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(M%!)-0( /'+$ &(I#,#'# ,%-),+ I#)(%+

 ($")51#' $1 )/*"7) -.)1 + $7%+@+ )",3 .& )9#,$5µ) .+' 20+' 6$13"+ 

2011 ,/) .&1 3%/:& P)µ# .&5 6/C",&5 G+")7&5.

 6$11-*+:$  @.+1 0*-1) @./' 16 I&$µQ"7&5 1951.

 E& <.&' 1974 .&5 )9&1<µ$.)/ .& !.5P7& F/&;&,7)' )9# .& 1$&@?@.).& 

.#.$ Eµ-µ) F/&;&,7)' .&5 !)1$9/@.-µ/&5 0*+1C1 ()". µ+."C&5 53), $1C @.+ 

@51<P$/) $9/;<,$.)/ )9# .&1 ()*+,+.- 

AC.+ ()O3.& ,/) $:9#1+@+ >/%):.&"/:-' 

>/)."/Q-' @.& $",)@.-"/# .&5 @.& 

!)1$9/@.-µ/& Harvard, Cambridge, MA, 

USA, )9’ #9&5 .&5 )9&1<µ$.)/ .& 

>/%):.&"/:# >79;Dµ) .& <.&' 1980.

 =51$P74$/ D' M$.)%/%):.&"/:#' 

8"$51+.-' @.& 7%/& !)1$9/@.-µ/& )9# .& 

1980 µ<P"/ .& 1984. E& <",& .&5 :).3 .+ 

10$.7) 1974-1984 @.& !)1$9/@.-µ/& 

Harvard $71)/ 9"&@)1).&;/@µ<1& @.+ 

M&"/):- F/&;&,7) .+' L&"/&,<1$@+' .D1 >79.$"D1 81.#µD1 :)/ $/%/:#.$") 

@.+ µ&"/):- )13;5@+ .+' <:O")@+' :)/ "?*µ/@+' .D1 ,&1/%7D1 .&5 P&"7&5 

@.&1 9"#.59& &",)1/@µ# Drosophila melanogaster :)/ @.+ µ&"/):- ,$1$./:- 

.&5 45µ&µ-:5.) µ$ <µO)@+ @.+1 )9&µ#1D@+ ,&1/%7D1 9&5 $µ9;<:&1.)/ @.+ 

"?*µ/@+ .+' Q/&@?1*$@+' )µ/1&R<D1.  

 E& 1984 $9/@."<O$/ @.+1 8;;3%) :)/ $:;<,$.)/ @$ *<@+ $"$51+.- 6’ 

Q)*µ7%)' @.& J1@./.&?.& M&"/):-' F/&;&,7)' :)/ F/&.$P1&;&,7)' (JMFF) .&5 

J%"?µ).&' E$P1&;&,7)' :)/ S"$51)' (JE8) @.& K"3:;$/& .+' ("-.+' #9&5 :)/ 

)1)9.?@@$/ $"$51+./:# 9"#,")µµ) @.& 45µ&µ?:+.) µ)47 µ$ .+ ><@9&/1) 

0;$R)1%"3:+.

 E& 1987 $:;<,$.)/ @$ *<@+ 897:&5"&5 ()*+,+.- @.& F/&;&,/:# Eµ-µ) 

.&5 !)1$9/@.+µ7&5 ("-.+' .+1 &9&7)1 #µD' &5%<9&.$ )9$%<P*+. !"&.7µ+@$ 

1) %")@.+"/&9&/+*$7 :)/ 1) $:O"3@$/ ./' $9/@.+µ&1/:<' .&5 )1+@5P7$' :)/ .) 

&"3µ).3 .&5 @.& JMFF D' )5.&%?1)µ&' 8"$51+.-' :)/ )9# .& 1992 µ<P"/ .& 

2009 D' >/$5*51.-'. E& 1995 $:;<,$.)/ @$ *<@+ ()*+,+.- @.& 7%/& Eµ-µ) 

F/&;&,7)' .+1  &9&7) $97@+' %$1  <:)1$ )9&%$:.- :3./ 9&5 7@D' -.)1 

!"#$%&$' 33() *+&,%-µ(.&$(/ 0).12"3() %-4 *55-.&$64 *%#&"13#4 7&(5(8&$9. *+&,%-µ9.

*:*00; 19-21 <#=()  2011

iv



P)"):.+"/@./:# .&5 $;$?*$"&5 :)/ )1./-@5µQ)./:&? 91$?µ).&' 9&5 .&1 

%/):).$7P$.

 6/) @P$%#1 %?& %$:)$.7$' (1992-2009) @51$",)4#µ$1&' µ$ 9&;;&?' 

:).)R/Dµ<1&5' S;;+1$' 89/@.-µ&1$', 9"D.&@.).$7 @$ µ/) @$/"3 

$9)1)@.)./:C1 )1):);?T$D1 9&5 )O&"&?1 :5"7D':

()) @.&5' µ$.)O")@./:&?' "5*µ/@./:&?' µ+P)1/@µ&?' $1#' µ&1)%/:&? 

Q/&;&,/:&? @5@.-µ).&', )5.# .&5 Saccharomyces cerevisiae, :)/ $/%/:#.$") 

@.) µ&"/):3 µ&1&93./) <:O")@+' .&5 GCN4 ,&1/%7&5, 9&5 )9&%$/:1?&1.)/ 

@+µ)1./:&7 ,/) µ/) @$/"3 %/)O&"$./:C1 O5@/&;&,/:C1 %/)%/:)@/C1, #9D' + 

&µ&/#@.)@+, + )1&@&;&,/:- )931.+@+, + @5µ9$"/O&"3, + µ3*+@+ :)/ + µ1-µ+.

(Q) @.& "#;& .&5 @51-$1$",&9&/+.- .+' µ$.),")O-' Gcn5, <"$51) + &9&7) :)/ 

@51<Q);;$ :).);5./:3 @.+ %/31&/R+ 1<D1 )1./;-T$D1 :)/ 9$%7D1 @.& PC"& .+' 

$9/,$1$./:-' "?*µ/@+' .+' ,&1/%/):-' <:O")@+'.

(,) @.&5' µ+P)1/@µ&?' ,&1/%/):-' <:O")@+' µ<@D @5,:"#.+@+' %/).$.),µ<1D1 

:)/ @5,P"&1/@µ<1D1 9"D.$N1/:C1 @5µ9;#:D1 9&5 $;<,P&51 .+ µ$.),")O/:- 

<1)"R+.

(%) @./' %/)%/:)@7$' )1):).)@:$5-' :)/ )1)%/&",31D@+' .+' 95"+1/:-' 

P"Dµ).71+'.

 E& <.&' 1999 9)1."$?$.)/ .+ F/&;#,& (.C") 8"$51-."/) 6U @.& 

JJF800) !#9+ =51./P3:+ µ$ .+1 &9&7) .& 2004 )9&:.3 <1) ,/#, .&1 

0;<R)1%"&.

 E& 2010 $:;<,$.)/ @$ *<@+ 6$1/:&? >/$5*51.- @.& V%"5µ) 

J)."&F/&;&,/:C1  8"$51C1 .+' 0:)%+µ7)' 0*+1C1 (JJF800), #9&5 

%")@.+"/&9&/$7.)/ µ)47 µ$ .&5' >+µ-."+ G31& :)/ 0",?"+ 85@.")./3%+ @.+ 

P3")R+ .+' $"$51+./:-' 9&;/./:-' :)/ .D1 @.").+,/:C1 :).$5*?1@$D1 .&5 

J%"?µ).&', $1C .& $"$51+./:# .&5 $1%/)O<"&1 $@./34$.)/ @.&5' µ+P)1/@µ&?' 

%/)O&"&9&7+@+' Q;)@./:C1  :5..3"D1, @.) µ&1&93./) )9&%/)O&"&9&7+@+' 

@Dµ)./:C1 :5..3"D1, :)*C' :)/ @.+ @.&P)@./:- "?*µ/@+ .+' µ$.),")O-' .D1 

$5:)"5D./:C1 ,&1/%7D1.

 E& :$1# 9&5 3O+@$ & 6/C",&' G+")7&' 9"D.7@.D' @.+1 &/:&,<1$/3 .&5 

);;3 :)/ @.+1 8;;+1/:- 89/@.+µ&1/:- :&/1#.+.) $71)/ µ$,3;&. K PC") µ)' 

<P)@$ <1)1 &")µ)./@.- 9&5 µ$ ./' %/);<R$/' .&5 @$ @51<%"/), @$ +µ$"7%$', @$ 

µ$.)9.5P/):3 µ)*-µ).) $9$.?,P)1$ .& ):).#"*D.&, 1) @51*<@$/ %+;)%- ./' 

!"#$%&$' 33() *+&,%-µ(.&$(/ 0).12"3() %-4 *55-.&$64 *%#&"13#4 7&(5(8&$9. *+&,%-µ9.
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µ<P"/ .C") ,1C@$/' µ)' @.& PC"& .+' F/&;&,7)' :)/ 1) 9"&PD"-@$/ @$ 

9"&.3@$/' ,/) .+1 :);?.$"+ :).)1#+@+ .+' ;$/.&5",7)' .D1 :5..3"D1. H 

6/C",&' %/):"/1#.)1 931.) ,/) .+1 $5,<1$/) :)/ .& -9/& .&5 P)"):.-") .&5, 

,/) .+1 :);&@?1+ .&5 :)/ ,/) .+1 )9)"3µ/;;+ $9/@.+µ&1/:- &R5%<":$/3 .&5. 

W@&/ .&1 <P&5µ$ 4-@$/ )9# :&1.3 $7.$ D' %3@:);&7 .&5 $7.$ D' @51$",3.$' :)/ 

O7;&/ .&5 %?@:&;) µ9&"&?µ$ 1) 9/@.<T&5µ$ )5.# 9&5 @51<Q+. 

 X' $;3P/@.& O#"& ./µ-' 9"&' .& 6/C",& G+")7&, 8 !KK895:D !7@5?H@ 

*51K1F5:C9 !45678µC9 @A5B?C9B5 71 331 /<9=>?5; 78Q 678 µ9Dµ8 .&5 :)/ & 

E&µ<)' F/&;&,7)' (5..3"&5 :)/ F/&O5@/:-' %/).+"$7 $/%/:- /@.&@$;7%) 9&5 

9$"/<P$/ )9&@93@µ).) )9# ./' 9"#@O).$' %/);<R$/' .&5 @.& %/:.5):# .#9&:

  http://kyttariki.biol.uoa.gr/THIREOS.htm 

13 09"/;7&5 2011

>()$'4 ?. <#"8#"3%-4, @µ. A#B-8-%64, Cµ6µ# 7&(5(83#4, *A!;

:-µ6%"-4 D'.(4, !"E12"(4 *+&,%-µ(.&$(/ 0)µF()53() GG7*;;

:-µ6%"-4 G. 0%"#F(+E2-4, *+. A#B-8-%64, Cµ6µ# 7&(5(83#4, *A!;
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L(%)!'%/0+/ 
'OY .)+!3)+2 '#/ +),($-'%&#/  !.%')+.#/

&@E8F87D %.3. 04=8

0,)9+.&7 =513%$;O&/,

 E& 33° $.-@/& $9/@.+µ&1/:# =51<%"/& .+' 8;;+1/:-' 8.)/"$7)' 

F/&;&,/:C1 89/@.+µC1 %/&",)1C1$.)/ O<.&' @.+1 S%$@@), )9# 19 µ<P"/ 21 

M)Y&5 2011. K S%$@@) $9/;<P*+:$ D' .#9&' %/$R),D,-' .&5 =51$%"7&5, ,/).7 

)O$1#' µ$1 %/)*<.$/ .+1 )9)/.&?µ$1+ 59&%&µ- :)/ )O$.<"&5 <P$/ O5@/:<' 

&µ&"O/<' &/ &9&7$' :31&51 .+ %/)µ&1- $;:5@./:-. E& @51<%"/& )9&.$;$7 PC"& 

@5131.+@+' O&/.+.C1 (9"&- :)/ µ$.)9.5P/):C1) )9# #;) .) Eµ-µ).) 

F/&;&,7)', );;3 :/ )9# Eµ-µ).) @51)OC1 ,1D@./:C1 )1./:$/µ<1D1. ()/ 

O)71$.)/ #./ 9"),µ)./:3 593"P$/ <1) )5R)1#µ$1& $1%/)O<"&1  .D1 O&/.+.C1 

,/).7 :3*$ P"#1& & )"/*µ#' .D1 @5µµ$.$P#1.D1  (µ$ $"$51+./:- %&5;$/3 - #P/)  

)5R31$.)/.

 H/ O$./1<' @5µµ$.&P<' µ$ 9"&O&"/:<' &µ/;7$' :)/ )1)".+µ<1$' 

)1):&/1C@$/' <O.)@)1  .&1 )"/*µ# 171. 6/' )5.# :).3 .+1 39&T- µ)' <P$/ 

@5µQ3;$/ @$ @+µ)1./:# Q)*µ# + 1<) µ&"O- 9&5 <P$/ 93"$/ .& @51<%"/& :)/ + 

)13,:+ Q-µ).&' 9)"&5@7)@+' .D1 $",)@/C1  9&5 9"),µ).&9&/&?1.)/ @.) 

%/3O&") @51)O- µ$ .+1 F/&;&,7), !)1$9/@.+µ/):3 Eµ-µ).) );;3 :)/ 

8"$51+./:3  (<1."). 01 :39&/&' 9)"):&;&5*-@$/ .+ @P$./:- *$µ).&;&,7) :)/ 

./' @5µµ$.&P<' .D1 32 @51$%"7D1 9&5 <P$/ %/&",)1C@$/ µ<P"/ @-µ$") + 

8.8.F.8. *) %/)9/@.C@$/ .+1 );µ).C%+ 9"#&%& .D1 F/&;&,/:C1  89/@.+µC1 

@.+ PC") µ)' :)/ .+ %+µ/&5",7) 9&;;C1 $"$51+./:C1 &µ3%D1, ,$,&1#' 9&5 %$1 

µ9&"$7 1) 9$"3@$/ )9)").-"+.&.

 W9D' )1)O<"*+:$ -%+, .& 1979, 9"),µ).&9&/-*+:$ @.& Eµ-µ) 

F/&;&,7)' .&5 0"/@.&.$;$7&5 !)1$9/@.+µ7&5 G$@@);&17:+' .& 1& =51<%"/& 

@.& &9&7& 9)"&5@/3@.+:)1 µ#;/' 41 $",)@7$'. =.+1  $9#µ$1+ %$:)$.7) 

(1980-1989) & )"/*µ#' .D1 $",)@/C1 9&5 9)"&5@/3@.+:)1  -.)1  9$"79&5 630, 

µ$ <1) µ<@& #"& 70 $",)@7$'/<.&'. E+ %$:)$.7) .&5 '90 (1990-1999) @.) %<:) 

@51<%"/) 9)"&5@/3@.+:)1 1400 $",)@7$', %+;)%- & µ<@&' #"&' %/9;)@/3@.+:$ 

:)/ <O.)@$ ./' 140 $",)@7$'/<.&'. =.) 10 @51<%"/) 9&5 <P&51 %/&",)1D*$7 @.+1 

9"&+,&?µ$1+ %$:)$.7)  (2000-2010), 9)"&5@/3@.+:)1 1954 $",)@7$', -.&/ & 

!"#$%&$' 33() *+&,%-µ(.&$(/ 0).12"3() %-4 *55-.&$64 *%#&"13#4 7&(5(8&$9. *+&,%-µ9.
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µ<@&' #"&' <O.)@$ ./' 195 $",)@7$' /<.&'. K 1<) %$:)$.7) 9&5 R$:/13 

(2011-2019) 59#@P$.)/ ):#µ+ µ$,);?.$"+ )?R+@+ .D1 @5µµ$.&PC1. 

 89$/%- <P$/ 593"R$/ <1)' .$"3@./&' #,:&' 9)"&5@/3@$D1 $7.$ 

9"&O&"/:C1 $7.$ )1)".Cµ$1D1 )1):&/1C@$D1, 9<"5@/ .& >.=. @$ @51$",)@7) 

µ$ .+1 H.8. .&5 32&5 =51$%"7&5 )9&O3@/@$ 1) %/)1$7µ$/ µ)47 µ$ .) 

!Z0(EJ(0 :)/ <1) DVD, .& &9&7& 9$"/<P$/ @$ )"P$7) *pdf .) !"):./:3 .D1 

30 9"&+,&?µ$1D1  =51$%"7D1. E) T+O/&9&/+µ<1) !"):./:3 µ9&"$7 1) .) Q"$/ 

:39&/&' @.+1 /@.&@$;7%) .+' 8.8.F.8. (http://www.eebe.gr), µ)47 µ$ .) !"):./:3 

.D1 31&5 :)/ 32&5 =51$%"7&5. 

 09# O<.&', .) 9"):./:3 .&5 @51$%"7&5 %7%&1.)/ @$ +;$:."&1/:- µ&"O- 

(CD) 9&5 $9/µ$;-*+:$ & 01. ()*+,+.-' .&5 Eµ-µ).&' F/&;&,7)' .&5 8.(.!.0. 

:. 85@."3./&' F);3:&'. =.+ µ&"O- )5.-, 9<")1 .D1  9$"/;-T$D1 .D1 

)1):&/1C@$D1 (@$ µ&"O- pdf), $71)/ $O/:.- + 3µ$@+ @?1%$@+ .&5 &1#µ).&' 

.&5 :3*$ @5,,")O<) µ$ ./' 9$"/;-T$/' .D1 )1):&/1C@$C1 .&5. 

 09# )5.3 9&5 <P&5µ$ µ<P"/ @-µ$") $9/.?P$/, $7µ)@.$ 59&P"$Dµ<1&/ 1) 

%/).+"-@&5µ$ )µ$7D.& .& $1%/)O<"&1 @5µµ$.&P-' :)/ $71)/ @7,&5"& #./ .& >.=. 

.+' 8.8.F.8. *) 9"&@9)*-@$/ µ$ #;$' .&5 ./' %513µ$/' ,/) .& :);?.$"& %51).#. 

0:#µ+ µ/) @+µ)1./:- :)/1&.&µ7) )9&.$;$7 + 9"&O&"/:- (5;$9.+) 9)"&5@7)@+ 

.D1 )1)".+µ<1D1 )1):&/1C@$D1, <.@/ C@.$ 1) %71$.)/ + %<&5@) 9"&@&P- @$ 

@+µ)1./:<' $"$51+./:<' 9"&@93*$/$'. H/ 9"&O&"/:<' &µ/;7$' <P&51 9$"/&"/@.$7 

:)/ O<.&' <P&5µ$ 12 9"&@:$:;+µ<1&5' $"$51+.<' :)/ µ<;+ >8! 9&5 *) µ)' 

9)"&5@/3@&51  )1)@:&9-@$/' .+' $"$51+./:-' .&5' %&5;$/3', .#@& @$ *<µ).) 

)/Pµ-' #@& :)/ ,$1/:#.$"&5 $1%/)O<"&1.&', 9&5 $;974&5µ$ #./ *) )9&.$;<@&51 

.& %<;$)" ,/) .&5' 9"&9.5P/):&?' O&/.+.<' :)/ O&/.-."/$' 9&5 9)"):&;&5*&?1 

:3*$ P"#1& .& @51<%"/& )5.#.

 E& =51<%"/& )"P74$/ .+1 !<µ9.+ 19 M)Y&5 @./' 12 .& µ$@+µ<"/ µ$ ./' 

$,,")O<' .D1 @51<%"D1 :)/ .+1 )13".+@+ .D1 posters. K 1+ @51$%"7) <P$/ 

9"&,")µµ)./@.$7 ,/) ./' 6 µµ .& )9#,$5µ) :)/ &/ @51$%"7$' &;&:;+"C1&1.)/ 

.& =3QQ).& 21 M)Y&5 @./' 21:30. E& @51<%"/& *) 9"),µ).&9&/+*$7 @.& 

()11)Q&5",$7& .&5 >-µ&5 S%$@@)'.

 E& 33& 89/@.+µ&1/:# =51<%"/& .+' 88F8 $71)/ )O/$"Dµ<1& @.+ µ1-µ+ 

.&5 &@E8F87D ,BG?FH1< I8?@H1<.

8: µ<"&5' .+' H",)1D./:-' 89/."&9-' *) -*$;) 1) $5P)"/@.-@D .& 

8*1/:# & ()9&%/@."/):# !)1$9/@.-µ/& 0*+1C1, .& 0"/@.&.<;$/& 

!)1$9/@.-µ/& G$@@);&17:+', .& !)1$9/@.-µ/& !)."C1, .& !)1$9/@.-µ/& 
JD)1171D1, 59# .+1  )/,7%) .D1 &9&7D1 %/$R3,$.)/ .& @51<%"/&, :)*C' $97@+' 

.&1 >-µ& S%$@@)' :)/ .&5' L&"+,&?' 9&5 @.-"/R)1 &/:&1&µ/:3 )5.- .+1 
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A <BCD@A EF:GA <AG EDG4:DHBIAG : G<BJG /!FD4!F!D:@BJG 

KD@FBGLIAHDG@BJG ED:4BFLH 4J<D@LH !DELH 

;/%µ<*6= >. ?'<&&6=-@6µ.A42&6=, B%#%/+µ.3 C93*0#D%, E%&(0#+= ,µµ%&.3+9, 
,90340#D.3 E. ,90342#).=

<,µ*&) =,/&."6;), <µ;µ& =",3,%(&), >$"'/,/*3#", ?&.#9"'/;µ", @#''&3,.(61), 541 24 
@#''&3,.(61, e-mail: iadamaki@bio.auth.gr

9%(<02=#$0%, :0'%&µ,$, =>("2 ?01@0' A$' 5 ?'#B,'2A-5 C (BPA, bisphenol A) 

:,%0µ8,120' #$5 #"<.%A$5#5 .,' ,:(#"<.%A$5#5 $D2 µ'.%(#D-521#.D2. E 

BPA 0µB,21F0' µ0<&-5 #"<<=20', µ0 $, ?'µ0%G $5) &/5 #D-52125), :%(#?=20$,' 

#0 ,"$& .,' ?5µ'("%<01 #:0'%(0'?01) ?(µ=). H#$A#(, $, #"<.0.%'µ=2, 

:0'%&µ,$, =>("2 :%,<µ,$(:('5I01 #0 in vitro #"#$Gµ,$,. J2, ,%.0$& 

?"2,µ'.A in vivo #7#$5µ,, $( (:(1( µ:(%01 2, >%5#'µ(:('5I01 <', $5 µ0-=$5 

$5) 0:1?%,#5) $5) BPA #$(") µ'.%(#D-521#.("), 012,' $( :0%'B0%0',.A ?1.$"( 

µ'.%(#D-521#.D2 $D2  µ0#(B,#'.K2 B"$'.K2  ."$$&%D2. L0-0$GI5.0 5 

0:1?%,#5 $5) BPA #$(") :0%'B0%0',.(7) µ'.%(#D-521#.(") $D2 B"$K2 

Triticum turgidum (#'$&%'), Allium cepa (.%0µµ7?'), Lolium rigidum (G%,), 

Pisum sativum (µ:'F=-') .,' Gossypium hirsutum (8,µ8&.'). 9,%,$5%GI5.0 A$' 

µ0$& ,:A 0:1?%,#5 BPA $, :0%'B0%0',.& #"#$Gµ,$, µ'.%(#D-521#.D2  $D2 

B"$K2  Allium cepa .,' Pisum sativum ,2$'.,I1#$,2$,' ,:A =2, ?1.$"( 

?,.$"-'D$K2 #:0'%(0'?K2  ?(µK2, 02K ,2$1I0$, $( :0%'B0%0',.A ?1.$"( $D2 

Triticum turgidum, Lolium rigidum .,' Gossypium hirsutum 0µB,21F0$,' 

.,$,.0%µ,$'#µ=2(. L0-=$5 µ0 ,2(#(#Gµ,2#5 $5) ,.0$"-'Dµ=25) &-#D-52125) 

=?0'@0 A$' =2$(2, ,.0$"-'Dµ=2(' :0%'B0%0',.(1 µ'.%(#D-521#.(' ":&%>("2 #$, 

01?5 Triticum turgidum, Lolium rigidum .,' Gossypium hirsutum, 02K #$, 01?5 

Allium cepa .,' Pisum sativum =>("2 >,µ5-A 8,IµA ,.0$"-1D#5). ;( 

:,%,:&2D 0:'808,'KI5.0 .,' µ0 ,2(#(,:($7:D#5 .,$& Western 

,.0$"-'Dµ=25) &-#D-52125). 6"µ:0%,#µ,$'.&, $, ,:($0-=#µ,$, =?0'@,2 A$' 5 

?',B(%& $5) ,:A.%'#5) $D2 :0%'B0%0',.K2  µ'.%(#D-521#.D2 #$52 +MC 

,2&µ0#, #$, ?',B(%0$'.& B"$'.& 01?5 :(" µ0-0$GI5.,2, #>0$1F0$,' µ0 $( 

?',B(%0$'.A 8,IµA ,.0$"-1D#G) $("). 

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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THE TOXIC EFFECT OF BISPHENOL A ON THE CORTICAL 

MICROTUBULES OF VARIOUS PLANT SPECIES

Adamakis S. Ioannis-Dimosthenis, Karadimou Glykeria, Panteris Emmanuel, 
Eleftheriou P. Eleftherios

Department of Botany, School of Biology, Aristotle University of Thessaloniki, 541 24 
Thessaloniki, e-mail: iadamaki@bio.auth.gr

Previous experiments have shown that bisphenol A (BPA) interfered with 

microtubule assembly  and disassembly. BPA exhibits high affinity to &/5 tubulin 

dimers, binds to them and forms spiral structures. However, these experiments 

were conducted on in vitro systems. A dynamic in vivo system suitable for 

studying the BPA effect on microtubules is the cortical array of interphase plant 

cells. The effect of BPA was examined on the cortical microtubules of the plants 

Triticum turgidum (wheat), Allium cepa (onion), Lolium rigidum (ryegrass), 

Pisum sativum (pea) and Gossypium hirsutum (cotton). After BPA treatment, the 

cortical microtubules of Allium cepa and Pisum sativum were substituted by an 

array  of annular/spiral tubulin structures. Oppositely, the cortical microtubules 

of Triticum turgidum, Lolium rigidum and Gossypium hirsutum appeared 

fragmented. Immunolocalization of acetylated &-tubulin by both fluorescence 

microscopy and Western-blotting revealed that the microtubules of Triticum 

turgidum, Lolium rigidum and Gossypium hirsutum were highly  acetylated, 

while those of Allium cepa and Pisum sativum appeared slightly acetylated. 

According to the above observations, it can be concluded that the difference of 

cortical microtubule response to BPA in the species studied is correlated to the 

degree of tubulin acetylation. 
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BD KD@FBGLIAHDG@BD <BJ MJKHBG/!FKBJ Abies cephalonica 

!/AF!:8BH<:D :/B <BH :H:G<BI!:  EDG4:DHBIA : 

;/%µ<*6= >. ?'<&&6=-@6µ.A42&6=, E'-2# F<#*.=, E%&(0#+= ,µµ%&.3+9, 
,90340#D.3 E. ,90342#).= 

<,µ*&) =,/&."6;), <µ;µ& =",3,%(&), >$"'/,/*3#", ?&.#9"'/;µ", @#''&3,.(61), 541 24 
@#''&3,.(61, e-mail: iadamaki@bio.auth.gr

E ?'#B,'2A-5 C (BPA, bisphenol A) 0:5%0&F0' $5 µ1$D#5 .,' µ01D#5 $D2 

FD'.K2  ."$$&%D2 0:&<(2$,) $(2 :(--,:-,#',#µA $D2 .02$%(#Dµ,$1D2 .,' 

?5µ'("%<K2$,) :(-":(-'.=) ,$%&.$("). E ?%&#5 $5) ,"$G =>0' #"#>0$'#$01 µ0 

,20":-(0'?10). 6$, B"$& 5 <2K#5 <', $52 0:1?%,#5 :(" µ:(%01 2, =>0' 5 BPA 

#$5 µ'$D$'.G #"#.0"G 012,' #$('>0'K?5) .,' :0%'(%1F0$,' #0 µ0%'.& 

.,--'0%<(7µ02, B"$& "?%(:(2'.G) .,--'=%<0',), A:(" =>0' ?0'>I01 A$' 5 BPA 

:%(.,-01 #5µ,2$'.G ,7@5#5 $(" ,%'Iµ(7 $D2 µ'.%(:"%G2D2 µ0$& ,:A 

µ,.%A>%(25 =.I0#5. 6$52 :,%(7#, 0%<,#1, µ0-0$GI5.0 5 0:1?%,#5 100 mg/L 

BPA #$(") µ'.%(#D-521#.(") $D2 µ0%'#$Dµ,$'.K2 ."$$&%D2  $5) %1F,) $(" 

<"µ2A#:0%µ(" B"$(7 Abies cephalonica (.0B,--52',.G 0-&$5) <', 3, 6 .,' 12 

h. 9,%,$5%GI5.0 A$' (' µ0#(B,#'.(1 :0%'B0%0',.(1 µ'.%(#D-521#.(' 

.,$,.0%µ,$1F(2$,', 5 D%1µ,2#5 $5) :%(-:%(B,#'.G) FK25) .,I"#$0%01, 02K (' 

:A-(' $5) :%(B,#'.G) ,$%&.$(" 01$0 :(--,:-,#'&F(2$,' 01$0 >,%,.$5%1F(2$,' 

,:A =2$(25 #"##K%0"#5 µ'.%(#D-521#.D2. 9%(.0'µ=2(" 2, ?',:'#$DI01 0&2  5 

:"%G2D#5 µ'.%(#D-521#.D2 #$(") :A-(") $5) :%(B,#'.G) ,$%&.$(" <120$,' 

02$(2A$0%5 :,%("#1, BPA, (' µ'.%(#D-521#.(' ,%>'.& ,:(?'(%<,2KI5.,2 µ0 

0:1?%,#5 (%"F,-125) .,' #$5 #"2=>0', $, B"$&%', ,2=.,µN,2 :,%("#1, .,' 

,:("#1, +MC. 9,%,$5%GI5.0 A$' 5 BPA 02'#>70' $52 :"%G2D#5 

µ'.%(#D-521#.D2 #$(") :A-(") $5) :%(B,#'.G) ,$%&.$(". O' µ0$,B,#'.=) 

&$%,.$(' 0µB,21F(2$,' .,' ,"$=) :(-":(-'.=), 02K :(--=) B(%=) :,%("#'&F("2 

&$":0) #"<.-1#0') #$(") :A-("), (' (:(10) ?',$5%(72$,' .,' #$52 ,2&B,#5. E 

(%<&2D#5 $(" B%,<µ(:-&#$5 >,%,.$5%1F0$,' ,:A 0:'µ5."#µ=2(") 

µ'.%(#D-521#.("), (' (:(1(' #">2& ?',$5%(72 #"2?=#0') µ0 $(2 :"%G2,. ;, 

:,%,:&2D ?0?(µ=2, ,2,?0'.27("2 $52 "N5-G $(@'.A$5$, $5) BPA #$, B"$& 

.,' 02'#>7("2 :0%,'$=%D $52 &:(N5 A$' (' :A-(' $5) :%(B,#'.G) ,$%&.$(" #$, 

<"µ2A#:0%µ, 0µB,21F("2 .02$%(#Dµ,$'.=) '?'A$5$0).

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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THE MICROTUBULES OF THE GYMNOSPERM Abies cephalonica 

ARE AFFECTED BY THE INHIBITOR BISPHENOL A 

Adamakis S. Ioannis-Dimosthenis, Pauper Marc, Panteris Emmanuel, Eleftheriou P. 
Eleftherios

Department of Botany, School of Biology, Aristotle University of Thessaloniki, 541 24 
Thessaloniki, e-mail: iadamaki@bio.auth.gr

Bisphenol A (BPA) affects mitosis and meiosis in animal cells, inducing the 

multiplication of centrosomes and producing multipolar spindles. Its effect has 

been related with aneuploidy. In plants, the knowledge regarding the putative 

effects of BPA on the mitotic apparatus is rudimental and is limited to a few 

cultivated plants grown hydroponically, where it was shown that BPA increased 

markedly the number of micronuclei after prolonged exposure. In the present 

study the effects of 100 mg/L BPA for 3, 6 and 12 hours on the microtubules of 

the root meristematic cells of the gymnosperm plant  Abies cephalonica (fir of 

Cephallonia) were investigated. It was observed that the cortical microtubules 

of interphase cells became fragmented, the maturation of pre-prophase band of 

microtubules was delayed, while the poles of the prophase spindle either 

increased in number or were characterized by intense microtubule clustery. In 

order to determine whether microtubule nucleation at the poles of the prophase 

spindle was enhanced by BPA, the microtubules were first disorganized with 

oryzalin and then the seedlings recovered in the presence or absence of BPA. It 

was shown that BPA enhances microtubule nucleation at the poles of the 

prophase spindle. Metaphase spindles appeared multipolar, while they 

frequently showed atypical polar convergences, which were also retained in 

anaphase. Phragmoplast organization was characterized by  elongated 

microtubules, which frequently retained connections with the nucleus. These 

data demonstrate the high toxicity of BPA to plants and further support the view 

that the poles of the prophase spindle in gymnosperms display centrosomal 

characteristics. 
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!@4F:GA <LH BDG<FBMBHD@LH J/BEBN!LH ER' @:D ERO 

G<B /:NJ !H<!FB !/DKJLH K!<: <A NBFAMAGA 

GBJG:KDBJ @:D 4IBDBJ K!GL <AG  ED:<FB4AG

G.3DH% ;I/)&D/.3, ;4%&<A).= ? E%-%/8-.39.=
A$%&'/;$", H-'",3,%(&) I:J.-<,µ*&) IJ,3,%(&)- <µ;µ& =",3,%(&) C@A

>KLC<!<AMAL! ?>N/FL! @AC/NLOPC

/,%:A) #("#,µ'(7 .,IK) .,' B-('A) (30%)  >(%5<GI5.,2 µ=#D 

?',$%(BG) #0 I5-".(7) 0:1µ"0) (Wistar), µ0 #$A>( $5 ?'0%0725#5 $D2 

0:':$K#0D2 $5) #"<.0.%'µ=25) ?',$%(BG) #$52 =.B%,#5 $D2 

('#$%(<(2'.K2 ":(?(>=D2 ER, .,'  ER8 #$( :,>7 =2$0%(. 3', 2, 

?'0%0"25I01 .,' 2, :0%'(%'#$01 5 0:1:$D#5 $(" (1#$%(" #$52 =.B%,#5 

$D2  ":(?(>=D2 µ1, (µ&?, :0'%,µ,$AFDD2 ":(8-GI5.0 #0 D(I5.0.$(µG 

:%'2 $52 >(%G<5#5 $5) ?1,'$,).  

L0 $52 $0>2'.G $5) ,2(#(,:($7:D#5) (western blotting)  :,%,$5%GI5.0 

A$'  >(%G<5#5 $%(BG) 0µ:-("$'#µ=25) #0 B-('A .,' #("#&µ' :%(.,-01 

µ01D#5 $5) :%D$0P25) $(" ER, #$, :0'%,µ,$AFD,, .,' :%'2 ,--& .,' 

µ0$& $52 D(I5.0.$(µG. L0 $52 $0>2'.G $5) qRT-PCR ?',:'#$KI5.0 A$' 

$, 0:1:0?, $(" mRNA .,' $D2  ?7( ":(?(>=D2 µ0'K2(2$,' 01$0 =>0' 

:%(5<5I01 D(I5.0.$(µG 01$0 A>'. Q(%G<5#5 #("#,µ'(7 (?5<01 #0 

µ0<,-7$0%5 µ01D#5 <', $(2 ":(?(>=, ER8 .,' #$') ?7( .,$5<(%10) 

:0'%,µ,$AFDD2. O' µ0$,8(-=) ,"$=) :(" :%(.,-(72$,' 0@,'$1,) $5) 

?',$%(BG) (?5<(72 #0 80-$1D#5 $5) ,2,-(<1,) ER, /ER8 :%() AB0-() 

$(" ER8, '?',1$0%, #$52 :0%1:$D#5 $5) >(%G<5#5) B-('(7, :,%,$G%5#5 

:(" #7µBD2, µ0 $5 ?'0I2G 8'8-'(<%,B1, :%(#B=%0' .,-7$0%5 :%(#$,#1, 

$(" '#$(7 =2,2$' :'I,2G) .,%.'2(<=20#5)

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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EXPRESSION OF OESTROGEN RECEPTORS ER' AND ERO IN 

THE COLON OF WISTAR RATS AFTER SUPPLYING A DIET 

REACH IN SESAME AND PERISPERM

Louiza Aidinidou, Athanasios I Papadopoulos
Labrt Animal Physiology-Dept. of Zoology, School of Biology, Faculty of Science

ARISTOTLE UNIVERSITY OF THESSALONIKI

Sesame as well as perisperm at a concentration of 30% was supplied with 

normal diet to female Wistar rats in order to investigate its effect on the 

expression of oestrogen receptors ERa and ER8 in the colon. Ovariectomy 

was performed to one group in order to investigate and eliminate the 

effect of estrus on the expression of the receptors.

Both, sesame and perisperm caused a significant reduction of the 

expression of ERa as judged by means of Western Blotting. The levels of 

mRNA quoting for the receptors were also reduced as judged by  means of 

qRT-PCR, in both cases, prior or after ovariectomy. The ratio however of 

ER,/ER8 was changed in favor to ER8 indicating a beneficial effect of 

the diet towards possible carcinogenesis, particularly  in the case of 

perisperm according to the international literature.
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IN VITRO ED!F!JHAGA <BJ @!FK:<DGKBJ <BJ DNA :/B <A 

EF:GA <BJ ALL-TRANS F!<DHBP@BJ BC!BG @:D <BJ 

G<!FB!DED@BJ :H:IBMBJ <BJ !:-4

R. Alakhras 1,  C. >(01<&.3 1, J.;. @6µ8-.39.= 1, >.>. J)*.9%#8-.39.=2

1<µ;µ& =",3,%(&), E-Mail: ndemop@biology.upatras.gr
2 <µ;µ& H&$µ&6#-/"6;),?&.#9"'/;µ", ?&/$:., 265 00 ?7/$& 

60 :%(5<(7µ025 0%0"2& µ,) =>("µ0 ?01@0' A$' $( all-trans %0$'2(4.A (@7 

(ATRA) $( (:(1( >%5#'µ(:('01$,' #$5 I0%,:01, $5) (@01,) :%(µ"0-(<02(7) 

-0">,'µ1,) .,IK) .,' $( #$0%(0'?'.A ,2,-(<A $(" !C-4 0µB,21F("2 

<(2'?'($(@'.G ?%&#5 #0 ,2I%K:'2, -0µB(.7$$,%, .,' #0 .7$$,%, :(2$'.(7 

C2C12. L0'K2("2 $( %"IµA :(--,:-,#',#µ(7 $D2 ."$$&%D2  µ0 #"##K%0"#5 

,"$K2 .,$& $52 ,2&B,#5-$0-AB,#5, ?5µ'("%<(72 :"%52(:-,#µ,$'.=) 

<=B"%0), :%(.,-(72 ,2Kµ,-( .02$%(#Dµ,$'.A :(--,:-,#',#µA, 0:5%0&F("2 

$( >%Dµ(#Dµ,$'.A :%(#,2,$(-'#µA .,$& $5 µ0$&B,#5, .,' 0:&<("2 $5 

?5µ'("%<1, µ'.%(:"%G2D2 .,' :(-":"%G2D#5) [1]. E ?5µ'("%<1, 

:(-":7%52D2 ."$$&%D2 :'I,2A2 :%(.,-01$,' ,:A µ0<&-(" 8,Iµ(7 I%,7#5 $(" 

DNA, 5 (:(1, (?5<01 #0 ,:($">1, $5) ."$$,%(.125#5). !:(µ=2D) 012,' 

02?',B=%(2  2, ,@'(-(<G#("µ0 $(2 .0%µ,$'#µA $(" DNA ,:A $( ATRA 

#"<.%'$'.& µ0 $( !C-4. 3', $( #.(:A ,"$A >%5#'µ(:('G#,µ0 $5 µ=I(?( 

5-0.$%(BA%5#5) µ(2,?',1D2  ."$$&%D2 #0 ("?=$0%0) #"2IG.0) (SCGE) #0 

.7$$,%, :(2$'.(7 C2C12 .,' #0 ,2I%K:'2, -0">,'µ'.& .7$$,%, HL-60 #0 

#"<.02$%K#0') 10–5 and 10–4 M. !.$'µGI5.,2 (' :,%&<(2$0)  tail length, % 

DNA in tail, tail moment, and olive tail moment :(" ,:(.,-7:$("2 I%,7#5 $(" 

DNA. R,120$,' A$' .,' (' ?7( 02K#0') :%(.,-(72 =@(?( $(" DNA ,:A $(2 

:"%G2, -A<D ?1.-D2D2 %5<µ&$D2 #0 ,"$A, µ0 $( !C-4 2, 0µB,21F0' 

'#>"%A$0%5 ?%&#5 .,' #$, ?7( ."$$,%'.& #"#$Gµ,$, :(" :%,<µ,$(:('GI5.0 5 

µ0-=$5. ;, :%(,2,B0%I=2$, ,:($0-=#µ,$, 0:'808,'K2("2 :%(5<(7µ02, 

0"%Gµ,$& µ,) .,' #0 #"2?",#µA µ0 ,"$& ,:(.,-7:$("2  $( µ5>,2'#µA µ=#D 

$(" (:(1(" $( %0$'2(4.A (@7 ,#.01 $5 <(2'?'($(@'.G $(" ?%&#5. 

[1]. R.S. Alakhras,  G.  Stephanou,  N.A. Demopoulos and S.S. Nikolaropoulos (2011)  
Genotoxicity of all-trans retinoic acid (ATRA) and its steroidal analogue EA-4 in human 
lymphocytes and mouse cells in vitro, Cancer Lett., doi:10.1016/j.canlet.2011.02.010

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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IN VITRO INVESTIGATION ON DNA FRAGMENTATION INDUCED 

BY ALL-TRANS RETINOIC ACID AND ITS STEROIDAL 

ANALOGUE !:-4 

R. Alakhras 1, G. Stephanou 1, N.A. Demopoulos 1, S.S. Nikolaropoulos 2
1 Department of Biology, E-Mail: ndemop@biology.upatras.gr

2 Department of Pharmacy,University of Patras, 265 00 Patras, Greece

Our previous research has shown that all-trans retinoic acid (ATRA) which is 

used in the treatment of acute promyelocytic leukemia, and its steroidal 

analogue EA-4 are cytotoxic and genotoxic in human lymphocytes and C2C12 

mouse cells. They reduce cellular proliferation rate and induce micronucleation. 

They  also affect metaphase chromosome orientation as well as centrosome 

duplication, accumulate cells in ana-telophase, which exert micronucleation, 

abnormal centrosome number, nucleoplasmic bridges and multinucleation. [1]. 

Evidence show that multinucleation is likely  caused by  severe DNA 

fragmentation, which may also induce cytokinesis failure. Hence it would be of 

interest to evaluate DNA damaging potential of ATRA in comparison to EA-4. 

To achieve this target, neutral Single Cell Gel Electrophoresis (SCGE assay-

Comet assay) was performed in two different cell systems, C2C12 mouse cells 

and HL-60 human leukemic cells. Four parameters were analyzed, tail length, 

% DNA in tail, tail moment, and olive tail moment, which reveal DNA 

fragmentation. Cells were treated by  the studied compounds (ATRA and EA-4) 

at two different concentrations (10–5 and 10–4 M) and the experiments were 

repeated at least three times in duplicate slides. Both compounds provoke DNA 

migration due to double strand DNA fragmentation in both cell systems, EA-4 

being the stronger inducer. The presented results in combination with our 

previous findings clarify the mechanism by which retinoic acid exert  its 

genotoxic activity.

[1]. R.S. Alakhras,  G.  Stephanou,  N.A. Demopoulos and S.S. Nikolaropoulos (2011)  
Genotoxicity of all-trans retinoic acid (ATRA) and its steroidal analogue EA-4 in human 
lymphocytes and mouse cells in vitro, Cancer Lett., doi:10.1016/j.canlet.2011.02.010
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GJIIAQ!DG /:F:@<D:G :ID!D:G G<B K:ID:@B @BI/B

1 ;90KD.3 B., 1,2 LAD*96#%= ;. 
1<µ;µ& L+2-,3,%(&) 6&" QD7/".,- ?#$"5733,./,), ?&.#9"'/;µ", @#''&3(&), =83,), 2 

A$%&'/;$", L+2-,3,%(&), <µ;µ& =",3,%(&), >?@, @#''&3,.(61 

Amail: tsikliras@uth.gr

E #7#$,#5 .,' 5 8'(µ&F, $D2 ,-'0"µ&$D2 $D2 :,%&.$'D2 #.,BK2 

.,$,<%&B0$,' #0 :0%'(%'#µ=2( 8,IµA #$') 0--52'.=) I&-,##0), 0'?'.A$0%, ?0 

$, ?0?(µ=2, :(" ,B(%(72 #"--GN0') ,2& ,-'0"$'.A 0%<,-01(. E #"<.=2$%D#5 

$=$('D2 ?0?(µ=2D2 012,' '?',1$0%, #5µ,2$'.G <', $( L,-',.A /A-:(, A:(" 

=>("2 :,%,$5%5I01 B,'2Aµ02, µ,F'.K2 I,2&$D2  N,%'K2 0@,'$1,) $5) 

%7:,2#5). 6"20:K), $, ,:($0-=#µ,$, $5) :,%(7#,) =%0"2,) µ:(%(72 2, 

>%5#'µ(:('5I(72 D) #5µ01( ,2,B(%&), .,IK) .,$,<%&B5.,2 (' #"--GN0') #0 

8'(µ&F, ,2& #.&B() ,2& 5µ=%, ,-'01,) (kg/d), 02K ":(-(<1#$5.0 .,' 5 

,-'0"$'.G :%(#:&I0', D) 5 ,-'0"Aµ025 8'(µ&F, ,2& 1000 m ?'>$"(7 (kg/

1000m). C2,-7I5.,2 $, ,-'07µ,$, ,:A 65 ?'>$"&%'., #.&B5 #0 =@' -'µ&2', 

(3-7B,, /,µµ=2, +(7%-,, LK-(), 90-,#<1,, M&>0)) $(" L,-',.(7 /A-:(" 

(O.$K8%'() 2010-R08%("&%'() 2011) #0 08?(µ,?',1, 8&#5, .,' #"2(-'.& 

.,$,<%&B5.,2 42 01?5 ,:A $, (:(1, $, 40 G$,2 N&%', .,' $, 2 .0B,-A:(?,. 

S-, $, #.&B5 >%5#'µ(:('(7#,2 ,:-& ?1>$", µ0 µG.() ,:A 100 =D) 990 m 

(µ=#( µG.() 700 m :0%1:("), 7N() (&-$()) ,:A 2 =D) 5 m .,' &2('<µ, µ,$'(7 

,:A 20 =D) 28 mm (,:A .Aµ:( #0 .Aµ:(). C2 .,' (' #"--GN0') ,2& 01?() 

:,%("#1,#,2 =2$(20) µ52',10) ?',."µ&2#0') ,--& .,' ?',B(%=) µ0$,@7 $D2 

#.,BK2, $, ."%'A$0%, 01?5 #0 ,:A-"$5 ,-'0"Aµ025 8'(µ&F, G$,2 5 $#':(7%, 

Sparus aurata (39 kg), ( .=B,-() Mugil cephalus (32 kg), $( -,8%&.' 

Dicentrarchus labrax (27,5 kg), $( µ"@'2&%' Liza aurata (24 kg), $( µ("#µ(7-' 

Pagellus acarne (24 kg), $( .(..&-' Caranx spp. (23 kg), .,' ( µ:,.,-'&%() 

Merluccius merluccius (22,5 kg). E ,-'0"Aµ025 8'(µ&F, ,2& #.&B() ,2& 5µ=%, 

."µ&2I5.0 ,:A 1,5 =D) 12 kg/d (µ=#5 8'(µ&F,±SD=5,8±2,49 kg/d). O' 

:0%':$K#0') µ5?02'.K2 5µ0%G#'D2 #"--GN0D2 (n=2) .,' ,-'01,) 18 kg <,7%(" 

Engraulis encrasicolus .,' #,%?=-,) Sardina pilchardus (n=1) I0D%GI5.,2 

,.%,10) .,' 0@,'%=I5.,2 ,:A $52 ,2&-"#5. E ,-'0"Aµ025 8'(µ&F, ,2& 1000 m 

?'>$"(7 ,2& #.&B() ."µ&2I5.0 ,:A 3,75 =D) 33,3 kg/1000 m (µ=#5 8'(µ&F,

±SD=9,5±9,46 kg/1000 m). ;=-(), 5 µ=#5 µ52',1, ,-'0"Aµ025 8'(µ&F, ,2& 

1000 m ?'>$"(7, 5 (:(1, ?'=B0%0 µ0$,@7 $D2 µ52K2, ."µ&2I5.0 ,:A 7,09 

(T,2("&%'()) =D) 14,52 kg/1000 m (O.$K8%'()). 

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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SMALL SCALE FISHERY CATCHES IN MALIAKOS GULF

1Alexiou K., 1,2 Tsikliras ;. 
1Department of Ichthyology and Aquatic Environment, University of Thessaly, 
Volos, 2Laboratory of Ichthyology, School of Biology, Aristotle University of 

Thessaloniki, Thessaloniki. Email: tsikliras@uth.gr

Small-scale coastal fisheries catch composition and species biomass are not 

routinely recorded in the Greek Seas, especially so the catches per fishing gear. 

Gathering such datasets is particularly important for Maliakos Gulf, where 

pollution induced fish mass mortalities have been observed in the past. 

Consequently, the results of the present  study can be used as a reference point in 

the future as the catches in biomass per boat per day (kg/d) were recorded and 

the fishing effort was calculated in biomass per 1000 m of net (kg/1000 m). The 

catches of 65 small-scale netters were analyzed across six landing ports (Glyfa, 

Kamena Vourla, Molos, Pelasgia, Raches) of Maliakos Gulf, on a weekly basis, 

from October 2010 to February 2011. Overall, 42 species were recorded, of 

which 40 were fish and 2 cephalopods. All boats were fishing with gill-nets, 

which ranged from 100 to 990 m in length (mean length= ca. 700 m), from 2 to 

5 m in height and had a mesh size ranging between 22 and 28 mm bar length. 

Although the catches per species fluctuated monthly and among vessels, the 

main, in terms of total biomass, species caught were the gilthead seabream 

Sparus aurata (39 kg), the flathead grey-mullet Mugil cephalus (32 kg), the 

European seabass Dicentrarchus labrax (27.5 kg), the golden grey-mullet Liza 

aurata (24 kg), the axillary seabream Pagellus acarne (24 kg), Caranx spp. (23 

kg), and the European hake Merluccius merluccius (22.5 kg). Landed biomass 

per vessel per day ranged between 1.5 and 12 kg/d (mean biomass±SD=5.8

±2.49 kg/d). The cases of zero catches per day  (n=2) and those of fishing 18 kg 

of anchovy Engraulis encrasicolus and sardine Sardina pilchardus (n=1) were 

considered outliers and excluded from the analysis. Biomass per 1000 m of gill-

net per vessel ranged between 3.75 and 33.3 kg/1000 m (mean biomass±SD=9.5

±9.46 kg/1000 m). Finally, the mean monthly landed biomass per 1000 m of 

gill-net, which varied among months, ranged from 7.09 (January) to 14.52 kg/

1000 m (October).
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BD /:HDE!G <LH R:I:GGDLH @:D N!FG:DLH ANNELIDA, 

APLACOPHORA, MONOPLACOPHORA @:D SCAPHOPODA (MOLLUSCA) 

<AG !II:E:G @:D <LH !IIAHD@LH R:I:GGLH @:D BD GJM@FDG!DG 

<BJG K! <DG :H<DG<BDN!G <AG !JFL/AG @:D <AG K!GBM!DBJ

;&%A(%AD.3 M.1, N#)A(./.59.3 F.1, ;#O%&)(D/6= N.2 & ;. B.5*.3#%=1

1<,µ*&) IJ,3,%(&), <µ;µ& =",3,%(&), >.?.@., 541 24 @#''&3,.(61. 2AM.OA.@.A. O$;/1), 
?$:1. >µ#$"6&."6; =7'1 R,-$.:., 71003, P$763#", O$;/1)

L0$& ,:A -0:$(µ0%G ,2,#.A:5#5 $5) #>0$'.G) 8'8-'(<%,B1,), ?5µ'("%<GI5.,2 

0-0<µ=2(' .,$&-(<(' $D2 Annelida (Polychaeta, Oligochaeta, Hirudinomorpha) .,' 

3 (µ&?D2 $D2 Mollusca (Aplacophora, Monoplacophora, Scaphopoda) :(" 012,' 
<2D#$& µ=>%' #Gµ0%, ,:A $(2 0--,?'.A, >0%#,1( .,' I,-&##'( >K%(. S-, $, 01?5 

:(" =>("2 .,$,<%,B01, .,$,>D%GI5.,2 #0 µ', 8&#5 ?0?(µ=2D2 µ,F1 µ0 $5 
#>0$'.G :%K$5 8'8-'(<%,B'.G ,2,B(%& $(") ,:A $(2 0--,?'.A >K%(. E 8&#5 

?0?(µ=2D2  (2(µ&F0$,' “!--52'.G +'(:('.'-A$5$,” .,' 012,' :%(#8&#'µ5 #$5 

?',?'.$",.G ?'07I"2#5: http://greek-biodiversity.web.auth.gr. 
C:A $, >0%#,1, .,' -'µ2(:($&µ', 02?','$Gµ,$, $5) !--&?, =>("2 ,2,B0%I01 

128 01?5 Oligochaeta, :(" ,2$'#$('>(72 #$( 13,14% $(" #"2(-'.(7 ,%'Iµ(7 $D2 
0'?K2 $5) !"%K:5) (974) .,' 22 01?5 Hirudinomorpha :(" ,2$'#$('>(72 #$( 

22,68% $(" #"2A-(" $D2  0"%D:,4.K2 0'?K2 (97). C:A $, I,-&##', 02?','$Gµ,$, 

$5) !--&?,) =>("2 ,2,B0%I01 4 01?5 Hirudinomorpha :(" ,:($0-(72 $( 40,0% 
$(" #"2(-'.(7 ,%'Iµ(7 $D2 µ0#(<0',.K2 0'?K2 (10) .,' 753 01?5 Polychaeta  :(" 

,2$'#$('>(72 #$( 68,64% $(" #"2(-'.(7 ,%'Iµ(7 $D2 0'?K2 :(" 012,' <2D#$& ,:A 
$5 L0#A<0'( (1097). !:1#5), =>("2  8%0I01 7 01?5 Aplacophora :(" ,:($0-(72 $( 

16,67% $(" #"2A-(" $D2 µ0#(<0',.K2 0'?K2 (42) .,' 12 01?5 Scaphopoda :(" 

,2$'#$('>(72 #$( 40,0% $(" #"2A-(" (30). C:A $, 2 01?5 Monoplacophora :(" 
=>("2 8%0I01 #$5 L0#A<0'( ?02  ":&%>("2  ,2,B(%=) <', $52 :,%("#1, $(") #$(2 

0--,?'.A I,-&##'( >K%(. 
O µ'.%A) ,%'IµA) 0'?K2 Oligochaeta .,' Hirudinomorpha :(" 8%=I5.,2 #$, 

>0%#,1, .,' -'µ2(:($&µ', 02?','$Gµ,$, $5) !--&?,) µ:(%01 2, ,:(?(I01 #$') 

,20:,%.01) ?0'<µ,$(-5:$'.=) :%(#:&I0'0), 0@,'$1,) $5) =--0'N5) 0@0'?'.0"µ=2D2 

UD(-A<D2, :(" ?02 0:'$%=:("2 $52 ,:A.$5#5 µ',) :-G%(") 0'.A2,) <', $5 

FD(<0D<%,B'.G .,$,2(µG $D2 (µ&?D2 ,"$K2. C2$1I0$,, ( "N5-A) ,%'IµA) 0'?K2 

Polychaeta, Aplacophora .,' Scaphopoda :(" =>0' 8%0I01 #$') 0--52'.=) I&-,##0) 

µ:(%01 2, ,:(?(I01 #$') 02$,$'.=) ?0'<µ,$(-5:$'.=) :%(#:&I0'0) .,' µ0-=$0), 

#$52 &µ0#5 0:'.('2D21, $(") µ0 $52 ?"$'.G -0.&25 $5) L0#(<01(" .,' #$52 

"N5-G :('.'-A$5$, $D2 02?','$5µ&$D2 $("). 

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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THE FAUNAS OF TERRESTRIAL AND MARINE ANNELIDA, 

APLACOPHORA, MONOPLACOPHORA AND SCAPHOPODA 

(MOLLUSCA) OF GREECE AND GREEK SEAS AND COMPARISON 

WITH THE RESPECTIVE ONE OF EUROPE AND THE 

MEDITERRANEAN SEA

Anastasiou T.1, Christodoulou M.1, Arvanitidis Ch.2 & A. Koukouras2

1Department of Zoology, School of Biology, A.U.TH., 541 24 Thessaloniki.
2H.C.M.R., Former US Base at Gournes, Heraklion, 71 003, Crete

After a detailed review of the relevant literature, a checklist of the Annelida 

(Polychaeta, Oligochaeta, Hirudinomorpha) and of 3 groups of the Mollusca 

(Aplacophora, Monoplacophora, Scaphopoda) known to date from Greece was 
created. Every  species that  has been recorded was registered in a database along with 

the relevant publication reporting it for the first time from Greece. The database is 
called “Greek Biodiversity” and is available in the internet address: http://greek-

biodiversity.web.auth.gr.

One hundred and twenty eight (128) oligochaete species have been recorded 
from the terrestrial, limnic and riverine habitats of Greece that  correspond to 13.14% 

of the total number of species known from Europe (974), together with twenty  two 
(22) Hirudinomorpha species that correspond to 22.68% of the total number of the 

reported European species (97). From the marine habitats of Greece, 4 

Hirudinomorpha species that comprises 40.0% of the total number of the 
Mediterranean species (10) and 753 Polychaeta species that correspond to the 

68.64% of the total number of species that are known from the Mediterranean Sea 
(1097) are found. Additionally, 7 Aplacophora species comprising 16.67% of the 

total Mediterranean species (42) and 12 Scaphopoda species corresponding to 40.0% 

of the total species number known from the Mediterranean (30) have been recorded. 
Two Monoplacophora species have been reported form the Mediterranean Sea, but 

neither of them has been recorded until now from Greece. 
The low number of Oligochaeta and Hirudinomorpha species found in terrestrial, 

limnic and riverine habitats of Greece can be attributed to the inadequate 

sampling efforts due to the lack of specialist zoologists and do not permit the 

acquisition of a complete picture for the zoogeographical distribution of these groups. 

On the contrary, the high number of Polychaeta, Aplacophora and Scaphopoda 

species found in the Greek seas can be attributed to the intensive sampling efforts and 

studies, to the direct communication of the Greek seas with the western basin of the 

Mediterranean Sea and to the high habitat variability found in them.
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IN VIVO ED:MF:4A <AG @DH:GAG <JFBGDHAG SYK G! LFDK: > 

I!K4B@J<<:F: LFDKLH KBH<!ILH /BH<D@DLH

;&%A(%A.-.59.3 P.1,2, Hobeika ,.2, Levit ,.2, Leicht D.2, LA)(A)9Q&6 ".1, Reth F.2

1<,µ*&) H-'",3,%(&) I:J. 6&" >.2$:9,-, <µ;µ& =",3,%(&), AO?>, 2Dept. of 
Molecular Immunology, Faculty of Biology, University of Freiburg and Max-Planck 

Institute for Immunobiology, D-79108 Freiburg, Germany

E .'2&#5 $"%(#125) SYK 0µ:-=.0$,' #0 ?'&B(%0) ,2(#(-(<'.=) ?'0%<,#10), 

A:D) $52 ,2,<2K%'#5 :,I(<A2D2 ,:A $52 =µB"$5 ,2(#1,, $52 ."$$,%'.G 

:%(#.A--5#5 .,' $5 #5µ,$(?A$5#5 µ=#D ":(?(>=D2. In vivo ?',<%,BG $5) 

SYK #$, B .7$$,%, #"µ8,120' µ0$& ,:A >(%G<5#5 Tamoxifen #0 :(2$1.', 

(Mus musculus) :(" B=%("2 =2, <(21?'( SYK µ0 ?7( :-0"%'.=) loxP I=#0') .,' 

=2, <(21?'( mb-1, $(" (:(1(" $( =2, ,--5-Aµ(%B( =>0' ,2$'.,$,#$,I01 µ0 =2, 

CreERT2 ,--5-Aµ(%B(, K#$0 5 Cre %0.(µ:'2&#5 2, 0.B%&F0$,' µA2( #$, + 

.7$$,%, .&$D ,:A $(2 =-0<>( $(" mb-1 ":(.'25$G. H :,%("#1, Tamoxifen 

0:'$%=:0' $5) Cre #$(2 :"%G2,, A:(" :%(DI01 $(2 ,2,#"2?",#µA $(" DNA 

#$') loxP I=#0'). E µ0-=$5 ?'0@G>I5 #$( µ"0-A $D2 (#$K2, $( #:-G2,, $(") 

-0µB,?=20) .,' $') :-&.0) $(" Peyer. O ,2(#(B,'2A$":() $D2 + ."$$&%D2 

µ0$& $5 >(%G<5#5 Tamoxifen :%(#?'(%1#$5.0 µ0 ."$$,%(µ0$%1, %(G). E 

,:("#1, $5) SYK 0:'808,'KI5.0 µ0 RT PCR, ,2&-"#5 .,$& Western .,' 

02?(."$$,%'.G >%K#5. O?G<5#0 #0 ,:("#1, $5) ?'&>"$5) FK25) #$( #:-G2,, 

:,%0µ:A?'#5 $5) ,2&:$"@5) $D2 + ."$$&%D2  #$( µ"0-A $D2 (#$K2  µ0$& ,:A 

,%.0$=) ?A#0') Tamoxifen .,' #"20:,.A-("I5 ,:("#1, ,2K%'µD2 + ."$$&%D2 

#$( #:-G2,. O' ":A-(':(' ":(:-5I"#µ(1 + ."$$&%D2 0µB,2F(2$,' .,2(2'.& 

#$, ?'&B(%, A%<,2,, 02K A-, $, + .7$$,%, 0.B%&F("2 B"#'(-(<'.& 0:1:0?, 

+CR. 3', $5 µ0-=$5 $5) -0'$("%<1,) $D2  SYK-,20:,%.K2  + ."$$&%D2, $, 

.7$$,%, ,:(µ(2KI5.,2 01$0 µ0 µ,<25$'.A ?',>D%'#µA (MACS) 01$0 µ0 FACS. 

*'=<0%#5 $(") µ0 ,2$'-IgM .,' ,2$'-kappa, ?02  (?G<5#0 #0 ,7@5#5 $(" 

02?(."$$,%'.(7 Ca2+. Ex vivo ?'=<0%#G $(") µ=#D $(" +CR µ0 ,2$'-IgM, ,2$'-

RP105 .,' ,2$'-CD38, ?02 (?G<5#0 #0 020%<(:(15#5 .,' :(--,:-,#',#µA $D2 

."$$&%D2. C2$1I0$,, =.I0#5 #0 ,2$'-CD40, IL-4, LPS .,' TLR #"2?=$0) 

020%<(:(15#0 $, .7$$,%,. C@1F0' 2, #5µ0'DI01, A$' $, SYK-,20:,%.G + 

.7$$,%, ,2'>207(2$,' #$(2 (%<,2'#µA µ0$& ,:A µ0<&-( >%(2'.A ?'&#$5µ,.

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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CONDITIONAL IN VIVO DELETION OF SYK IN MATURE B CELLS 

IN MATURE MURINE MODELS

Anastasopoulou V.1,2, Hobeika E.2, Levit E.2, Leicht D.2, Tsitsilonis O.1, Reth M.
21Dept. of Animal and Human Physiology, Faculty of Biology, NKUA, 2Dept. of 

Molecular Immunology, Faculty of Biology, University of Freiburg and Max-Planck 
Institute for Immunobiology, D-79108 Freiburg, Germany

Spleen tyrosine kinase (SYK) is involved in diverse biological processes in the 

immune system, such as in innate pathogen recognition, cell adhesion and 

receptor signaling of immune cells. In vivo deletion of SYK in B cells occurs 

upon treatment with Tamoxifen of mice (Mus musculus) carrying a SYK gene 

flanked by  loxP sites and a mb-1 gene where one allele of the mb-1 locus is 

replaced by a CreERT2 allele. In this system, Cre recombinase is expressed only 

in B cells under the mb-1 promoter. Tamoxifen allows the translocation of Cre 

to the nucleus where it is able to promote the recombination of floxed DNA. 

Analysis was carried out in bone marrow, which is a primary lymphoid organ, 

and in secondary lymphoid organs such as spleen, lymph nodes and Peyer’s 

patches. The immunophenotype of B cells after administration of Tamoxifen 

was determined by flow cytometric analysis. The absence of SYK was 

confirmed by RT PCR, Western Blot analysis and intracellular staining. After 

deletion of SYK, the spleen lacks marginal zone B cells, which are important in 

early antigen recognition. Furthermore, after prolonged treatment with 

Tamoxifen, blocking of B cell development in bone marrow and absence of 

immature B cells in spleen were noticed. The remaining B cell subsets appeared 

normal in all lymphoid organs studied. Mature B cells lacking SYK expressed 

the same levels of BCR as the wild type B cells. To study the functionality of 

SYK deficient B cells, the cells were isolated by magnetic sorting (MACS 

depletion) and FACSort separation and were analysed ex vivo. Stimulation with 

anti-IgM F(ab’)2 and anti-kappa F(ab’)2 cross-linking antibodies, led to defect in 

intracellular Ca2+ mobilization. Ex vivo stimulation of the cells via their BCR 

with anti-IgM F(ab’)2, anti-RP105 and anti-CD38 did not lead to their activation 

(CD86 expression) and proliferation. However, exposure to anti-CD40, IL-4, 

LPS and TLR stimuli activated the cells. Surprisingly, mature B cells which do 

not express SYK, were still detected after a long period of time.
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/FBGEDBFDGKSG 4YIBJ K! <AH KERBEB PURKAIT G! 

GTMNFBHB G@!I!<D@O JID@O (The Athens Collection)

;&%A(.-.59.3 ?., !9)8-.39.= B.*, *%) >.B. F%&Q96=
<,µ*&) H-'",3,%(&) I:J. & >.2$:9,-, <µ;µ& =",3,%(&), A2."68 & O&9,D"'/$"&68 

?&.#9"'/;µ", >21.:., ?&.#9"'/1µ"89,31 157 84 >2;.&
*Research Centre in Evolutionary Anthropology and Palaeoecology, School of Natural 
Sciences  and Psychology, Liverpool John Moores University, Byrom Street, Liverpool 

L3 3AF, U.K.
E-mail: smanol@biol.uoa.gr; C.Eliopoulos@ljmu.ac.uk

E 7:,%@5 B"-0$'.(7 ?'µ(%B'#µ(7 #0 0:'µ=%(") #$('>01, $(" ,2I%K:'2(" #.0-0$(7 

0:'$%=:0' $(2 :%(#?'(%'#µA $(" B7-(" .,' #"µ8&-0' #5µ,2$'.& #$52 $,"$(:(15#5 

,<2K#$D2  ,$AµD2. 9,%,?(#',.&, <', $(2 ,#B,-G :%(#?'(%'#µA $(" B7-(" 

>%5#'µ(:('(72$,' 5 :70-() .,' $( .%,21(. 6">2& AµD) ,"$& ?02 012,' ?',I=#'µ, .' =$#' 

.,$,B07<("µ0 #0 &--0) µ0IA?("). 6.(:A) $5) :,%(7#,) 0%<,#1,) 012,' 5 µ0-=$5 $(" 

B"-0$'.(7 ?'µ(%B'#µ(7 #$( ,2K$0%( $µGµ, $(" µ5%',1(" (#$(7 .,' ( :%(#?'(%'#µA) 

$(" B7-(". 6$5 :0%'(>G $5) .0B,-G) .,' $D2 $%(>,2$G%D2  $(" µ5%',1(" 

:%(#?'(%1#$5.,2 3 #5µ01, :(" #>5µ,$1F("2 $( 0:(2(µ,FAµ02( $%1<D2( Purkait. ;( 

?01<µ, :(" µ0-0$GI5.0 ,%'Iµ01 203 &$(µ, (112 &2?%0) .,' 91 <"2,1.0)) :(" 

:%(=%>(2$,' ,:A $5 67<>%(25 6.0-0$'.G 6"--(<G C2,B(%&) (The Athens Collection) 

$(" ;(µ=, R"#'(-(<1,) UKD2 & C2I%K:(" (!/9C). ;, 8'(µ0$%'.& ?0?(µ=2, 

,2,-7I5.,2 µ0 Discriminant Analysis .,' :%(=."N,2 0@'#K#0') <', $(2 :%(#?'(%'#µA 

$(" B7-(", (' (:(10) =?D#,2 #"2(-'.A :(#(#$A #D#$(7 :%(#?'(%'#µ(7 78,3%. 3', $( 

?0@'A µ5%',1( .,' $( ,%'#$0%A $, :(#(#$& 012,' 77,8% .,' 75,9% ,2$1#$('>,. ;, 

:(#(#$& 0:'$">1,) #"<.%'2Aµ02, µ0 0.012, $(" Purkait (2005) 012,' >,µ5-A$0%, (86,4% 

#D#$G $,@'2Aµ5#5 #"2(-'.&) (86,50% &2?%0) .,' 86,30% <"2,1.0)). 6$52  0%<,#1, $D2 

Brown et al (2007) $, ,:($0-=#µ,$, 0B,%µ(<G) $5) :,%,:&2D µ0IA?(" #$52  Terry 

Collection (E9C) =?D#,2 #D#$G $,@'2Aµ5#5 <', $(") &2?%0) 84,00%, <', $') <"2,1.0) 

90,00%. E µ0-=$5 $(" B"-0$'.(7 ?'µ(%B'#µ(7 (R*) #$(") :-5I"#µ(7) !--G2D2, 

T2?K2, !"%D:,1D2- .,' CB%'.,2K2-Cµ0%'.,2K2  =?D#0 02?',B=%("#0) 

:,%,$5%G#0'). E ?'&µ0$%() C+ #$( 0--52'.A ?01<µ, 0µB,21F0' $(2 >,µ5-A$0%( 8,IµA 

R* 02K 5 CC $(2 "N5-A$0%(. 6$(") $%0') &--(") 5 ?'&µ0$%() BC 0µB,21F0' $(2 

µ0<,-7$0%( 8,IµA R*. 9'I,2(-(<(7µ0 A$' 5 ,2,$(µ1, $(" µ5%',1(" (#$(7 $D2 

!--G2D2, ,:($0-01 µ', #5µ,2$'.G ,'$1, :(" 5 µ=I(?() Purkait ?02 ?120' "N5-& 

:(#(#$& #D#$G) $,@'2Aµ5#5), .,' ?02 µ:(%(7µ0 2, $52 0B,%µA#("µ0.

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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TESTING THE PURKAIT’S METHOD IN A MODERN GREEK 

HUMAN SKELETAL POPULATION (The Athens Collection)

Anastopoulou I., Eliopoulos C.*, and S.K. Manolis

Dept of Animal & Human Physiology, Faculty of Biology, University of Athens, 

Panepistimiopolis 15784 Athens, Greece, 
*Research Centre in Evolutionary Anthropology and Palaeoecology, School of Natural 
Sciences and Psychology, Liverpool John Moores University, Byrom Street, Liverpool 

L3 3AF, U.K.
E-mail: smanol@biol.uoa.gr; C.Eliopoulos@ljmu.ac.uk

The existence of sexual dimorphism in individual elements of the human skeleton allows 

the sex determination and considerably contributes to the identification of 

unidentified remains. Traditionally, the pelvis and the skull are used for the 

secure sex determination. Sometimes they are not available, so we are led to 

alternative methods. The aim of this work is to study the sexual dimorphism to 

the proximal portion of the femur and the sex determination. In the area of the 

femur head and the trochanters were determined 3 points, which form the so-

called Purkait triangle. The studied sample comprises 203 individuals (112 

males and 91 females) from the Modern Human Skeletal Reference Collection 

(The Athens Collection) of the Dept of Animal & Human Physiology (National & 

Kapodistrian University of Athens). The biometric data were analyzed by 

Discriminant Analysis and equations were generated for sex determination, 

which gave an overall correct classification of 78.3%. For the right and the left 

femur the percentages are respectively 77.8% and 75.9%. Correct classification 

percentages compared to those of Purkait (2005) are lower (86.4% total correct 

classification) (86.50% for males and 86.30% fro females). In the work of 

Brown et al (2007), the results of the application of the method on the Terry 

Collection (USA) gave correct determination of 84.00% and 90.00% for males 

and females respectively. The study of sexual dimorphism (SD) in populations 

of Greeks, Indians, European- and African-Americans gave interesting remarks. 

The AB diameter in the Greek sample shows the lowest degree of SD while the 

AC diameter shows the highest. In the rest three population samples, the BC 

diameter shows the highest  degree of SD. We assume that the femur anatomy of 

the Greeks is the major cause that the Purkait method does not give high rates of 

correct classification and thus we cannot apply this method to the Greek population.
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K!I!<A <AG :H<:MLHDG<D@B<A<:G /BJ !@4F:8!D <B 

>DB<!NHBIBMD@B >:@<AFDB Zymomonas mobilis EN:H<D :IILH 

KD@FBBFM:HDGKLH

;&/#0< ;46&<  *%) B%(0#D&% F. E%--<.
<,µ*&) R#.#/"6;) & =",/#+.,3,%(&),, <µ;µ& =",3,%(&),, A2."68 & O&9,D"'/$"&68 

?&.#9"'/;µ", >21.:., ?&.#9"'/1µ",B9,31, L3('"&, <.O.15701

;( Zymomonas mobilis 012,' ?"25$'.& ,2,0%A8'( ,-:%D$0(8,.$G%'( :(" 

:,%&<0' ,'I,2A-5 D) $0-'.A :%(4A2 µ0$,8(-'#µ(7 $(" &2I%,.,. 6$( :-,1#'( 

0B,%µ(<K2 $(" #0 µ0'.$=) 8'(,:('.(?(µG#0') µ0 &--(") µ'.%(-(%<,2'#µ(7), 

02?',B=%0' 5 ?'0%0725#5 $5) $(@'.A$5$&) $(". *0?(µ=2, $(" 0%<,#$5%1(" µ,) 

.,$,?0'.27("2  $52 ,2$,<D2'#$'.G ?%&#5 $(" Z. mobilis =2,2$' ,- .,' <-

:%D$0(8,.$5%1D2 .,' =2,2$' µ".G$D2, 5 (:(1, B=%0$,' D) ,20@&%$5$5 $5) 

:,%,<D<G) ,'I,2A-5). Q,%,.$5%'#$'.&, 5 ,2$,<D2'#$'.G ?%&#5 $(" Z. mobilis 

=2,2$' µ0-K2  $D2 Rhizobiaceae (,-:%D$0(8,.$5%1D2) 012,' '?',1$0%, =2$(25 

.,' :'I,2A2 0:,<K<'µ5: 0.?5-K20$,' #0 AN'µ5 B&#5 ,2&:$"@5) $D2 8,.$5%1D2 

#0 #$0%0=) .,--'=%<0'0) .,' ,2(µ('(<02K) - 02$0120$,' #0 :0%'(>=) "N5-G) 

:".2A$5$,) ."$$&%D2 G ,:(.-0'#µ(7 ?'&>"#5) (diffusion barriers). 6$52 

0%<,#1, ,"$G µ0-0$GI5.0 5 =.-"#5 $5) :'I,2G) ,2$,<D2'#$'.G) ("#1,) #0 

#"2IG.0) ,0%(81D#5)-,2,0%(81D#5) .,IK) .,'  5  I0%µ(0",'#I5#1, G 5 

:$5$'.A$5$& $5). 60 <020$'.A 0:1:0?(, 0:'$0-=#$5.0 >5µ'.G µ0$,--,@(<=20#5 

$(" Z. mobilis CP4 µ0 $( µ0$,--,@(<A2( MNNG (N-methyl-N’-nitro-N-

nitrosoguanidine), 5 (:(1,  (?G<5#0 #$52  ,:(µA2D#5 µ0$,--,<µ=2D2 

B,'2($7:D2  :(" 0µB,21F("2 "#$=%5#5 #$52  0.?G-D#5 $5) ,2$,<D2'#$'.A$5$,) 

=2,2$' $(" A. tumefaciens - D) (%<,2'#µ(7-#$A>(" #0 8'(?(.'µ,#10) - #0 

:(#(#$A 1,4% 0:1 #"2A-(" 0.,$(2$&?D2 ,:('.'K2 0-0<µ=2D2  @0>D%'#$&. ;, 

:0'%&µ,$, µ0$,--,@(<=20#5) 0:0.$012(2$,' ,"$G2 $52 0:(>G µ0 $5 ?5µ'("%<1, 

8'8-'(IG.5) Tn5-02I=#0D2. ;=-(), in silico ,2&-"#5 ?',B(%0$'.K2 

<(2'?'Dµ&$D2 #$0-0>K2 $(" Z. mobilis ,2=?0'@0 $52 :,%("#1, ":(N5B1D2 

<(2'?1D2 :(" :'I,2A2 2, 0"I72(2$,' <', $(@'.A B,'2A$":(, A:D) :-,#µ'?',.K2 

F0"<K2 $(@'2K2 - ,2$'$(@'2K2, RTD $(@'2K2 G ,2$'µ'.%(8',.K2 

:,%0µ:(?'#$K2 (:.>. B,'2,F125)) .,' ."%1D) <(2'?1(" :,%,<D<G) .(-'#125) 

$7:(" V, #"2$5%5µ=2(" .,' .('2& (%<,2Dµ=2(" ,2&µ0#, #$, ?',B(%0$'.& 

#$0-=>5 :(" 0@0$&#I5.,2. C:020%<(:(15#5 0:'-0<µ=2D2 <(2'?1D2 ,:A $, 

$0-0"$,1, ,:($0-01 $(2 0:Aµ02( &µ0#( #$A>( #$52 :,%(7#, =%0"2,. 

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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STUDY OF THE ANTAGONISM EXHIBITED BY THE ETHANOL - 

PRODUCING BACTERIUM Zymomonas mobilis AGAINST OTHER 

MICROORGANISMS

Andrea Athina and Katherine M. Pappas K.M.
Department of Genetics & Biotechnology, Faculty of Biology, National and 
Kapodistrian University of Athens, Panepistimiopolis, Ilissia, Athens 15701

Zymomonas mobilis is a facultatively anaerobic ,-proteobacterium that 

produces ethanol as major fermentation product. Its toxicity against  other 

microorganisms is of particular interest considering its emerging role in 

bioethanol production and its desirable participation in consolidated 

bioprocessing. According to our findings, Z. mobilis is particularly  antagonistic 

against species of the ,- and <-proteobacteria and of fungi, and this seems to be 

irrespective of the presence of ethanol per se. The antagonism against other ,-

proteobacteria, and in particular members of Rhizobiaceae, is intense and 

probably  inducible: it appears to be culture phase- and density-dependent and 

seems stronger close to diffusion barriers, at solid cultures overlain with the 

susceptible organisms. Parameters playing role in the production and release of 

the putative antagonistic compound and preliminary evidence as to its nature 

were examined, i.e. its activity at aerobic vs. anaerobic growth, its heat stability 

and volatility. From a genetic perspective, chemical mutagenesis of Z. mobilis 

CP4 was carried out using MNNG (N-methyl-N’-nitro-N-nitrosoguanidine). A 

mutant library was constructed and screened for strains lacking the ability to 

inhibit growth of A. tumefaciens, when laid over colonies grown individually  in 

microtiter plate wells. Out of hundreds of colonies examined, conditional 

mutants that delayed (but did not abolish) A. tumefaciens inhibition were 

isolated at a rate of 1.4%. In the same direction, a Tn5-insertion library  is 

currently under construction. Finally, an in silico analysis of the genomes of 

different Z. mobilis stains that are so far sequenced was conducted, in order to 

detect toxicity-related genes. Indeed, genes coding for plasmid toxin-antitoxin 

systems, RTD toxins or antimicrobial agents (phenazine) were found, as also a 

gene coding for the production of colicin V. The sequence and organization of 

the latter is highly conserved among Z. mobilis strains examined. Inactivation of 

this or other toxicity-related genes and study  of the resulting phenotypes are to 

be performed in the immediate future.
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A GDIDK/DHDHA :G@!D <DG :H<D/BII:/I:GD:G<D@!G <AG 

EF:G!DG !/DEFLH<:G G<: KBHB/:<D: <AG :J<B4:MD:G @:D 
<AG :/B/<LGAG G<: HTB-43 @:D CCL-138 :HRFL/DH: 

@:F@DHD@: @J<<:F:

;&0A(8-.39.= ?'<&&6=1, RQ6= N#+A(.=2, B.3*.3#<*6= F)7%+9 2, E%&%$)'(D/6= 
F)7%+9 3, 4 , E%--< ;$9%I%1# .

 1;µGµ, L(%',.G) +'(-(<1,) .,' 3020$'.G), *5µ(.%1$0'( 9,20:'#$Gµ'( V%&.5), 
C-0@,2?%(7:(-5, !--&?a; 2;µGµ, C.$'2(I0%,:01,), T,$%'.G 6>(-G, C-0@,2?%(7:(-5, 
*5µ(.%1$0'( 9,20:'#$Gµ'( V%&.5), !--&?,;3;µGµ, 9,I(-(<1,), T,$%'.G 6>(-G, 

9,20:'#$Gµ'( TD,2212D2,  TD&22'2,, !--&?,; 46>(-G !:'#$5µK2 W<01,), 
9,20:'#$Gµ'( Nevada, Reno, Nevada, USA

#!:'.('2D21,:apappa@mbg.duth.gr

E silibinin ,:($0-01 $( #5µ,2$'.A$0%( 020%<A #"#$,$'.A $5) sylimarin, 

µ01<µ,$() $("-&>'#$(2 0:$& B-,8(2(-'<2,21D2 .,' 02A) B-,8(2(0'?(7) :(" 

0@&<0$,' ,:A $( B"$A Silibum marianum L. Gaerth. 6$5 :,%(7#, 0%<,#1, 

0@0$&#I5.,2 (' ,2$'.,%.'2'.=) '?'A$5$0) $5) ("#1,) #0 :%(.-'2'.& µ(2$=-, 

.,%.12(" $5) #$(µ,$'.G) .('-A$5$,). H silibinin =?0'@0 #5µ,2$'.G 

.,$,#$,-$'.G ?%&#5 #$(2  :(--,:-,#',#µA $D2 HTB-34 (B,%"<<'.A :-,.K?0) 

.,%.12Dµ,) .,' CCL-138 (µ0$,#$,$'.A B,%"<<'.A :-,.K?0) .,%.12Dµ,) 

."$$&%D2, #0 #"2IG.0) :,%("#1,) G ,:("#1,) (%(7 #$( I%0:$'.A µ=#(. 6$52 

$0-0"$,1, :0%1:$D#5, 5 silibinin :,%("#1,#0 µ0<,-7$0%5 .,$,#$,-$'.G ?%&#5, 

:(" #"2(?07$5.0 ,:A #5µ,2$'.G µ01D#5 (µ0<,-7$0%5 $(" 50%) $D2 $'µK2 

EC50, <0<(2A) :(" µ,) (?G<5#0 2, ?'0%0"2G#("µ0 $52  02?0>Aµ025 #"µµ0$(>G 

$(" ,"$(B,<'.(7 µ(2(:,$'(7. 60 >,µ5-=) #"<.02$%K#0') silibinin, 

:,%,$5%GI5.0 ,2(?'.G %7Iµ'#5 $D2  :%D$042K2 LC3-I, LC3-II, .,' p62/

SQSTM1 (?01.$0) ,"$(B,<1,)), 02K #0 µ0<,-7$0%0) #"<.02$%K#0') 5 silibinin 

:%(.&-0#0 ,:A:$D#5, .,IK) :,%,$5%GI5.0 020%<(:(15#5 $5) #>&#5) $5) 

poly(ADP-ribose) polymerase (PARP). !:1#5), 5 silibinin :%(.&-0#0 ?(#(-

0@,%$Kµ025 ,7@5#5 $D2  "?,$'.K2 ":0%(@0'?1D2 #0 .7$$,%, CCL-138, 

":(?0'.27(2$,) A$' ,#.01 $') ,2$':(--,:-,#',#$'.=) $5) '.,2A$5$0) 02  µ=%0' 

µ=#D 02A) 0@,%$Kµ02(" ,:A $') ROS µ(2(:,$'(7. O' :,%,$5%G#0') ,"$=) I, 

02'#>7#("2 $52  .,$,2A5#5 $D2 ":(.01µ02D2  µ5>,2'#µK2  :(" 0µ:-=.(2$,' 

#$52  ,2$'.,%.'2'.G ?%&#5 $5) ("#1,), #"20'#B=%(2$,) #$52 :%A(?( 2=D2 

I0%,:0"$'.K2 (?K2 #$5 I0%,:01, $(" .,%.12(" $5) #$(µ,$'.G) .('-A$5$,). 

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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SILIBININ EXERTS ITS ANTIPROLIFERATIVE ACTIONS BY 

AFFECTING THE AUTOPHAGIC AND APOPTOTIC PATHWAYS IN 

HUMAN SQUAMOUS CARCINOMA HTB-43 AND CCL-138 CELLS

 Anestopoulos Ioannis1*, Zois Christos2, Koukourakis Michail2, Panayiotidis 

Mihalis3,4 and Pappa Aglaia1#. 
1Department of Molecular Biology & Genetics, Democritus University of Thrace, 
Alexandroupolis, Greece; 2Department of Radiation Oncology, Medical School, , 

Democritus University of Thrace, Alexandroupolis, Greece; 3Department of Pathology, 
Medical School, University of Ioannina, Ioannina, Greece; 4School of Community 

Health Sciences, University of Nevada, Reno, Nevada, USA. #Correspondance: 
apappa@mbg.duth.gr

Silibinin is the major active constituent of silymarin, a mixture of at least seven 

flavonolignans and one flavonoid extracted from the plant Silybum marianum L. 

Gaerth. In the current study, we have aimed to investigate into its 

anticarcinogenic potential in preclinical models of oral cancer. Silibinin showed 

significant inhibitory effect on proliferation of HTB-43 (pharyngeal squamous 

carcinoma) and CCL-138 (metastatic pharyngeal squamous carcinoma) cells 

cultured in media in the presence or absence of serum. In the latter case, 

silibinin exerted a more significant inhibitory  effect accompanied with 

substantial reduction (more than 50%) in EC50 values, which led us to 

investigate into the potential involvement of the autophagic pathway. At its 

lower concentrations, impairment of autophagy was confirmed by up-regulation 

of LC3-I, LC3-II and p62/SQSTM1 (autophagy markers), while at higher 

concentrations it induced apoptosis observed by activation of poly(ADP-ribose) 

polymerase (PARP) cleavage. Also, silibinin generated a dose-dependent 

increase in reactive oxygen species (ROS) and aqueous peroxides content in 

CCL-138 cells suggesting that it may exert its antiproliferative actions partly 

through a ROS-dependent pathway. These observations will enhance our 

understanding of the underlying mechanism(s) involved in the anticarcinogenic 

role of this compound and thus could potentially contribute to the advancement 

of novel therapeutic avenues in the treatment of oral cancer. 
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FOIBG M!H!<D@LH /BIJKBF4DGKUH <BJ K!<:<F!/<D@BT 

!H8TKBJ <AG :MM!DB<:GVHAG (ACE)  @:D MTHFR G<AH 

:D<DB/:RBM(H!D: <BJ @BDID:@BT :H!JFYGK:<BG :BF<WG 

@:D <AG >BJ>LHB@HIAG 

;&('&D.3 C.(1)(2), E%(2#% >.(3),G%H%#D/6= F.(2),>)µ8-.39.= B.(1),C)%&&.5*%= ;.(4)  , 
P090(H% >.(3)   

          (1) 21 S#"$,-$%"6; O3"."6; (2) >%%#",+#"$,-$%"6; O3"."6;, (3) A$%&'/;$", L&/$"6;) 

=",3,%(&). E1µ,6$(/#", ?&.#9"'/;µ", @$761). <µ;µ& L&/$"6;). (4)>%%#",+#"$,-$%"6; 
O3"."6; L&/$"6;) C+,3;) ?&.#9"'/1µ(,- @#''&3(&).

,)A%$'$+: W:&%>("2 ,%.0$& .-'2'.& #$('>01, :(" #"2?=("2 $( ,207%"#µ, 

.('-',.G) ,(%$G) .,' $5 8("8D2(.G-5 ,2&<(2$,) $') 2A#(") ,"$=) #0 µ', 

.('2G :,I(<=20',. X01:("2, D#$A#(, <020$'.=) µ0-=$0) #"#>=$'#5), :(" 2, 

?01>2("2  =2, .('2A <020$'.A ":A#$%Dµ,. 6.(:A) $5) :,%(7#,) µ0-=$5) 012,' 

2, ?'0%0"2G#0' 0&2 ( :(-"µ(%B'#µA) insertion/deletion (I/D) $(" <(2'?1(" $(" 

µ0$,$%0:$'.(7 02F7µ(" $5) ,<<0'($,#125) (ACE) .,' ( :(-"µ(%B'#µA) C677T 

$5) ,2,<D<&#5) $(" $0$%,Y?%(B(-'.(7 (@=D) (MTHFR) #>0$1F(2$,' 

,'$'(:,I(<020$'.& µ0 $( ,207%"#µ, .,' $52 .G-5.

F24./.=: *'020%<GI5.0 µ', µ0-=$5 0-=<>(" #0 264 &$(µ, : 65 ,#I0201) µ0 

,207%"#µ, .('-',.G) ,(%$G), 91 ,#I0201) µ0 8("8D2(.G-5, 19 ,#I0201) µ0 

,(%$'.A ,207%"#µ, .,' #"2":&%>("#, 8("8D2(.G-5 .,' 89 "<'01) µ&%$"%0). 

302($":'.G ,2&-"#5 :%,<µ,$(:('GI5.0 µ0 $52  $0>2'.G $5) ,-"#'?D$G) 

,2$1?%,#5) $5) :(-"µ0%&#5) (PCR) #0 ?7( #$&?',.

;-.(092Aµ%(%: E <02($":'.G .,$,2(µG $(" :(-"µ(%B'#µ(7 $(" ACE G$,2 

1?', #$') (µ&?0) $D2  ,#I02K2. *02 ,2'>207I5.,2 #5µ,2$'.=) ?',B(%=) #$5 

#">2A$5$, $D2  ,--5-(µA%BD2  µ0$,@7 $D2 ":A µ0-=$5 (µ&?D2. H#$A#( 

:,%,$5%GI5.,2 #5µ,2$'.=) ?',B(%=) #$5 #">2A$5$, .,$,2(µG) $D2 

<02($7:D2 I/D & D/D µ0$,@7 ,#I02K2 µ0 ,207%"#µ, .,'/G 8("8D2(.G-5 .,' 

"<0'K2 µ,%$7%D2. ;=-() ?02 ?',:'#$KI5.,2 ?',B(%=) #$5 <02($":'.G 

.,$,2(µG $(" :(-"µ(%B'#µ(7 $5) MTHFR .,' #$5 #">2A$5$, $D2 

,2$1#$('>D2 ,--5-(µA%BD2 µ0$,@7 ,#I02K2 .,' µ,%$7%D2.

>3µ-0#<Aµ%(%: E 0$0%(F"<D$1, I/D $(" ACE #"#>0$1F0$,' µ0 ,"@5µ=2( 

.12?"2( 0µB&2'#5) ,20"%7#µ,$() G/.,' 8("8D2(.G-5). O :(-"µ(%B'#µA) 

C677T #$( MTHFR ?0 8%=I5.0 2, #"2?=0' <020$'.& $') ?7( 2A#("). 90%,'$=%D 

µ0-=$0) <020$'.G) #"#>=$'#5) I, µ:(%(7#,2 2, ?K#("2 :0%'##A$0%0) 

:-5%(B(%10) <', =2,2 :'I,2A <020$'.A #72?0#µ( $D2 2A#D2 ,"$K2.     

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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THE ROLE OF ANGIOTENSIN CONVERTING ENZYME 

GENOTYPES (ACE) OR MTHFR IN THE PATHOGENESIS OF 

ABDOMINAL AORTIC ANEURYSM AND INGUINAL HERNIA

Antoniou G.(1)(2), Patera S.(3), Lazaridis M.(2), Simopoulos K.(1), Giannoukas A.(4), 
Veletza S.(3)

(1) 2nd Clinic of Surgery, (2) Clinic of Vascular Surgery, (3) Dept. of Medical Biology, 

Democritus University of Thrace, Division of Medicine (4) Clinic of Vascular Surgery, 
Thessaly Medical School

Background. Sufficient clinical evidence exists to correlate abdominal aortic 

aneurysm and inguinal hernia to a common pathology. However, genetic studies 

of correlation that show a common genetic background are rising. The objective 

of the present study was to establish whether the insertion/deletion (I/D) 

polymorphism of Angiotensin Converting Enzyme (ACE) and polymorphism 

C677T of MTHFR are  risk factors predisposing to aneurysm and hernia.

 Materials and Methods. A case-control study was conducted in 264 subjects: 

65 patients with abdominal aortic aneurysm, 91 patients with inguinal hernia, 19 

patients with both aortic aneurysm and inguinal hernia and 89 controls were 

investigated for the ACE I/D polymorphism and polymorphism MTHFR 

C677T. DNA was extracted from whole blood and genotype analysis was 

performed using a two stage polymerase chain reaction technique.   

Results. The groups were matched for gender, age and frequency of 

hypertension. The genotype distribution was similar among the aneurysm, 

aneurysm plus hernia and hernia groups. However, significant differences in I/D 

and D/D polymorphisms were identified between patients with aneurysm and/or 

hernia and control individuals (p < 0.05). No differences in the frequencies of 

the alleles among the study populations were detected. No differences were 

observed concerning the genotype distribution of the polymorphism MTHFR 

and the frequency of the alleles between patients and control.

Conclusions. Disturbances in ACE genotype distribution provide the first 

indication for the genetic association of aortic aneurysm and inguinal hernia. 

The polymorphism in MTHFR did not indicate any  genetic connection of the 

two diseases. Further larger case control studies are required to consolidate the 

potential common genetic basis of the two conditions.
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!4:FKBMA @J<<:FD@AG K!RBEBIBMD:G MD: <AH 

:H<:/B@FDGA G<: NAK!DB/R!F:/!J<D@: MELPHALAN-

OXALIPLATIN G! H!B/I:GK:<: K:G<BJ @:D /:N!LG 

!H<!FBJ :H<DG<BDN:

;-.A(89.3 E.1, L.9.5/6 F.1, N%(H6)'<&&.3 F.1, E%-%A'(6#D.3 ?.1,2

1O*./$, T$#-.&) R#.#/"6;) /,- O&$6(.,- (R.G.C.C. Ltd),
F. >3#07.D$,- 115,53070 H"3:/&), H3:$".&

2 Uniklinikum, Martin-Luther-Universität Halle-Wittenberg, Onkologie-Hämatologie 
Abteilung, Halle (Saale), Deutschland

  E Melphalan 012,' 0"%=D) ?',?0?(µ=2( >5µ0'(I0%,:0"$'.A, $( (:(1( 

#"<.,$,-=<0$,' #$52 ('.(<=20', $D2 “nitrogen mustards alkylating agents”. E 

Oxaliplatin, 012,' =2, 0:1#5) >5µ0'(I0%,:0"$'.A, :,%&<D<( :-,$12,), $( (:(1( 

#"<.,$,-=<0$,' #$(") ,-."-'D$'.(7) :,%&<(2$0), .,IK) =>0' :,%Aµ('( 

µ5>,2'#µA ?%&#5), D#$A#( ?02 0µB,21F0' ,-."-(µ&?,.    6.(:A) $5) :,%(7#,) 

0%<,#1,), 012,' 2,  :%(#?'(%'#$01 5 :%(<2D#$'.G ,@1, ."$$,%'.K2 

µ0I(?(-(<'K2 <', $52 ,2$,:A.%'#5 #$, >5µ0'(I0%,:0"$'.& Melphalan-

Oxaliplatin #0 20(:-&#µ,$, µ,#$(7 .,' :,>=D) 02$=%(", ?0?(µ=2(" A$' 

8'8-'(<%,B'.& .,' :0'%,µ,$'.& ?0?(µ=2, =>("2  0:'#5µ&20' $52 0µB&2'#5 

,2I0.$'.A$5$,) #$, :,%,:&2D. 3', $52 :%,<µ,$(:(15#5 $5) :,%(7#,) 

0%<,#1,) >%5#'µ(:('GI5.,2 ,2I%K:'20) $":(:('5µ=20) .,%.'2'.=) #0'%=) ,:A 

$52 !"%D:,4.G .(-0.$18, ."$$,%'.K2 #0'%K2  (HPA-ECACC), :(" 

,2$':%(#D:07("2 20(:-&#µ,$, :,>=D) 02$=%(" .,' µ,#$(7. O' ?(.'µ=) :(" 

0.$0-=#$5.,2  <', $52 ?',:1#$D#5 ,2$,:A.%'#5) G µ5 #$, :,%,:&2D 

>5µ0'(I0%,:0"$'.&, G$,2 5 5-0.$%(BA%5#5 #0 0:1:0?( 02A) ."$$&%(" (Single 

Cell Gel Electrophoresis-COMET Assay). ;, ,:($0-=#µ,$, $(" COMET assay 

=?0'@,2 #,BG -0'$("%<'.G ?%&#5 $D2 ?7( ("#'K2 µ0 #$,$'#$'.& ,@'A:'#$0) 

µ0$%G#0') .,' #$(") ?7( $7:(") 20(:-,#µ&$D2. !:1#5) ?',:'#$KI5.0 :D) $( 

>5µ0'(I0%,:0"$'.A oxaliplatin, =>0' µ0<,-7$0%5 ,:($0-0#µ,$'.A$5$, ,:’ A$' 5 

melphalan #$, 20(:-&#µ,$, :,>=D) 02$=%(". L0 $5 #"<.0.%'µ=25 ."$$,%'.G 

µ0I(?(-(<1, (COMET Assay), 012,' 0B'.$A 2, :%(#?'(%'#$01 5 ,2$,:A.%'#5 

#$, #"<.0.%'µ=2, >5µ0'(I0%,:0"$'.&, ,--& .,' #0 A#, =>("2 $(2  1?'( 

µ5>,2'#µA ?%&#5). !12,' µ', µ0I(?(-(<1, :(" :,%=>0' $&>'#$, ,:($0-=#µ,$,, 

,@'A:'#$, .,' µ0 0-&>'#$0) ,:,'$G#0'). H#$A#(, 012,' ,2,<.,1(, $=$('0) 

µ0-=$0) 2, :%,<µ,$(:('5I(72 #0 µ0<,-7$0%5 =.$,#5 .,' 07%() 20(:-,#µ&$D2, 

(7$D) K#$0 2, ,@'(-(<5I(72 .,' 2, $0-0'(:('5I(72.

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.

AEACC> 19-21 F&G,-  2011



25

ADJUSTMENT OF A CELLULAR BASED METHODOLOGY TO 

PREDICT RESPONSE TO MELPHALAN- OXALIPLATIN IN BREAST 

AND COLON CANCER

Apostolou P.1, Toloudi M.1, Chatziioannou M.1, Papasotiriou I.1
1Research Genetic Cancer Center Ltd (R.G.C.C. Ltd), 

115 M.Alexandrou str,53070 Filotas, Florina
2 Uniklinikum, Martin-Luther-Universität Halle-Wittenberg, Onkologie-Hämatologie 

Abteilung, Halle (Saale), Deutschland

 Melphalan is a widely used chemotherapy  drug, which belongs to the family of 

"nitrogen mustards alkylating agents". Oxaliplatin, is also a platinum-based 

chemotherapy drug, which is among the alkylating agents, because it  has a 

similar mechanism of action, however, is not actually  in alkylating group. The 

purpose of this study is to determine the predictive value of cellular 

methodologies that respond to chemotherapy with Melphalan-Oxaliplatin in 

breast and colorectal cancer, based on the literature and experimental data, 

which have pointed out  the emergence of resistance to the above drugs. For the 

realization of this study established human cancer cell lines have been used, 

provided by  European Collection of Cell Culture (HPA-ECACC). Especially, 

have been used cell lines that represent breast and colon cancer. In order to 

detect the effect or not of the above chemotherapy drugs, single cell gel 

electrophoresis (COMET Assay) has been used. The COMET-assay  results 

pointed out a significant effect to both compounds with statistical evaluation in 

both types of tumors. Also, it has been observed that oxaliplatin is more 

effective than melphalan in colon cancer cell lines. Considering the above data, 

by using this cellular based method (COMET Assay), it is possible to predict the 

response of individual patients to each drug, which have the same mechanism of 

action. It is a methodology that provides quick, reliable results, with minimum 

requirements. However, such studies are necessary to be made to a greater range 

of tumors in order to be refined.
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!/DEF:GA <BJ KBIJ>EBJ G! GJK/!FD4!FD@BJG E!D@<!G 

!HAID@LH :FG!HD@LH @:D RAIJ@LH KJLH @:D G<AH 

!H!FMB<A<: <AG :@!<JIBNBIDH!G<!F:GAG !M@!4:ID@LH 

<BJG /!FDBNLH

;3$.3A(<(.= @., S0#92µ6 ;.P.*, B.**8A6= ;., B3#)%*.5 ,.?., LA.5µ%= @., 
G)&%#/<*6 R., F%#$%#D(6 F.

A$%. H-'",3,%(&) >.2$:9,- 6&" I:J., <µ;µ& =",3,%(&), ?&.#9"'/;µ", ?&/$:. *

?&$. D"#-2. A$%. H&$µ&6,%.. & S1µ. H-'.  ?$,U8./.,  <µ. H&$µ&6#-/., ?. ?&/$:.

E 0:1?%,#5 $(" µ(-78?(" (Pb) =>0' #"#>0$'#I01 µ0 N">(-(<'.=) ,#I=20'0) 

.&:('0) 0. $D2  (:(1D2 ":(?0'.27("2 B"-(0@&%$5#5 (1). 60 :%(5<(7µ025 

0%<,#1, µ,) 01>0 :,%,$5%5I01 A$' 5 >(%G<5#5 $(" µ(-78?(" 0:5%=,#0 $5 

?',?'.,#1, $5) µ2Gµ5)/µ&I5#5) .,' $52 020%<A$5$, $5) 

,.0$"-(>(-'20#$0%&#5) (AChE) (-'.(7 0<.0B&-(" 025-1.D2 ,%#02'.K2 µ"K2 

(=2F"µ( :(" #"µµ0$=>0' #$( µ0$,8(-'#µA $5) ACh 5 (:(1, ,:($0-01 

20"%(?',8'8,#$G #5µ,2$'.A #0 #"µ:0%'B0%'.=) ?',?'.,#10)). 6$A>() $5) 

:,%(7#,) µ0-=$5) G$,2 5 :0%0$,1%D ?'0%0725#5 $5) ,2D$=%D 0:1?%,#5) #0 

#>=#5 µ0 $5 ?(#(-(<1, >(%G<5#5) (500 ppm .,' 250 ppm Pb(CH3CO2)2 /5µ=%, 

#$( :A#'µ( 20%A <', 4 08?(µ&?0)), $') #"µ:0%'B0%'.=) ?'0%<,#10) &<>()/BA8(), 

.,$,I-':$'.G $&#5 .,' $52 020%<A$5$, $5) ,.0$"-(>(-'20#$0%&#5) (AChE) 

0:'µ=%(") 0<.0B,-'.K2 :0%'(>K2 (B-('A), :,%0<.0B,-1?,, µ0#0<.=B,-()) 

$A#( #0 ,%#02'.(7) A#( .,' #0 I5-".(7) 02G-'.0) µ70). E ,<>K?5) 

#"µ:0%'B(%& µ0-0$GI5.0 µ0 $5 ?(.'µ,#1, $(" I'<µ($,.$'#µ(7, 02K 5 µ0-=$5 

$5) .,$,I-':$'.G) $&#5) =<'20 µ0 $5 ?(.'µ,#1, $5) 0@,2,<.,#µ=25) 

.(-7µ85#5). E 020%<A$5$, $5) AChE (?',-"$=) #0 &-,) (SS) .,' 

,:(%%":,2$'.A (DS) '#(µ(%B=)) :%(#?'(%1#$5.0 µ0 $5 >%Dµ,$(µ0$%'.G 

µ=I(?( $(" Ellman. ;, ,:($0-=#µ,$, =?0'@,2 A$' 5 >(%G<5#5 .,' $D2 ?"( 

?A#0D2 $(" Pb 0:=B0%0 #5µ,2$'.=) 0:'µ=%(") ,--,<=) #0 A-(") $(") 

#"µ:0%'B0%'.(7) ?01.$0) :(" 0@0$&#$5.,2. !:1#5), ?',B(%'.G G$,2 5 0:1?%,#5 

$(" µ0$&--(" #$52 020%<A$5$, .,' $D2 ?"( '#(µ(%BK2 $5) AChE (SS, DS) 

,2&-(<, µ0 $52 0<.0B,-'.G :0%'(>G .,' $( B7-(. 6"µ:0%,#µ,$'.&, $, 

,:($0-=#µ,$& µ,) ":(?0'.27("2 '#$(0'?'.G .,' B"-(0@,%$Kµ025 ?%&#5 $(" Pb 

#$') ":A µ0-=$5 :,%,µ=$%(") :(" >%GF("2 :0%0$,1%D ?'0%0725#5. 

1. AC Soeiro et al.  Behavioral effects induced by subchronic exposure to Pb and their reversion 
are concentration and gender dependent.  Hum Exp Toxicol. 2007 26: 733
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EFFECT OF LEAD ON BEHAVIOURAL PARAMETERS OF ADULT 

MALE AND FEMALE MICE AND ACETYLCHOLINESTERASE 

ACTIVITY OF THEIR BRAIN REGIONS

Avgoustatos D., Ferlemi A.V.*, Kokkosis A., Kyriakou E.I., Tsoumas D., Linardaki Z., 
Margarity M.

Lab. of Human and Animal Physiology, Department of Biology, University of Patras
Present Address.  Lab. of Pharmacognosy & Chemistry of Natural Products, 

Department of Pharmacy, University of Patras.

The effect of lead (Pb) has been correlated with psychological disorders which 

indicate gender-dependence (1). Our previous studies showed that 

administration of lead affected learning/memory process and 

acetylcholinesterase (AChE) activity  of whole brain of adult male mice (an 

enzyme that metabolizes the neurotransmitter acetylcholine, which is involved 

in several behavioural procedures). The aim of the present study  was to further 

evaluate the above effect in regard to the administered dosage (500 ppm and 

250 ppm Pb(CH3CO2)2/day in drinking water for 4 weeks), the behavioural 

processes of anxiety/fear, depression-like state and acetylcholinesterase activity 

(AChE) of individual brain regions (cerebral cortex, cerebellum, midbrain), in 

both male and female adult mice. Anxiety-like behaviour was assessed by using 

thigmotaxis test, whereas depression-like behaviour was studied by using 

forced-swimming test. AChE activity (salt-soluble (SS) and detergent-soluble 

(DS) isoforms) was measured by Ellman’s colorimetric method. The results 

showed that  administration of both doses of Pb induced significant partial 

changes in all behavioural parameters tested. Differential effects of metal on the 

activity of both isoforms (SS, DS) of AChE were also observed depending on 

the brain area and gender. Conclusively, our results suggest a tissue-specific and 

gender-dependent action of Pb on the studied parameters, requiring further 

investigation.               
1. AC Soeiro et al.  Behavioral effects induced by subchronic exposure to Pb and their reversion 
are concentration and gender dependent.  Hum Exp Toxicol. 2007 26: 733
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!@<VKAGA DNRJB@BDHB<W<LH G! IDKH:D: 

BD@BGJG<AK:<: GJK4LH: K! <A K!RBEBIBMV: CEN (2005). 

E4:FKBMW G<A IDKHA >BI>A

N<)/' ;3(H+, T9$% E0(#D*6, @+µ6(#% F-8µ-.#6 
>?@, <µ;µ& =",3,%(&), A$%&'/;$", L+2-,3,%(&), @ 134, 54124 @#''&3,.(61

E-mails: chaftzi@bio.auth.gr, opetriki@bio.auth.gr, bobori@bio.auth.gr

6.(:A) $5) =%0"2,) G$,2 5 0B,%µ(<G $5) µ0I(?(-(<1,) :(" =>0' :%($,I01 <', 

$52 0.$1µ5#5 $D2 '>I"(.('2A$5$D2 -'µ2,1D2 ('.(#"#$5µ&$D2  #$( :-,1#'( 

0B,%µ(<G) $5) O?5<1,) 2000/60/!/, #$5 -1µ25 +A-85 (Z(=µ8%'() 2009). 

Q%5#'µ(:('GI5.,2 802I'.& ,:-&?', ?1>$", $7:(" Zordic (30 m x 1,5 m, µG.() 

x 7N()) µ0 :(--,:-& ?',µ0$%Gµ,$, µ,$'K2 (5-55 mm, ,:A .Aµ:( #0 .Aµ:() 

A:D) :%($0120$,' ,:A $( 0"%D:,4.A :%A$":( :%(?',<%,BK2  CEN (2005). 

!:':-=(2  >%5#'µ(:('GI5.,2 .,' :0-,<'.& ?1>$", (27,5 m x 6 m, µG.() x 7N(); 

6,25-55 mm, ,:A .Aµ:( #0 .Aµ:(). E ,-'0"$'.G :%(#:&I0', :(" 

:%,<µ,$(:('GI5.0 .,I(%1#$5.0 µ0 8&#5 $52 =.$,#5 (68 km2) .,' $( µ=<'#$( 

8&I() (21 m) $5) -1µ25). 3', $5 >%G#5 $(" 802I'.(7 $7:(" ?'>$"K2 =<'20 

?'&.%'#5 #0 FK20) 8&I(") $%'K2 µ=$%D2 02K <', $, :0-,<'.(7 $7:(" 5 

?'&.%'#5 G$,2 ,2& =@' µ=$%,. 60 .&I0 FK25 8&I(") ( ,%'IµA) $D2 ?'>$"K2  :(" 

>%5#'µ(:('GI5.,2  G$,2 ,2&-(<() $5) 0:'B&20'&) $5). ;( ,-10"µ, 

,2,<2D%1#$5.0 #0 0:1:0?( 01?(") .,' .,$,<%&B5.0 $( (-'.A µG.() (TL, mm) 

.,' 8&%() (W, g) .&I0 ,$Aµ(". J<'20 0.$1µ5#5 $5) #>0$'.G) ,BI(21,) .,' $5) 

#7--5N5) ,2& µ(2&?, ,-'0"$'.G) :%(#:&I0',) (100 m2 0:'B&20',) ?'>$"(7) µ0 

8&#5 $(2 ,%'IµA (NPUE) .,' $( 8&%() (WPUE) $D2  ,$AµD2. /,$,<%&B5.0 5 

:,%("#1, 11 0'?K2, $, (:(1, ,2G.,2  #0 4 ('.(<=20'0), µ0 :'( &BI(25 $52 

('.(<=20', $D2 Cyprinidae (72,7%). 6$, 802I'.(7 $7:(" ?1>$", :'&#$5.0 $( 

#72(-( $D2  0'?K2 (11 01?5; 100%) #0 #>=#5 µ0 $, :0-,<'.& (7 01?5; 63,6%). 

6$') #"--GN0') µ0 $, 802I'.& ?1>$", (' "N5-A$0%0) $'µ=) NPUE .,$,<%&B5.,2 

#$5 FK25 8&I(") 0-3 m (324,4 &$(µ,/100 m2) .,' (' "N5-A$0%0) $'µ=) WPUE 

#$5 FK25 8&I(") 3-6 m (3056 g/100 m2). 6$, :0-,<'.& ?1>$", (' "N5-A$0%0) 

NPUE .,' WPUE $'µ=) ":(-(<1#$5.,2 #$5 FK25 8&I(") 0-6 m (167,3 &$(µ,/

100 m2 .,' 1310 g/100 m2 ,2$1#$('>,). ;=-(), ( =-0<>() .(%0#µ(7 $D2 ?'>$"K2 

:(" =<'20 µ0 8&#5 $( ?1>$" µ0 &2('<µ, µ,$'(7 19 mm 0:'808,1D#0 A$' ( 

#"<.0.%'µ=2() $7:() ?'>$"K2 µ:(%01 2, >%5#'µ(:('5I01 .,' #0 07$%(B, 

-'µ2,1, #"#$Gµ,$, A:D) ,"$A $5) -1µ25) +A-85). 

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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ASSESSMENT OF FISH COMMUNITIES IN LAKE 

ECOSYSTEMS ACCORDING TO CEN (2005). A CASE STUDY IN 

LAKE VOLVI

Chaido Aftzi, Olga Petriki, Dimitra Bobori 
Aristotle University of Thessaloniki, School of Biology, Laboratory of Ichthyology, 

POBox 134, 54124 Thessaloniki, Greece
E-mails: chaftzi@bio.auth.gr, opetriki@bio.auth.gr, bobori@bio.auth.gr

The aim of the research was the application of the methodology  proposed for 

the estimation of fish communities in lake ecosystems according to the 

Directive 2000/60/EC. Sampling took place in lake Volvi during November 

2009. Benthic (Nordic type) nets (30 m x 1.5 m, length x height) with multiple 

mesh sizes (5-55 mm, from knot-to-knot) were used, as proposed by  CEN 

(2005). Moreover, pelagic nets (27.5 m x 6 m, length x height; 6.25-55 mm, 

knot-to-knot) were also used. Sampling effort was based on lake’s surface area 

(68 km2) and its maximum depth (21 m). Benthic nets were placed in strata of 

three meters depth while pelagic nets in strata of six meters. In each stratum the 

number of nets used was proportional to the upper area. Fish were identified to 

species level and total length (TL, mm) and weight (W, g) for each individual 

were recorded. The catch per unit of effort was expressed as number (NPUE) 

and weight (WPUE) of individuals caught per 100 m2 of net surface. Eleven 

species, which belonged to 4 families, were caught. Cyprinidae was the most 

abundant family (72.7%). Benthic nets caught all species, while pelagic ones 

only 7 species (63.6%). The highest NPUE and WPUE values (324.4 

individuals/100 m2 and 3056 g/100 m2 respectively) were recorded in depths of 

0-3 m 3-6 m respectively with benthic nets. Pelagic nets caught the higher 

NPUE and WPUE values in depths of 0-6 m (167.3 individuals/100 m2 and 

1310 g/100 m2 respectively). Finally, the saturation control of nets based on the 

net of 19 mm mesh size confirmed that the particular type of nets can be also 

used in eutrophic lake ecosystems as is Lake Volvi.
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N:F:@<AFDGKBG <AG :H:GJHEJ:GK!HAG /FL<!DHD@AG 

@DH:GAG CK2 <AG K!GBM!D:@AG KJM:G CERATITIS CAPITATA 

@:D :H:IJGA G! GJHRA@!G G<F!G

Andrea Baiera, U./<&46 G3#<*6b, Ryszard Szyszkaa *%) >.1D% B.3$)%&.5-

B.3(A.5*.3b                                                                                                                                                  

aDepartment of Molecular Biology, Institute of Biotechnology,The John Paul II 
Catholic University of Lublin, Al. Krasnicka 102, 20-718 Lublin, Poland 

b?&.#9"'/;µ", >21.:., <µ;µ& =",3,%(&), <,µ*&) R#.#/"6;) 6&" =",/#+.,3,%(&), 
?&.#9"'/1µ"89,31, >2;.& 15701

E 9%D$042'.G /'2&#5 CK2 012,' µ', :-0'($%(:'.G .'2&#5 :(" ,:($0-01$,' ,:A 

?7( .,$,-"$'.=) (, .,'/5 ,[) .,' ?7( %"Iµ'#$'.=) (8) ":(µ(2&?0) .,' 

BD#B(%"-'K20' I=#0') #0%125) / I%0(2125). E CK2 .'2&#5  0µ:-=.0$,' #0 

?'&B(%0) ."$$,%'.=) ?'0%<,#10) A:D) ( µ0$,#>5µ,$'#µA), 5 %7Iµ'#5 $5) 

µ(%B(-(<1,) .,' .'25$'.A$5$,) $D2 ."$$&%D2, ( =-0<>() $(" ."$$,%'.(7 

.7.-(", 5 0µ8%"(<=20#5, ( :(--,:-,#',#µA),  ( .'%.,?'.A) %"IµA) .,' 5 

,:A:$D#5. 9,%("#'&F("µ0 0?K $(2 >,%,.$5%'#µA ,:(µ(2Dµ=2D2, 

,2,#"2?",#µ=2D2 CcCK2, .,' CcCK28 ":(µ(2&?D2  $5) L0#(<0',.G) µ7<,) 

Ceratitis capitata, 02A) ,:A $, #5µ,2$'.A$0%, ('.(2(µ'.& 01?5 02$AµD2 

B%(7$D2  #$(2  .A#µ(. ;( cDNA $5) A@'25) %'8(#Dµ'.G) :%D$0P25) CcP1 $5) 

C. capitata .-D2(:('GI5.0 #0 B(%=, pRSET, 5 :%D$0425 ":0%0.B%&#I5.0 #0 

.7$$,%, Escherichia coli BL21 (DE3) .,' ,:(µ(2KI5.0 µ0 >%Dµ,$(<%,B1, 

#"<<=20',). E ,2,#"2?",#µ=25 CcP1  :%D$0P25 BD#B(%"-'K20$,' ,:A $52 

0-07I0%5 .,$,-"$'.G CcCK2, ":(µ(2&?, .,' $( (-(=2F"µ(, A:D) ?01>I5.0 #0 

?(.'µ,#1, .'2&#5). E BD#B(%"-1D#5 ,"$G $%(:(:('01$,' ,:A $52 :,%("#1, 

$":'.K2 %"Iµ'#$K2 $5)  CK2, A:D) 5 5:,%125, 5 #:0%µ125 .,' $( TBBt. 

C.Aµ5, $( cDNA $5) Cu/Zn ":0%(@0'?'.G) ?'#µ("$&#5) (SOD) $5) C. capitata 

.-D2(:('GI5.0 .,' ":0%0.B%&#I5.0 #0 .7$$,%, E. coli BL21 (DE3) cells. ;( 

=2F"µ( ?',I=$0' $5 >,%,.$5%'#$'.G 020%<A$5$, .,' -0'$("%<1, D) ,2,#$(-=,) 

$5) CcCK2. !:0'?G #$(2 &2I%D:( 5 CK2 0µ:-=.0$,' #0 :(--(7) .,%.12("), 

,2,-7#,µ0 $52 020%<A$5$, $5) CcCK2 #0 #"2IG.0) #$%0), #0 #>0#5 µ0 $5 

I0%µ(.%,#1, .,' $( >%A2(. ;, ,:($0-=#µ,$, #"<.%1I5.,2 µ0 ,2$1#$('>, $5) 

,2I%K:'25) .'2&#5).                                                                               

To 9$8%$&µµ& &-/8 +$1µ&/,D,/;216# &98 /, ?&.#9"'/;µ", >21.:. 6&" /,. 

A"D"68 M,%&$"&'µ8 O,.D-3(J. T$#-.&) /,- ?&.#9"'/1µ(,- >21.:. (EMOE, 

70/4/7803 '/1. C.O.)
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CHARACTERIZATION OF RECOMBINANT PROTEIN KINASE CK2 

OF THE MEDITERRANEAN FLY CERATITIS CAPITATA AND 

ANALYSIS AT STRESS CONDITIONS

Andrea Baiera, Rodanthi Lyrakib, Ryszard Szyszkaa and Sophia Kouyanou-

Koutsoukoub

aDepartment of Molecular Biology, Institute of Biotechnology, The John Paul II 
Catholic University of Lublin, Al. Krasnicka 102, 20-718 Lublin, Poland bUniversity of 

Athens, Faculty of Biology, Department of Genetics and Biotechnology, 
Panepistimiopolis, Athens 15701

Protein kinase CK2 is a pleiotropic kinase composed of two catalytic (, and/or 

,[) and two regulatory  (8) subunits that phopsphorylates serine/threonine sites. 

CK2 is involved in several cellular responses such as transformation, regulation 

of cell morphology and mobility, the cell cycle control, embryogenesis, 

differentiation, proliferation, circadian rhythm, and apoptosis. We present here 

the characterization of purified recombinant CcCK2, and CcCK28 subunits 

from the Mediterranean fly  Ceratitis capitata, one of the most economically 

important fruit fly species in the world. The cDNA for the acidic ribosomal 

protein CcP1 of C. capitata was cloned into pRSET vector, the protein was 

overexpressed in Escherichia coli BL21 (DE3) cells and purified by affinity 

chromatography. As verified, the substrate undergoes phosphorylation mediated 

by the free catalytic CcCK2, and the holoenzyme. This phosphorylation is 

altered in the presence of typical CK2 modulators, like heparin, spermine and 

TBBt. Additionally, the Cu/Zn dependent superoxide dismutase (SOD) was 

cloned and overexpressed in E. coli BL21 (DE3) cells. The enzyme possesses 

its characteristic activity and function as inhibitor of CK2. Since in human CK2 

is involved in many cancers we analyzed the CcCK2 activity dependent from 

temperature and time which could be assumed as stress condition. We compared 

our results with human CK2.

This work was supported by the University of Athens and the Special Account 

for Research Grants of Athens University (SARG, 70/4/7803 to SK)  
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GJK>BIA G<A NILFDE: <BJ @:G<FBJ <BJ /:I:KAEDBJ

P%99+ V&&%-M%9%AA)&+ W *%) ?%(#.5 C#6$8#6= W
W <,µ*&) =",3,%(&) H-/:., <µ;µ& =",3,%(&), C+,3; @#/"6:. A9"'/1µ:., ?&.#9"'/;µ", 

?&/$:., 26500, ?7/$&.

6$52 0%<,#1, ,"$G <120$,' .,$,<%,BG .,' ,@'(-A<5#5  $5) >-D%1?,) $(" 

/&#$%(" $(" 9,-,µ5?'(7 .,' 5 #"#>=$'#G $5) µ0 '#$(%'.=) .,' #7<>%(20) 

,2I%K:'20) ?%,#$5%'A$5$0). C:A <0D-(<'.G &:(N5, #$52 :0%'(>G µ0-=$5) 

0:'.%,$(72 ,#80#$A-'I(', B-7#>5) ,?',1%0$(), .,IK) .,' :,-'(1 .,' 2=(' .K2(' 

.(%5µ&$D2 (,--("8',.& %':1?',) .,' :-0"%'.& .(%Gµ,$,, 02K $( .-1µ, $5) 

:0%'(>G) >,%,.$5%1F0$,' D) =2$(2, L0#(<0',.A, 5µ1@5%( µ0 N">%A Q0'µK2,. 

67µBD2, µ0 $, ,:($0-=#µ,$,, #$( .&#$%( $(" 9,-,µ5?'(7 B7(2$,' 285 taxa 

(01?5 .,' ":(01?5),  0. $D2 (:(1D2 $, 239 .,$,<%&B5.,2 ,:A $') 0:'$A:'0) 

#"--(<=) .,$& $5 ?'0@,<D<G $5) :,%(7#,) 0%<,#1,), 02K $, 46 ,2,B=%(2$,' 

µA2( #$5 8'8-'(<%,B1,. /"%',%>(72 (' ('.(<=20'0) Asteraceae .,' Fabaceae 

,:A $, *'.A$"-, .,' Poaceae ,:A $, L(2(.A$"-, B"$&. ;( µ0<&-( :(#(#$A 

$D2 N">,2IK2 (B01-0$,' #$52 =2$(25 :,%("#1, $(" ,2I%K:(" #$52 :0%'(>G. E 

>-D%1?, $(" .&#$%(" :,%("#'&F0' '?',1$0%( 02?',B=%(2 .,IK), :,%& $') 

,2I%K:'20) ?%,#$5%'A$5$0), ?',$5%01 12 0--52'.& 02?5µ'.& taxa. S:D) .,' #$( 

.&#$%( $5) L(20µ8,#'&), $, 02?5µ'.& taxa B,120$,' 2, #"2":&%>("2 :(-7 

.,-& µ0 $(2 &2I%D:(. H#$A#(, (' ,2I%K:'20) ?%,#$5%'A$5$0) =>("2 

?',µ(%BK#0' $5 #72I0#5 $5) >-D%1?,), .,IK) $( 7,8% $D2 taxa,  :(" 

,2$':%(#D:07(2$,' #$52 :0%'(>G µ0-=$5), 012,' ,--A>I(2,.  

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.

AEACC> 19-21 F&G,-  2011



33

CONTRIBUTION TO THE FLORA OF PALAMIDI CASTLE 

Valli Anna-Thalassini W and Iatrou Gregoris W

\ Section of Plant Biology, Department of Biology, Faculty of Sciences, University of 

Patras, 26 500, Greece.

In the present study we record, evaluate and correlate the flora of the castle of 

Palamidi with historical and contemporary  human activities. The study area is 

geologically characterized by limestones, undivided flysh and old and new 

cones of scree and lateral scree, while the climate is intensely mediterranean 

and semiarid with cold winter. According to the results, 285 taxa (species and 

subspecies) are reported in the castle of Palamidi, 239 of them were recorded 

from site collections during this study, while 46 are referred from 

bibliographical data. The majority  of the plants belong to the families 

Asteraceae and Fabaceae (Dicotyledoneae) and Poaceae (Monocotyledoneae). 

The high percentage of legumes is due to the intense human activity in the 

region. Despite human activities, the castle’s flora is of particular interest since 

it includes 12 Greek endemic taxa. Similar to the castle’s flora that have the 

same human effect, such as in the castle of Monemvasia, the endemic taxa 

appear to coexist well with humans. However, the activities of the latter have 

infuenced the composition of the flora, and as a result the 7.8% of the taxa 

represented in the study area is alien. 
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GJK>BIA G<A K!I!<A <LH /FB<J/LH /BD@DIB<A<:G <AG 

DNRJB/:HDE:G @:D !@<DKAGA <AG BD@BIBMD@AG 

@:<:G<:GAG K! >:GA <AH BEAMD: – /I:DGDB 2000/60 G<A 

IDKHA K!M:IA /F!G/:

M'µ<= M. P%#O2#6=, ?'<&&6= E. F-%(H<*%=, @+µ6(#% F-8µ-.#6, @#8A.= 
B.3(A.5µ-%= & N%#<9%µ-.= @6µ6(#)</6=. 

?&.#9"'/;µ", >"%&(,-, <µ;µ& A9"'/;µJ. /1) @73&''&), <. O. 81100, F-/"3;.1, 
msurmuletus@hotmail.com  jbatzakas@marine.aegean.gr,

6$52 0%<,#1, ?12(2$,' :-5%(B(%10) <', $, :%A$":, :('.'-A$5$,) $5) 

'>I"(:,21?,) $5) -1µ25) L0<&-5 9%=#:, .,' <120$,' µ', ,:($1µ5#5 $5) 

('.(-(<'.G) .,$&#$,#5) $5) -1µ25) µ0 8&#5 $52  O?5<1, 9-,1#'( :0%1 "?&$D2 

2000/60 !!. 9,%&--5-, <120$,' µ', #7<.%'#5 $D2 :-5I"#µK2 $5) 

'>I"(:,21?,) #$(2  #"<.0.%'µ=2( "<%A$(:( µ0 ,"$(7) $5) X1µ25) L'.%G 

9%=#:,. 

6"2(-'.& .,$,<%&B5.,2 (>$K (8) 01?5 (#$0'>I7D2, $, (:(1, =>("2 

,2,B0%I01 .,' #0 :%(5<(7µ020) =%0"20) #$52 :0%'(>G. /"%1,%>, 01?5 012,' $, 

>lburnus belvica .,'  Rutilus  prespensis, ."%1D) -A<D $5) µ'.%G) $%(B'.G) 

0:'.&-"N5) (25%). ;, :%A$":, :('.'-A$5$,) $5) '>I"(:,21?,) #$52 L0<&-5 

9%=#:, :,%("#'&F("2  >D%'.G ?',B(%(:(15#5,  µ0 $, #5µ01, :(" <0'$2'&F("2 

µ0 $52 L'.%G 9%=#:, 2, 0µB,21F("2 µ0<,-7$0%0) $'µ=). *',B(%(:('G#0') 

02$(:1#$5.,2 .,' #$, µ(%B(µ0$%'.& >,%,.$5%'#$'.& 0'?K2 µ0$,@7 $5) 

'>I"(:,21?,) :(" 0@,:-K20$,' #$5 L0<&-5 .,' $52 L'.%G 9%=#:, ,2$1#$('>,. 

;, ,:($0-=#µ,$, ,"$G) $5) =%0"2,) ,:($0-(72 µ', 8&#5 <', $52 

µ0--(2$'.G ,2&:$"@5 02A) :(-"µ0$%'.(7 '>I"(?01.$5 :(" I, µ:(%01 

,:($0-0#µ,$'.& 2, ,@'(:('5I01 <', $52 0B,%µ(<G (-(.-5%Dµ=2D2 

?',>0'%'#$'.K2 #>0?1D2 <', $52 ?',$G%5#5 G .,' ,:(.,$&#$,#5 $D2 "?&$'2D2 

#Dµ&$D2 :(" ?02 0:'$"<>&2("2 $52  .,-G ('.(-(<'.G .,$&#$,#5 µ0 8&#5 $, 

?0?(µ=2, :(" I=$0' 5 O?5<1, 9-,1#'( :0%1 "?&$D2 2000/60 ,2,B(%'.& µ0 $52 

'>I"(:,21?,.

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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CONTRIBUTION TO THE STUDY OF THE DIVERSITY OF 

ICHTHYOFAUNA STANDARDS AND ASSESSMENT OF 

ECOLOGICAL STATUS UNDER THE WATER FRAME DIRECTIVE - 

2000/60 FOR THE LAKE MEGALI PRESPA.

Thomas Varveris, Ioannis E. Batjakas, Dimitra Bobori, Drosos Koutsoubas & 
Charalabos Dimitriadis

University of the Aegean, Dept. of Marine Sciences, 81100 Mytilene,, 
msurmuletus@hotmail.com  jbatzakas@marine.aegean.gr,

This research is aiming to indicate important information about the 

patterns of diversity of the ichthyofauna referring to the lake Megali Prespa. 

Furthermore, there is an evaluation of ecological situation of lake with respect 

of the water Framework Directive 2000/60 EU. Moreover, there is a comparison 

between the populations of the ichthyofauna in this significant wetland with 

those of the lake Mikri Prespa. 

Consequently, eight different species of osteichthyes are verified which 

have been previously  documented from other researches of the some area. The 

dominant species in the area are the >lburnus belvica and Rutilus prespensis 

probably  because of their similarities in feeding habits that are approximately 

up to 25 % respectively. The patterns of diversities of ichthyofauna present 

several territorial differences, to the stations that are neighbor to Mikri Prespa, 

in terms of greater biodiversity values. Several differences have been detected 

also at the morphometric characteristics of the species with respect of 

ichthyofauna that are expanding both in Megali and Mikri Prespa. 

The results of this research could be used in the creation of a multimeter 

indicator for fishes and could also use sufficiently the application of the 

incorporated management policies for the sustainment or the rehabilitation of 

the water bodies that fail to meet good ecological condition, based upon the data 

that have been established by the water Framework Directive 2000/60 EU for 

the ichthyofauna.
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G<BDN!D: MD: <DG ED:<FB4D@!G GJHAR!D!G <BJ 

K/:FK/BJHDBJ, Mullus surmuletus (RED MULLET), G<AH 

R:I:GGD: /!FDBNA :H:<BID@: <AG HAGBJ I!G>BJ

M'µ<= P%#O2#6=, ?'<&&6= E. F-%(H<*%=
?&.#9"'/;µ", >"%&(,-, <µ;µ& A9"'/;µJ. /1) @73&''&), <. O. 81100, F-/"3;.1, 

msurmuletus@hotmail.com, jbatzakas@marine.aegean.gr,

6$52 :,%(7#, 0%<,#1,, <', $52 µ0-=$5 $D2 ?',$%(B'.K2 #"25I0'K2 $("  

Mullus surmuletus (Linnaeus 1758) (µ:,%µ:(72'), #"--=>I5.,2 #$(µ,>'.& 

:0%'0>Aµ02, ,:A 746 &$(µ, $(" 01?("), $, (:(1, #"<.02$%KI5.,2 µ0 $52 

8(GI0', µ5>,2A$%,$,) $5) 0µ:(%'.G) ,-'01,), 5 (:(1, G$,2 0@(:-'#µ=25 µ0 

?1>$"  :,%,?(#',.(7 !--52'.(7 $7:(". E ?0'<µ,$(-5N1, -&µ8,20 >K%,, $52 

:%K$5 08?(µ&?, .&I0 µG2, <', $( >%(2'.A ?'&#$5µ, ,:A $(2 O.$K8%'( $(" 

2003, =D) $(2 L&'( $(" 2004.  S-, $, ?01<µ,$, #"--=>I5.,2 #$52 :0%'(>G 

2A$'( – ,2,$(-'.& $5) 2G#(" X=#8(", .(2$& #$52 :A-5 $5) L"$'-G25). 

C:A $52 µ0-=$5 $D2 (%<,2'#µK2 :(" 8%=I5.,2 .,' ,2,<2D%1#$5.,2 

<', .&I0 µG2,, :%(.7:$0' A$' $( F. surmuletus $%=B0$,' ."%1D) µ0 *0.&:(?,, 

CµB1:(?,, -(':& C%I%A:(?,, 9(-7>,$("), /0B,-A:(?, .,' ]&%',. E #0'%& 

:%($1µ5#5) ?02 :,%,µ=20 #$,I0%G #0 .&I0 µG2,, ,--& µ0$,8,--A$,2 #"20>K), 

$A#( µ0$,@7 $D2 (µ&?D2 :(" ,2,B=%I5.,2, A#( .,' µ0$,@7 (%<,2'#µK2 :(" 

,2G.("2 ,.Aµ, .,' #$52 1?', ('.(<=20',.. E #0'%& :%($1µ5#5) AµD) ?02 

0@,%$&$,' µA2( ,:A $52 :,%&µ0$%( $(" >%A2(", B,120$,' 2, 0:5%0&F0$,' #0 

µ0<&-( 8,IµA ,:A $( B7-( .,' $( µ=<0I() $(" .&I0 N,%'(7.

O' (%<,2'#µ(1 :(" ,2,<2D%1#$5.,2 .,' ."%',%>(72  #$, #$(µ,>'.& 

:0%'0>Aµ02, $(" M. surmuletus #$52  #"<.0.%'µ=25 0%<,#1,, :,%,$5%GI5.,2 

.,' #0 µ0-=$0) ,:A &--(") 0%0"25$=) $A#( #$(2 0--,?'.A >K%( (Labropoulou 

et.al. 1997), A#( .,' #0 &--0) >K%0) $5) L0#(<01(" (Ben-Eliahu & Golani 

1990, Golani & Galil 1991, Golani 1994). 

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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FEEDING HABITS OF THE RED MULLET, Mullus surmuletus, IN THE 

COASTAL WATERS, EAST FROM THE ISLAND OF LESVOS.

Thomas Varveris, Ioannis E. Batjakas 
?&.#9"'/;µ", >"%&(,-, <µ;µ& A9"'/;µJ. /1) @73&''&), <. O. 81100, F-/"3;.1, 

msurmuletus@hotmail.com, jbatzakas@marine.aegean.gr,

In this study, of the feeding habits of the Mullus surmuletus (Linnaeus 

1758) (Striped red mullet), stomach content samples were collected from 746 

fishes that caught by trawler merchant fishery, which has used the traditional 

Greek net. The collection has taken place at the first week of every  month from 

October 2003 until May2004. All the samples were collected from the south-

east region of the island of Lesvos, close to the city of Mytilini.

 Overall, from the study of prey organisms was recognized for each 

month, it  resulted that the M. surmuletus preyed mainly on crustaceans 

(decapods, amphipods), whereas other arthropods, polychaetes, cephalopods 

and fishes constituted secondary  prey items. The order of preference does not 

remain the same for each month, but it is altered continuously, not  only between 

the taxonomic orders that were reported, but also between prey species that 

belong even in the same family. Nevertheless, it seems evident that the order of 

preference is influenced not only from time, but also to a large extent from the 

sex and the size of each fish.

 The prey  organisms that were identified in the stomach content of M. 

surmuletus in this particular study were also observed by other researchers in 

Greek (Labropoulou, et.al, 1997; Vassilopoulou & Papaconstantinou 1982), and 

Mediterranean waters (Ben-Eliahu & Golani, 1990; Golani & Galil, 1991; 

Golani, 1994).
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K!I!<A BELH K!<:MLMAG GAK:<BG PI3K/AKT @:D   MAPK 

G<AH @:F@DHBM!H!GA <BJ /H!JKBH:

?. P%#/<*6 , E.LA)Q96, !. N%&(H6%&/#2.3 ,;.LA2#$%, >. >%*099%#D.3, ,.E<99).3, 
?.E%-%A)/2#6,  ,. E%(A.5#6=, A.>%2((%..

>’  A$%&'/;$", ?&2,3,%"6;) >.&/,µ"6;) L&/$"6;) C+,3;) ?&.#9"'/1µ(,- >21.:.

!#,'696=: E ,:(%7Iµ'#5 $D2 µ(2(:,$'K2  $D2 PI3K/AKT .,' MAPK :(" 

:,1F("2 %A-( #$5 µ0$&?(#5 µ52"µ&$D2 <', $52 ."$$,%'.G ,7@5#5 .,' 

?',B(%(:(15#5, -A<D µ0$,--,<K2 #$, <(21?', EGFR, K-RAS, B-RAF .,' 

PIK3CA, ,:($0-01 #5µ,2$'.A <0<(2() #$52  .,%.'2(<=20#5 .,' 0µ:-=.0$,' 

#$52  ,2&:$"@5 A<.D2  $(" :207µ(2,. G)+"?.: E ,2,FG$5#5 µ0$,--,<K2 #$, 

0@K2', 18, 19, 20, 21 $("  EGFR, 20 $("  PIK3CA, 15 $(" B-RAF, .,IK) .,'  

#$, .D?'.A2', 12 .,' 13 $(" K-RAS .,' 5 #"#>=$'#5 $(") µ0 $, 

.-'2'.(0%<,#$5%',.& >,%,.$5%'#$'.& J%#)X-µ$;+*+#: !@0$&#$5.,2 48 

:0%'#$,$'.& (8'(N10) .,' ?01<µ,$,) ,#I02K2  µ0 µ5 µ'.%(."$$,%'.A .,%.12Dµ,  

:207µ(2, (NSCLC), ,?02(.,%.'2Kµ,$, =42, :-,.K?5 .,%.'2Kµ,$, =6 .,' 1 

,?',B(%(:(15$o .,%.12Dµ,. 60 30 :%,<µ,$(-:('GI5.0 ,:(µA2D#5 $D2 

.,%.'2'.K2 ."$$&%D2 µ0 $52 >%G#5 Laser. !B,%µA#$5.,2 (' $0>2'.=)  Eigh 

Resolution Melting analysis, ,--5-(7->'#5, 9"%(-,--5-(7>'#5. ;=-() $, 

0:1:0?, =.B%,#5) $D2  p-AKT, p-mTOR .,' p70S6K µ0-0$GI5.,2 µ0 $52 

0B,%µ(<G ,2(#(4#$(>5µ01,) (µ=I(?() ABC) #0 13 ?01<µ,$, µ0 0:,%.G '#$A. 

:"+1&%$,µ'1': 6$, :0%'#$,$'.& :(" µ0-0$GI5.,2 :,%,$5%GI5.,2 

µ0$,--,<=) $(" EGFR, #0 :(#(#$A 14%, $("  K-RAS #0 :(#(#$A 12%, $(" B-

RAF #0 :(#(#$A 6% 02K ?02 :,%,$5%GI5.,2 µ0$,--,<=) $(" PIK3CA. *02 

:,%,$5%GI5.,2 µ0$,--,<=) #$, :-,.K?5 .,%.'2Kµ,$,.. 9,%,$5%GI5.0 

=.B%,#5 $D2  p-AKT, p-mTOR .,' p-p70S6K #$, ?01<µ,$, :(" µ0-0$GI5.,2. 

G5µ"&0X,µ'1': E :,%("#1,  µ0$,--,<K2 #0 A-, $,  µ0-0$5I=2$, <(21?',, 

0.$A) $(" PIK3CA, .,I'#$& #5µ,2$'.G $5 ,@'(-A<5#5 $(") D) :'I,2(7) 

8'(-(<'.(7) ?01.$0) (biomarkers) <', 0@,$(µ'.0"µ=25 #$(>0"µ=25 I0%,:01, $D2 

,#I02K2 µ0 NSCLC .,IK) .,' ,:($0-0#µ,$'.A$5$, $D2 >%5#'µ(:('(7µ02D2 

B,%µ&.D2 (EGFR ;/Ts).
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ANALYSIS OF PI3K/AKT AND MAPK PATHWAYS IN LUNG CANCER

I.Vardaki, P.Tsioli, H.Chatziadreou, A.Tserga, , S.Sakellariou,, E.Palliou,, 
I.Papasideri,, E.Patsouris A.Saetta

A’ Department of Pathology, Medical School, National and Kapodistrian of Athens, 
Greece

Introduction: Deregulation of PI3K/AKT and MAPK signaling pathways due 

to mutations in EGFR, K-RAS, B-RAF or PIK3CA genes, is associated with 

lung cancer tumorgenesis.   Aim: Mutational analysis of exons 18, 19, 20, 21 of 

EGFR gene, 20 of PIK3CA gene, 15 of B-RAF gene and in codons 12 and 13 of 

K-RAS gene and their correlation with clinicopathological characteristics. 

Materials and methods: We analyzed 49 cases (surgical specimens or 

biopsies) of non-small cell lung cancer  (NSCLC), classified as 

adenocarcinomas =42, squamous carcinoma =6, the rest NSCLC, using High 

Resolution Melting analysis, sequencing or Pyro-sequencing. In 30 biopsies 

tumor cells were isolated by laser microdissection (LCM) for DNA extraction. 

The expression levels of p-AKT, p-mTOR and p-p70S6K were examined as 

well by  immunochemistry (ABC method), in 13 samples with available tissue. 

Results: EGFR mutations were observed in 14% of the cases, K-RAS mutations 

in 12%, B-RAF mutations in 6%. No mutations were observed in PIK3CA gene. 

No mutations were observed in squamous carcinomas. p-AKT, p-mTOR and p-

p70S6K were expressed in the examined cases. Conclusions: Currently 

NSCLC patients are stratified according to their EGFR status for individualized 

anticancer therapy  (EGFR TKIs). The presence of mutations in K-ras, B-raf 

genes suggests their possible role as potential targets for novel therapeutic 

approaches as well as biomarkers for the efficiency of targeted therapies (EGFR 

TKIs).  
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:CDBIBMAGA <BJ FBIBJ /!H<! SNPs G<BH @DHEJHB 

!K4:HDGAG @:F@DHBJ <BJ /FBG<:<A G<BH !IIAHD@B 

/IARJGKB

P%#4.9.µ%D.3 ,.1, E#<((6= ?.1, F%*#+ >.1, E%&(H%#(H+ N.1,  B#)*Q&6= B.2, 
@#.A.-.59.3 ,. 1, F'XAD/6= B.3, ?'%&&D/6= ,.3  *%)  >*.5#%= R.C.1

1 <,µ*&) R#.#/"6;), >.79/-01) 6&" F,$"&6;) =",3,%(&), <µ;µ& =",3,%(&), C.@.A., 
A.?.@., 54124 @#''&3,.(61

2 <,µ*&) C/&/"'/"6;) 6&" A9"+#"$1'"&6;) T$#-.&), <µ;µ& F&21µ&/"6:., C.@.A., 
A.?.@., 54124 @#''&3,.(61

3 =’ !-$,3,%"6; ?&.#9"'/1µ"&6; O3"."6;, R#."68 N,',6,µ#(, ?&9&%#J$%(,-, 56429, 
?#$"4#$#"&6; ,D8), N*& A-6&$9(& @#''&3,.(61

O .,%.12() $(" :%(#$&$5 012,' ( #">2A$0%() µ5 ?0%µ,$'.A) $7:() .,%.12(" 

#$(") &2?%0) $D2 ,20:$"<µ=2D2 >D%K2. E µ0<&-5 5-'.1,, 5 .,$,<D<G .,' $( 

('.(<020',.A '#$(%'.A .,%.12(" $(" :%(#$&$5 G $(" µ,#$(7 012,' 

,:(?0?0'<µ=2(' :,%&<(2$0) .'2?72(". C2,-7#0') (-'.(7 <(2'?'Kµ,$() =>("2 

#"#>0$1#0', 0:1#5), #5µ,2$'.A ,%'IµA SNPs µ0 $(2 .12?"2( 0µB&2'#5) 

.,%.12(" $(" :%(#$&$5 #0 ?'&B(%(") :-5I"#µ(7). 6$52 :,%(7#, 0%<,#1, 

?'0%0"2GI5.0 5 #"#>=$'#5 $D2 SNPs rs1447295, rs16901979 .,' rs6983267 

(>%Dµ(#Dµ,$'.G :0%'(>G 8q24), rs4430796 (>%Dµ(#Dµ,$'.G :0%'(>G 17q12) 

.,' rs1859962 (>%Dµ(#Dµ,$'.G :0%'(>G 17q24.3) µ0 $52 0µB&2'#5 $5) 

,#I=20',) #0 ?01<µ, :-5I"#µ(7 ,:A $5 +A%0', !--&?,. 3', $( #.(:A ,"$A, 

,:(µ(2KI5.0 (-'.A <(2'?'Dµ,$'.A DNA ,:A :0%'B0%'.A ,1µ, 157 ,#I02K2 µ0 

.,%.12( $(" :%(#$&$5 .,' 128 "<'K2 ,$AµD2.  E <02($7:5#5 $D2 SNPs 

:%,<µ,$(:('GI5.0 µ0 $5 µ=I(?( PCR-RFLPs .,' ,.(-(7I5#0 #$,$'#$'.G 

,2&-"#5 $D2 ,:($0-0#µ&$D2 µ0 $( #$,$'#$'.A :,.=$( SPSS. 67µBD2, µ0 $, 

,:($0-=#µ,$, :,%,$5%GI5.0 #"#>=$'#5 $(" <02($7:(" ;;  $(" SNP rs4430796 

µ0 $52  0µB&2'#5 $5) ,#I=20',) #$(2  :-5I"#µA $5) +. !--&?,) :(" 

µ0-0$GI5.0. !:':%A#I0$,, :,%,$5%GI5.0 #$,$'#$'.& #5µ,2$'.G ,"@5µ=25 

#">2A$5$, $D2  <02($7:D2 GT/GG $(" SNP rs6983267 #$(") ,#I0201) µ0 

.,$,<D<G ,:A $( <0D<%,B'.A ?',µ=%'#µ, $5) L,.0?(21,). E ,2&-"#5 

:0%'##A$0%D2 ?0'<µ&$D2 .%120$,' #.A:'µ5 <', :0%,'$=%D ":(#$G%'@5 $D2 

,:($0-0#µ&$D2. 

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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EVALUATION OF FIVE SNPs IN PROSTATE CANCER RISK IN A 

GREEK POPULATION

Vartholomaiou E. 1, Prattis I. 1, Makri S. 1, Pantzartzi C. 1, Krikonis K. 2, Drosopoulou 
E. 1, Moisidis K. 3, Ioannidis E. 3 & Scouras Z.G. 1

1 Department of Genetics, Development and Molecular Biology, School of Biology, 
Aristotle University of Thessaloniki, Thessaloniki, GR-54124,

 2 Department of Statistics and Operations Research, School of Mathematics, Aristotle 
University of Thessaloniki, Thessaloniki, GR-54124, 

3 Department of Urology, General Hospital of Thessaloniki Papageorgiou, GR-56429, 
Ring Road, Nea Efkarpia

Prostate cancer is the most common non-skin cancer among men in most 

western populations. Advancing age, race and family  history of prostate or 

breast cancer are the only  established risk factors. Recently, genome-wide 

association studies have identified variants in several chromosomal regions that 

are associated with high risk of prostate cancer in different populations. The aim 

of the present study was the investigation of the association of the SNPs 

rs1447295, rs16901979 and rs6983267 (chromosomal region 8q24), rs4430796 

(17q12) and rs6983267 (17q24.3) with prostate cancer risk in Northern Greece 

population. Whole genomic DNA was isolated from peripheral blood samples 

of 157 prostate cancer patients and 128 control subjects. SNP genotyping was 

performed by PCR-RFLPs and the results were statistically analyzed by SPSS. 

Our results suggest that the TT genotype of SNP rs4430796 is associated with 

prostate cancer emergence in the population studied. Additionally, a statistically 

significant increased frequency of genotypes GT/GG of SNP rs6983267 in 

patients with ancestry from the geographic region of Macedonia was observed. 

Additional research is needed, in order to further substantiate our findings. 
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/:F:@BIBJRAGA 4JGD@BNAKD@LH /:F:K!<FLH G<: 

!/D4:H!D:@: H!F:  !H<BG <AG /FBG<:<!JBK!HAG 

/!FDBNAG <BJ !RHD@BJ /:F@BJ IDKHLH @BFLH!D:G – 

>BI>AG @:D K:@!EBHD@LH <!K/LH 

;&4+ P%10)</.31, E3%$09D% B<#(%1, @+µ6(#% F-8µ-.#61,2

1H,$*&) E"&+#($"'1) 3"µ.:. O,$:.#"&)-=8351), C.<'&6731 21, 572 00 M&%6&D7), 
@#''&3,.(61 

2 >?@, <µ;µ& =",3,%(&), A$%&'/;$", L+2-,3,%(&), @ 134, 54124 @#''&3,.(61 
E-mail: vafeiadou@foreaskv.gr, bobori@bio.auth.gr

                                                     

H :,%,.(-(7I5#5 ,:($0-01 =2, ,:A $, #5µ,2$'.A$0%, 0%<,-01, &#.5#5) 

?',>01%'#5) .,' ,:(8-=:0' #$52 0:1$0"@5 $D2  0'?'.K2 #$A>D2  .,' 

µ,.%(:%AI0#µ, $(" <02'.(7 #.(:(7 .G%"@5) µ',) :0%'(>G) D) 

«:%(#$,$0"Aµ025». 6$( :-,1#'( ,"$A, ( R(%=,) *',>01%'#5) $(" !I2'.(7 

9&%.(" $D2  -'µ2K2 /(%K20',) – +A-85) .,' L,.0?(2'.K2 ;0µ:K2 "-(:('01 

=2, :%A<%,µµ, :,%,.(-(7I5#5) 8'($'.K2 .,' ,8'($'.K2 :,%,µ=$%D2 #$52 

:%(#$,$0"Aµ025 :0%'(>G ,%µ(?'A$5$&) $(", :(" ,:(#.(:01 #$5 #"--(<G 

:-5%(B(%'K2 .,' $52 &µ0#5 $%(B(?A$5#5 $5) 5-0.$%(2'.G) 8&#5) ?0?(µ=2D2 

$(" B(%=,, K#$0 2, 012,' ?"2,$G 5 ,@'(-A<5#5 0:1$0"@5) $D2 0'?'.K2 #$A>D2 

$5) ?',>01%'#5) .,' ( 0:,2,:%(#?'(%'#µA) .,'/G $%(:(:(15#5 $D2 µ=$%D2 

?',>01%'#5) A:($0 ,:,'$01$,'. !'?'.A$0%,, #0 A$' ,B(%& #$52  :,%,.(-(7I5#5 

$5) :('A$5$,) $D2  0:'B,20',.K2 "?&$D2 02$A) $5) :%(#$,$0"Aµ025) :0%'(>G) 

( R(%=,) ?'020%<01 µ52',10) µ0$%G#0') (%'#µ=2D2 B"#'.(>5µ'.K2 :,%,µ=$%D2 

$(" 20%(7 #0 29 I=#0') ?0'<µ,$(-5N'K2 :(" .,-7:$("2 $, #5µ,2$'.A$0%, 

%=µ,$, .,' $') :,%A>I'0) :0%'(>=) $D2 -'µ2K2 /(%K20',) .,' +A-85). !?K, 

:,%("#'&F(2$,' $, ,:($0-=#µ,$, :,%,.(-(7I5#5) <', $52 :0%1(?( 2009 - 

2010. O' $'µ=) pH .,' ?',-"µ=2(" (@"<A2(" (DO, mg/l) :(" .,$,<%&B5.,2 

."µ&2I5.,2 02$A) $D2 (%1D2 :(" :%($012(2$,' ,:A $52 O?5<1, 2006/44/!/ 

<', $5 ?',81D#5 $D2 .":%'2(0'?K2. ;'µ=) DO .(2$& G .,' .&$D ,:A $( 

.,$K$,$( A%'( $D2 5,0 mg/l .,$,<%&B5.,2 :0%'#$,#',.& #$( MG>'( :($,µA (5 

mg/l) .,' #$5 -1µ25 +A-85 #0 8&I() 6 m (3,8 mg/l). O' µ=#0) 0$G#'0) $'µ=) 

,<D<'µA$5$,) .,' $, ?7( =$5 :,%,.(-(7I5#5) ":0%=85#,2 $( A%'( $D2 1500 

µS/cm #$') 0.8(-=) $D2 %0µ&$D2 /,8,-,%1(" (2368 .,' 1511 µS/cm), 

L:(<?&2, (2232 .,' 1014 µS/cm) .,IK) .,' #$') ,.$=) C2&-5N5) (3006 .,' 

2727 µS/cm) .,' +,#'-("?1(" (2499 µS/cm) $5) -1µ25) /(%K20',). 

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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MONITORING OF PHYSICAL AND CHEMICAL PARAMETERS IN THE 

SURFACE WATERS OF THE NATIONAL PARK OF LAKES 

KORONEIA-VOLVI  AND  MACEDON!AN  TEMP"

Anthi Vafeiadou1, Eyagelia Karta1, Dimitra Bobori1,2

1Management Authority of Lakes Koronia-Volvi, S. Tsakali 21, 57200 Lagadas, 
Thessaloniki

2Aristotle University of Thessaloniki, School of Biology, Laboratory of Ichthyology, 
POBox 134, 54124 Thessaloniki, Greece

E-mails: vafeidou@foreaskv.gr, bobori@bio.auth.gr

Monitoring programs are considered important  tools for conservation 

management, aiming at the achievement of the specific objectives of 

conservation and the overall aim of declaring an area as 'protected'. In this 

context, the Management Authority  of lakes Koronia and Volvi implements a 

monitoring program of abiotic and biotic parameters in the protected area of the 

National Park. The resulted data of this monitoring program will contribute to 

the assessment of the current status of the protected elements, constituting a 

critical tool for further evaluation and/or revision of  the management measures 

already undertaken. With regard to the monitoring of the abiotic parameters, the 

Management Authority  carries out monthly  measurements of certain physical 

and chemical parameters of surface waters from 29 locations, covering the 

major streams and the littoral zone of the two lakes. Here, we present the results 

for the period 2009-2010. Dissolved oxygen (DO, mg/l) and pH values were 

within the limits proposed by Directive 2006/44/EC for the survival of cyprinid 

species. DO  values close or lower than the threshold  of 5.0 mg/l were 

recorded occasionally  at Richios river (5mg/l) and Lake Volvi (3.8 mg/l) at six 

meters depth. Mean annual conductivity values exceeded the proposed limit of 

1500  µS/cm at Kavalari (2368  and  1511  µS  /cm) and   Bogdanas   streams  

(2232  and  1014  µS/cm), as well as at Analipsi ( 3006  and  2727  µS  /

cm )  and Vasiloudi (2499 µS /cm) costs of Lake Koronia. 
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!4:FKBMA ED:NLFDG<D@LH !CDGLG!LH /FBGEDBFDGKBJ 

4JIBJ G! :FN:DBIBMD@BJG G@!I!<D@BJG /IARJGKBJG

P)*<(.3 ,., F0AA+&6 F., F.3#D*6 F., B.D9)%= N#.*, & >.B. F%&Q96=
<,µ*&) H-'",3,%(&) I:J. & >.2$:9,-, <µ;µ& =",3,%(&), A2."68 & O&9,D"'/$"&68 

?&.#9"'/;µ", >21.:., ?&.#9"'/1µ"89,31 157 84 >2;.&
*<µ;µ& ?31$,4,$"6;), <AL >2;.&), !D8) >%. C9-$(DJ.,) >"%73#J >//"6;)

E-mail: smanol@biol.uoa.gr; ckoilias@teiath.gr

;, #.0-0$'.& .,$&-(':, ,:($0-(72 #5µ,2$'.G :5<G :-5%(B(%'K2 <', $5 µ0-=$5 $5) 

,2I%K:'25) :('.'-(µ(%B1,). E >%5#'µA$5$, $D2  ,%>,'(-(<'.K2 #.0-0$K2 012,' 

'?',1$0%, #5µ,2$'.G #>0$'.& µ0 $52 :('.'-(µ(%B1, #0 =2, #"<.0.%'µ=2( :-5I"#µA .,' 

#0 µ', #0'%& I0µ&$D2  #$, (:(1, $( B7-( .,' 5 5-'.1, µ:(%01 2, 012,' :,%&<(2$0) µ0 

#5µ,2$'.G 0:'%%(G. O :%(#?'(%'#µA) $(" B7-(" #0 &<2D#$, #.0-0$'.& ":(-01µµ,$,, 

,:A 8'(-(<'.G &:(N5, ,:($0-01 =2, :%A8-5µ, :(" ,2$'µ0$D:1F("2 (' ,2I%D:(-A<(' #0 

(-A.-5%( $(2 .A#µ( .,' 012,' <02'.& µ', ?7#.(-5 ?',?'.,#1,. ;( :%A8-5µ, 

?5µ'("%<01$,' ,:A $52 ,2$1B,#5 µ0$,@7 $5) ?',.%'$G) $,@'2Aµ5#5) #7µBD2, µ0 $( 

<020$'.A B"-(.,I(%'#µA .,' $D2 #"20>K2 µ0$,8,$'.K2 #$,?1D2 $D2 B,'2($":'.D2 

B"-0$'.K2  >,%,.$G%D2. 60 ,"$G $52 0%<,#1, :,%("#'&F("µ0 $, ,:($0-=#µ,$, $5) 

0B,%µ(<G) ?',>D%'#$'.K2 0@'#K#0D2 :(" =>("2 :%(=-I0' ,:A $52 8'(µ0$%'.G ,2&-"#5 

$D2 $D2 #.0-0$K2 $5) #7<>%(25) #.0-0$'.G) #"--(<G) ,2,B(%&) (The Athens 

Collection) $(" ;(µ=, R"#'(-(<1,) UKD2 & C2I%K:(" (!/9C), #0 ,%>,'(-(<'.A 

#.0-0$'.A "-'.A. E 0B,%µ(<G $D2 0@'#K#0D2  ,:A $') µ0$%G#0') $(" &2D &.%(" (Charisi 

et al, 2011) #0 ,%>,'(-(<'.A "-'.A ,:A $') ,2,#.,B=) $(" :%(,#$0',.(7 #'?5%(?%Aµ(" 

#$52 C%>,1, /A%'2I( .,' $52 C<1, ;%'&?, VG8,), A:(" =>("µ0 µ0µ(2Dµ=20) $,B=) .,' 

?"2,$A$5$, :%(#?'(%'#µ(7 $(" B7-(" ,:A :70-( .,' .%,21(, µ,) 0:'$%=:0' 2, 

":(-(<1#("µ0 $( :(#(#$A #D#$(7 :%(#?'(%'#µ(7 ,:A $, (#$& $(" &2D &.%(". C:A 

$52 0B,%µ(<G $D2 0@'#K#0D2 $(" 8%,>'(21(" :%(.7:$0' :(#(#$A #D#$(7 :%(#?'(-

%'#µ(7 <', $52 C%>,1, /A%'2I( 84,20% .,' .,' $52 C<1, ;%'&?, VG8,), 82,35%. 3', 

$52 .0%.1?, $, ,:($0-=#µ,$, 012,' $, ,.A-("I,: C%>,', /A%'2I() 78,26 % .,' C<1, 

;%'&?, VG8,) µA-') 60,00%. ;=-() <', $52  D-=25 =>("µ0 C%>,1, /A%'2I() 86,67% .,' 

C<1, ;%'&?, VG8,) 70,60%. 6"2(-'.& <', $52 C%>,1, /A%'2I( $( :(#(#$A #D#$(7 

:%(#?'(%'#µ(7 BI&20' $( 90,00% <', $, &%%02, 02K $, I5-".& 012,' µA-') 64,30%. 

6$52 C<1, ;%'&?, VG8,) $, ,2$1#$('>, #"2(-'.& :(#(#$& 012,' 100,0% <', $, &%%02, 

.,' 60.00% <', $, IG-0,. ;, ,:($0-=#µ,$, ":(#$5%1F("2  A$' (' ?',>D%'#$'.=) 

0@'#K#0') $(" &2D &.%(" #7<>%(2(" 0--52'.(7 :-5I"#µ(7 µ:(%(72 2, 0B,%µ(#$(72, 

µ0 0:'B7-,@5 .,' #"µ:-5%Dµ,$'.&, #0 ,%>,'(-(<'.A #.0-0$'.A "-'.A ?12(2$,) ,%.0$& 

'.,2(:('5$'.& :(#(#$& #D#$(7 :%(#?'(%'#µ(7 $(" B7-(". 

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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APPLICATION OF THE DISCRIMINAT EQUATIONS FOR SEXING IN 

ARCHEOLOGICAL SKELETAL POPULATIONS

Vikatou E., Messini M., Mouriki M., Koilias Chr.*, & S.K. Manolis
Dept of Animal & Human Physiology, Faculty of Biology, National & Kapodistrian 

University of Athens, Panepistimiopolis 15784 Athens, Greece
*Dept of Informatics, Technological Institution of Athens, Ag. Spyridonos Str, 

GR 12210 Aegaleo Attica, Greece
E-mails: smanol@biol.uoa.gr ; ckoilias@teiath.gr

Skeletal remains are an important source of information when it comes to examining 

human diversity. Archeological skeletons can be particulary  usefull for studying the 

diversity of a specific population and also for cases where sex and age could be factors of 

great importance. Sex determination on non-identified skeletal remains, from a biological 

point of view, is a problem anthropologists all around the world have to deal with and is 

generally  considered a tedious procedure. This problem occurs due to contradiction 

between the distinctive assortment according to sexual determination and the continuous 

transitive stages of the phenotypical sexual characteristics. This current work presents the 

results of the usage of the discriminant equations, derived from the biometrical analysis 

of the skeletons of the Athens Collection of the department of Animal & Human 

Physiology  (NKUA), on archeological skeletal samples. The above descriminant 

equations, using the mea-surements of the arm bones (Charisi et  al, 2011), were applied 

on archeological sample found at  the excavations of the suburbal railway in Ancient 

Corinth and from Aghia Triada in Theves, where individual burials were surfaced and 

thus sex determination based on the pelvis and the cranium, so as to calculate the 

persentage of the correct sex determination according to the arm bones. The sex 

determination based on the humerus-derived equations have an accuracy of 84,20% for 

Ancient Corinth and 82,35% for Aghia Triada,Theves. The results for the radius-based 

equations are the following: Ancient Corinth 78,26% and Aghia Triada, Theves only 

60,00%. Finally, the results based on the ulna-derived equations are the following: 

Ancient Corinth 86,67% and Aghia Triada, Theves 70,60%. Overall, sex determination 

accuracy in Ancient Corinth reaches up  to 90,00% for males whereas for females it only 

64,30%. The corresponding total results for Aghia Triada, Theves are 100% accuracy for 

males and 60,00% for females. The data generated by the present investigation suggest 

that the descriminant equations of the arm bones of  the Modern Greek skeletal collection 

could be used with caution and in conjuction with other, in archaeological skeletal 

material giving satisfactory percentages of correct sex determination.
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!@4F:GA <AG :IE!YED@AG :4JEFBMBH:GAG 3:1 (ALDA3:1) 

G<: MCF-7 @J<<:F: :HRFL/DHBJ :E!HB@:F@DHLK:<BG 

GJHE!!<:D K! NAK!DB:HR!@<D@B<A<: GJHBE!JBK!HA 

:/B @:RJG<!FAK!HA @J<<:FD@A :JCAGA

P.39$%#D/.3 C0'#$D%-E0#A018&6*, B3H)#D/.3 F%$/%96&+*, F<&(H. M0./Q#%, 
E%&%$)'(D/6= C)Q#$).=-@6µ+(#).= *%) E%--< ;$9%I%#

<µ;µ& F,$"&6;) =",3,%(&) 6&" R#.#/"6;), E1µ,6$(/#", ?&.#9"'/;µ", @$761), 
>3#0&.D$,B9,31 68100 *T#(?72,µ5 #"20'#B(%&. # C--5-(<%,B1,: 

apappa@mbg.duth.gr

C:A $52 ('.(<=20', $D2  ,-?0Y?'.K2 ,B"?%(<(2,#K2 (ALDHs), $, µ=-5 

ALDH1A1, ALDH1B1, ALDH3A1 =>("2 02(>(:('5I01 #$5 .,%.'2(<=20#5 µ0 

":0%=.B%&#5 #0 ?'&B(%(") $7:(") .,%.12(", A:(" .,' =>0' ,2,B0%I01 A$' 

.,$=>("2 $( %A-( ?0'.$K2 .,%.'2'.K2 8-,#$'.K2  ."$$&%D2. L1, ,:A $') 

>,%,.$5%'#µ=20) '?'A$5$0) $D2 .,%.'2'.K2 8-,#$'.K2 ."$$&%D2 012,' .,' 5 

>5µ0'(,2I0.$'.A$5$,. E =.B%,#5 $D2  ,-?0Y?'.K2 ,B"?%(<(2,#K2 #0 

.,%.12(") =>0' #"#>0$'#$01 µ0 >5µ0'(,2I0.$'.A$5$, .,' :-0(2=.$5µ, 

0:'81D#5) 0:1#5), >D%1) AµD) ( %A-() $(") #$5 >5µ0'(,2I0.$'.A$5$, G #$5 

8-,#$'.A$5$, 2, 012,' :-G%D) ,:(#,B52'#µ=2(). 6$5 :,%(7#, 0%<,#1,, 

µ0-0$GI5.0 ( %A-() $5) ALDH3A1 #$5 >5µ0'(,2I0.$'.A$5$, $D2 MCF-7 

.7$$,%D2. *5µ'("%<G#,µ0 .7$$,%, MCF-7 $, (:(1, ":0%0.B%&F("2 $52 

ALDH3A1 .,' $, #"<.%12,µ0 µ0 MCF-7 .7$$,%,-µ&%$"%0). 67µBD2, µ0 $, 

,:($0-=#µ,$& µ,), 5 =.B%,#5 $5) ALDH3A1 :%(#?1?0' ,2$(>G #$( ."$$,%'.A 

#$%0) :(" :%(.,-01$,' ,:A ?'&B(%(") >5µ0'(I0%,:0"$'.(7) :,%&<(2$0) :(" 

>,%,.$5%1F(2$,' ,:A ?',B(%0$'.(7) µ5>,2'#µ(7) ?%&#5), A:D) 012,' $( 

.".-(BD#B,µ1?'(, 5 0$(:(#1?5, 5 ?(@(%("µ8'.125 .,' 5 5-B-("(("%,.1-5. O' 

:,%,$5%G#0') µ,) <', $52 >5µ0'(,2I0.$'.A$5$, $D2 ALDH3A1-MCF-7 

."$$&%D2 0:0.$&I5.,2 .,' µ0$& ,:A 0:1?%,#5 µ0 E2O2 .,' <-,.$'2(8(-1,, 

":(#$5%1F(2$,) =2,2 B,'2A$":( 0"%7$0%5) ,2$(>G). 9,%&--5-,, =>("µ0 

:,%,$5%G#0' .,I"#$0%5µ=25 ."$$,%'.G ,7@5#5 #$, ALDH3A1-MCF-7 

.7$$,%,, :(" :'I,2K) 2, #"2?=0$,' µ0 $%(:(:('5µ=25 ,:(:$D$'.G ,:&2$5#5. 

;, ,:($0-=#µ,$, ,"$G) $5) µ0-=$5) 02?0>(µ=2D) 2, BD$1#("2 $( %A-( $5) 

ALDH3A1 #$5 >5µ0'(,2I0.$'.A$5$,  .,%.'2'.K2 $7:D2 A:(" ":0%0.B%&F0$,'. 

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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EXPRESSION OF ALDEHYDE DEHYDROGENASE (ALDH3A1) IN 

MCF-7 HUMAN BREAST CANCER CELLS CONFERS 

CHEMORESISTANCE ASSOCIATED WITH CELL GROWTH DELAY

 Voulgaridou Georgia-Persephoni*, Kiziridou Magdalini*, Mantso Theodora, 
Panagiotidis Georgios-Dimitrios and Pappa Aglaia#. 

Department of Molecular Biology & Genetics, Democritus University of Thrace, 
Alexandroupolis 68100*Equal contribution# Correspondance: apappa@mbg.duth.gr

Among the family  of aldehyde dehydrogenases (ALDHs), ALDH1A1, 

ALDH1B1 and ALDH3A1 have been implicated in carcinogenesis as are found 

commonly over-expressed in various cancers where they are reported to serve 

as cancer stem cells markers. Cancer stem cells are known to be characterized 

by multi-drug resistance. Intriguingly, overexpression of ALDHs has been 

associated with cell survival advantage and is implicated in chemoresistance, 

however, their role in chemoresistance or cancer stemness is not fully 

understood. In the present study, the role of ALDH3A1 in chemoresistance was 

studied in MCF-7 human breast cancer cells. We established an MCF-7 cell line 

overexpressing ALDH3A1 and compared the response to stress induced by 

various agents between the ALDH3A1-expressing MCF-7 cells and the control 

MCF-7 cells (mock-tranfected cells demonstrating non-detectable activity  of 

ALDH3A1). Our results indicate that overexpression of ALDH3A1 provides 

resistance to stress induced by various chemotherapeutic agents that display 

different mode of action and are commonly  used in clinical practice, such as 

cyclophosphamide, etoposide, doxorubicin and 5-fluoruracil. Our observations 

on the resistance of ALDH3A1-expressing cells were further expanded in cell 

treatments with other cytotoxic agents such as H2O2 or gamma radiation 

supporting a multi-mode resistance phenotype of ALDH3A1-expressing cells. 

While we are currently investigating the mechanisms through which ALDH3A1 

confers protection against cytotoxic stress, ALDH3A1-expressing MCF-7 cells 

show a delayed cell growth compared to control cells which may be associated 

with altered apoptotic response. The outcome of this study  is expected to shed 

light in the role of ALDH3A1 in chemoresistance of various cancer types where 

ALDH3A1 is overepressed. 
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A !H!FMB/BDAGA <BJ PPARO/* :H:G<!II!D <AH @:FED:@A 

J/!F<FB4D: K!GL BC!DEB:H:MLMD@LH KAN:HDGKLH

,90340#D% C%9<(.3, ;&()$8&6 G<H.3
A$%&'/;$", H-'",3,%(&) I:J., <µ;µ& =",3,%(&), >$"'/,/*3#", ?&.#9"'/;µ", 

@#''&3,.(61) 54124 @#''&3,.(61, email: elefgala@bio.auth.gr

O' .,%?',<<0',.=) :,IG#0') µ0$,@7 $D2 (:(1D2 .,' 5 .,%?',.G ":0%$%(B1, 

>,%,.$5%1F(2$,' ,:A ,"@5µ=25 :,%,<D<G 0-07I0%D2 %'FK2  (@"<A2(" (ROS). 

9%A#B,$5 0%<,#1, µ,) .,IA%'#0 $52 ,2$'-":0%$%(B'.G ?%&#5 $(" PPAR8/ ?. 

6.(:A) $5) :,%(7#,) 0%<,#1,) G$,2  5 ,:(#,BG2'#5 $(" %A-(" $(" PPAR8/? 

#0 (@0'?(,2,<D<'.(7) µ5>,2'#µ(7) .,$& $52 .,%?',.G ":0%$%(B1,. L0 $5 

µ=I(?( $5) ."$$,%(µ0$%1,) %(G) ?',:'#$KI5.0 A$' ( :%(#?=$5) $(" PPAR8/? 

GW0742, ,2,#$=--0' $52 0:,<Aµ025 ,:A $52  B,'2"-0B%125 (M!) :,%,<D<G 

$D2 ROS. 6$5 #"2=>0', ?'0%0"2GI5.0 5 0:1?%,#5 $(" GW0742 #$( 

#5µ,$(?($'.A µ(2(:&$' $5) Ckt .,' #$52 (@0'?(,2,<D<'.G %7Iµ'#5 $5) M;!Z 

µ1,) BD#B,$&#5), 5 (:(1, %"Iµ1F0' ,%25$'.& $( #5µ,$(?($'.A µ(2(:&$' $5) 

Ckt. 6$, .7$$,%, :(" 0.$=I5.,2  #0 M! :,%,$5%GI5.0 ,"@5µ=25 (@01?D#5 $5) 

M;!Z, <0<(2A) $( (:(1( (?5<01 #$52 ,:020%<(:(15#5 $5). C2$1I0$, :,%("#1, 

$(" :%(#?=$5, $, 0:1:0?, $5) (@0'?Dµ=25) µ(%BG) $5) M;!Z µ0'KI5.,2  µ0 

0:,.A-("I5 ,2,#$(-G $(" µ(2(:,$'(7 $5) Ckt. !:':-=(2, :%(#?'(%1#$5.0 5 

0:,<D<G $5) UCP3, 02A) <(2'?1(" #$A>(" $(" PPAR8/? :(" #"µµ0$=>0' #$52 

,:(#7F0"@5 $5) µ'$(>(2?%',.G) ,2,:20"#$'.G) ,-"#1?,), µ0'K2(2$,) $52 

:,%,<D<G $D2 ROS. /,$& $52 $,"$A>%(25 >(%5<5#5 $(" GW0742 µ0 $52 M!,  

:,%,$5%GI5.0 ,"@5µ=25 =.B%,#5 $5) UCP3 #0 #>=#5 µ0 $, >,µ5-& 0:1:0?, 

:(" :,%,$5%GI5.,2 .,$& $52 =.I0#5 #0 M!. 6"µ:0%,#µ,$'.&, =2,) ,:A $(") 

:%(#$,$0"$'.(7) µ5>,2'#µ(7) µ0 $(") (:(1(") ?',µ0#(-,801$,' 5 ,2$'-

":0%$%(B'.G ?%&#5 $(" PPAR8/? 012,' 5 ,2,#$(-G $5) :,%,<D<G) ROS.

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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PPARO/* ACTIVATION INHIBITS CARDIAC HYPERTROPHY 

THROUGH REDOX MECHANISMS

Eleftheria Galatou, Antigone Lazou
Laboratory of Animal Physiology, School of Biology, Aristotle University of 

Thessaloniki 54124 Thessaloniki, e-mail: elefgala@bio.auth.gr

Cardiovascular diseases including cardiac hypertrophy are characterized by 

increased production of reactive oxygen species (ROS). In a recent study  we 

determined the anti-hypertrophic role of PPAR8/ ?. The purpose of this study 

was to clarify the role of PPAR8/ ? in redox mechanisms in cardiac 

hypertrophy. Phenylephrine (PE)- induced ROS production was inhibited  by 

the PPAR8/ ? ligand GW0742 as shown by flow cytometry. Then was 

investigated the effect of GW0742 on the Akt signaling pathway and PTEN 

redox regulation, a phosphatase that  negatively regulates the Akt signaling 

pathway. We found increased oxidation of PTEN which leads to its inactivation, 

in cardiomyocytes exposed to PE. In the opposite, the levels of the oxidized 

form of PTEN were reduced in the presence of the ligand, with subsequent 

inhibition of Akt pathway. Furthermore, we determined UCP3 induction, a 

PPAR8/? target gene which is involved in uncoupling of the mitochondrial 

respiratory chain, reducing ROS production. In the presence of GW0742 and 

PE, UCP3 expression was  increased compared with the low levels observed 

during cell exposure to PE. In conclusion, one of the protective mechanisms 

through which the PPAR8/? anti-hypertrophic role is mediated, is the inhibition 

of ROS production.
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GJM@FDGA <AG GJHR!GAG <AG @BDHB<A<:G TLH 

K!GB/:F:ID:@LH :KKLH G<AH BFM:HD@: FJ/:GK!HA 

/!FDBNA <LH :IJ@LH @D<FBJG (R!FK:D@BG @BI/BG), 

K!<:CJ 1976 @:D 2003

C0#8-.39.= ;&(Q&).=, F%OD/6= F)7<96=, BD(A.= F)9()</6=->-3#D/'&, 
N#)A(./.59.3 F%$/%96&+ *%) B.5*.3#%= ;4%&<A).=

<,µ*&) IJ,3,%(&), <µ;µ& =",3,%(&), >$"'/,/*3#", ?&.#9"'/;µ", @#''&3,.(61), 541 
24, @#''&3,.(61, A337D&

6$A>() $5) :,%(7#,) 0%<,#1,) 012,' 5 µ0-=$5 $5) 0:1?%,#5) $5) 

#"20>'FAµ025) %7:,2#5) $(" V0%µ,4.(7 /A-:(" #$5 #72I0#5 $5) .('2A$5$,) 

$D2 µ0#(:,%,-',.K2  &µµD2. 3', $( #.(:A ,"$A, $(2 T(7-'( $(" 1976 .,' $(2 

T(7-'( $(" 2003, 0-GBI5#,2 ?':-& ?01<µ,$, :,21?,) #0 (.$K I=#0') .,$& 

µG.() µ',) ?',$(µG) :(" 0.$0120$,' ,:A $52  ,2K$0%5 =D) .,' $52 .,$K$0%5 

µ0#(:,%,-',.G FK25, #$52  :,%,-1, $D2  C-".K2 /1$%(") 9'0%1,). 60 .&I0 

?0'<µ,$(-5:$'.G I=#5 #"--=>I5.,2 ?01<µ,$, 'FGµ,$() µ0 :"%G2(-

?0'<µ,$(-G:$5 0:'B&20',) 50 cm2, #0 ?',#$Gµ,$, $D2  2 cm µ=>%' $( 8&I() $D2 

30 cm. 

E ,2&-"#5 $5) #72I0#5) $5) µ,.%(:,21?,) =?0'@0 A$' $( 1976, #$52 

:0%'(>G ":G%>0 5 >,%,.$5%'#$'.G .('2A$5$, $D2 Donacilla cornea - Ophelia 

bicornis, #$52 (:(1, $, 01?5 Eurydice affinis, Scolelepis squamata, Saccocirrus 

papillocercus, .,' Pisione remota 0µB&2'F,2 #>0$'.& "N5-=) ,BI(210). 

C2$1I0$,, $( 2003 5 .('2A$5$, ,"$G 0µB,21#$5.0 ,:(?'(%<,2Dµ=25, µ0 $, 01?5 

O. bicornis .,' P. remota 2, ,:("#'&F("2 .,' µ0 $') ,BI(210) $D2 D. cornea, E. 

affinis, S. squamata .,' S. papillocercus 2, 012,' #>0?A2  µ', $&@5 µ0<=I(") 

>,µ5-A$0%0) #0 #>=#5 µ0 $( 1976. 9,%&--5-,, .,' #$5 #72I0#5 $5) 

µ0'(:,21?,) :,%("#'&#$5.,2  #5µ,2$'.=) µ0$,8(-=) $5) ,BI(21,)· $( 1976 

."%1,%>5 (µ&?, G$,2 $, Nematoda (72%), 02K $( 2003 $, Oligochaeta (65%). 

O' ,--,<=) #$52 :('.'-A$5$, .,' $52 ,BI(21, $D2 0'?K2 $5) .('2A$5$,) 

.,IK) .,' (' µ0$,8(-=) #$52  (%'FA2$', .,' .,$,.A%"B5 .,$,2(µG $D2 0'?K2 

?12(2$,' .,' #"F5$(72$,' #0 #>=#5 µ0 $5 #"20>'FAµ025 %7:,2#5 #$(2 

V0%µ,4.A /A-:(.

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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COMPARISON OF THE COMPOSITION OF THE SANDY 

MIDLITTORAL COMMUNITY IN THE ORGANICALLY POLLUTED 

AREA OF ALYKES KITROUS (THERMAIKOS GULF), BETWEEN 

1976 AND 2003

Geropoulos Antonios, Mavidis Michalis, Kitsos Miltiadis-Spryridon, Christodoulou 
Magdalini and Koukouras Athanasios

Department of Zoology, School of Biology, Aristoteleio University of 

Thessaloniki, 541 24, Thessaloniki, Greece

This study aims to describe the effects of the ongoing pollution of 

Thermaikos Gulf on the composition of the community of the sandy midlittoral 

substratum. For this reason, in July 1976 and July  2003, double faunal samples 

were taken at eight  positions along one transect extended from the upper to the 

lower midlittoral zone at  Alykes Kitrous beach, Pieria. At each sampling 

position, the sediment was collected with a 50 cm2 core sampler, placed down 

to 30 cm depth at 2 cm intervals.

The analysis of the faunal composition revealed that in 1976, the 

characteristic community  of Donacilla cornea and Ophelia bicornis was present 

in the area, with Eurydice affinis, Scolelepis squamata, Saccocirrus 

papillocerus, and Pisione remota having relatively high abundances. On the 

contrary, in 2003 this community  appeared disorganized with O. bicornis and P. 

remota absent from the community and the abundances of D. cornea, E. affinis, 

S. squamata and S. papillocerus being approximately one order of magnitude 

lower in relation to 1976. Furthermore, the meiofaunal composition was altered; 

in 1976 the dominant taxon was Nematoda (72%), while in 2003 it was 

Oligochaeta (65%). 

The changes in the diversity  and abundance of the community species, as 

well as the alterations in the spatial distribution of the species, are given and 

discussed in relation to the ongoing pollution in Thermaikos Gulf.
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<:J<B/BDAGA M!HLH @LHB4BFLH K! KD: :/IA :H<DEF:GA 

PCR

C0'#$.98-.39.= C., @#.5H%= ;.
A$%&'/;$", C-'/1µ&/"6;) =,/&."6;) 6&" H-/,%#J%$&4(&), <,µ*&) =,/&."6;), <µ;µ& 
=",3,%(&), <.@. 104, >$"'/,/*3#", ?&.#9"'/;µ", @#''&3,.(61), 54124, @#'/.(61         

e-mail: ggeorgol@bio.auth.gr, drouzas@bio.auth.gr 

L', ,:-G .,' ('.(2(µ'.G µ=I(?() 5  (:(1, I, 0:'$%=:0' $5 ?'&.%'#5 µ0$,@7 

$D2 <02K2  ?,#'.K2 0'?K2  012,' '?',1$0%, >%G#'µ5 <', :(--=) 0B,%µ(<=). 60 

,"$G $52 0%<,#1, :,%("#'&F0$,' =2,) ,:-A) µ(%',.A) ?01.$5) :(" ,B(%& #$52  

0B,%µ(<G µ',) µA2( ,2$1?%,#5) PCR (A-"#'?D$G A2$1?%,#5 $5) 

9(-"µ0%&#5)). 6"<.0.%'µ=2,, #"--=>I5.,2 42 B"$'.& ?01<µ,$, ,:A ,"$(B"01) 

:-5I"#µ(7), $, (:(1, ,2G.("2 #0 :=2$0 ?',B(%0$'.& <=25 .D2(BA%D2: Pinus, 

Picea, Abies, Taxus .,' Cupressus. O-'.A DNA ,:(µ(2KI5.0 ,:A .&I0 ?01<µ, 

.,' 02'#>7I5.0 $( $µGµ, $(" >-D%(:-,#$'.(7 DNA  µ0$,@7 $D2  <(2'?1D2 $(" 

tRNA $5) +,-125) .,' ,"$(7 $5) T#$'?125) (trnV-trnH). ;( :%(4A2 $5) 

021#>"#5) 5-0.$%(B(%GI5.0 #0 :5.$G ,<,%AF5) .,' 8%=I5.0 2, =>0' 

?',B(%0$'.A µG.() #0 .&I0 <=2() :(" 0@0$&#$5.0. O :(-"µ(%B'#µA) ,"$A) 

G$,2 #$,I0%A) #0 A-, $, ?01<µ,$, :(" ,2,-7I5.,2 ,:A .&I0 <=2() (6-10 

?01<µ,$,). C"$A) ( ,:-A) µ(%',.A) ?01.$5) µ:(%01 2, >%5#'µ(:('5I01 #$52 

$,"$(:(15#5 $D2 :,%,:&2D <02K2 .D2(BA%D2, '?',1$0%, #0 :0%':$K#0') A:(" 

$, µ(%B(-(<'.& ?',<2D#$'.& >,%,.$5%'#$'.& $(") ?02 012,' ?',I=#'µ, (:.>. 

@"-01,, =:':-,).

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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IDENTIFICATION OF CONIFERS’ GENERA BY APPLYING A SIMPLE 

POLYMERASE CHAIN REACTION

 Georgolopoulos G,. Drouzas A.
Phytosystematics Laboratory, Botany department, School of Biology, P.O. Box: 104, 

Aristotle University of Thessaloniki, 54124, Thessaloniki, Greece
e-mail: ggeorgol@bio.auth.gr, drouzas@bio.auth.gr

A simple and low-cost method that can identify  the various forest genera is very 

useful for many  applications. In this work we present a simple molecular 

marker which employs just one Polymerase Chain Reaction (PCR). Forty-two 

plant samples were collected from native populations belonging to five different 

conifer genera: Pinus, Picea, Abies, Taxus and Cupressus. Total genomic DNA 

was isolated from each sample and the cpDNA region between the Valine 

tRNA and Histidine tRNA was amplified (trnV-trnH). The amplification product 

was visualized  on agarose gel and had different length for each examined 

genus. This polymorphism was stable for all the analyzed samples from each 

genus (6-10 samples). This simple molecular marker may be used for the 

identification of the above conifers’ genera, particularly in cases where 

morphological diagnostic features are not available (e.g. timber, furniture).
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!/DEF:GA <AG RAF!JGAG G<AH :/BEBGA :H<DRAF!J<D@LH 

KAN:HDGKLH G<DG G:JF!G

C)%&&%*.-.59.3 ,1., Y6#.$)%&&.-.59.3 E1., >%$Q&%= B1., E%1D96= E.2 *%) ,.@. 
P%9%*.=1

1 <,µ*&) H-'",3,%(&) I:J. 6&" >.2$:9,-, 2 <,µ*&) IJ,3,%(&) 6&" @&37''"&) =",3,%(&), 
<µ;µ& =",3,%(&), A2."68 6&" O&9,D"'/$"&68 ?&.#9"'/;µ", >2;.&), ?&.#9"'/1µ",B9,31, 

L3(''"&, 157-84, >2;.&

E ,"$($(µ1, $5) ("%&) 012,' =2,) ,µ"2$'.A) µ5>,2'#µA) :(" >%5#'µ(:('01$,' 

0"%7$,$, #$') #,7%0). ;µGµ, $5) ("%&) ,:(.A:$0$,' A$,2 $( FK( ?0>$01 

0:1I0#5 .,' #$5 #"2=>0', .'201$,' K#$0 2, :%(#0-.7#0' $52  :%(#(>G $(" 
I5%0"$G .,' 5 #,7%, 2, ,:(?%&#0'. 9(--=) :,%&µ0$%(' $(" µ5>,2'#µ(7 =>("2 

µ0-0$5I01 (:.>. ,2,$(µ1,, µ(%B(-(<1, µ"K2, B"#'(-(<1, µ0$,8(-'#µ(7) ,--& 
#5µ,2$'.(1 >,%,.$G%0) $5) .125#5) :,%,µ=2("2 ,#,B01). E ?'&%.0', .125#5) 

?02 :('.1-0' #0 #"<<02G 01?5, $, >,%,.$5%'#$'.& AµD) $5) .125#5) ?',B=%("2. 

J$#' .&:(', 01?5 :,%("#'&F("2 =2$(20) #"#:&#0') (:(" µ:(%01 2, 
:0%'-,µ8&2("2  µ'.%& &-µ,$,) .,' µ0<&-5 µ0$,.125#5 :&2D #0 0:1:0?0) 

0:'B&20'0). 9,%,?(#',.& $, :(#(#$& ,"$($(µ1,) I0D%(72$,' D) ?01.$5) $5) 
I5%0"$'.G) :10#5). 6$52 :,%(7#, µ0-=$5 I0-G#,µ0 2, 02$(:1#("µ0 $5 #>=#5 

µ0$,@7 IG%0"#5) .,' >,%,.$5%'#$'.K2  $52 .125#5) .,' 2, ?',-0".&2("µ0 $5 

B7#5 ,"$G) $5) #>=#5). W:(I=#,µ0 A$' A#( :'( "N5-G 012,' 5 IG%0"#5, $A#( 
:'( =2$(2, I, .'201$,' 5 ("%& .,' $A#( :'( :(-7 I, µ0$,.'201$,' $( $µGµ, $5) 

("%&) K#$0 2, ?',#:& ,:($0-0#µ,$'.A$0%, $52 :%(#(>G $D2 I5%0"$K2.
 !%<,#$G.,µ0 µ0 $%', 01?5 :(" :%(=%>(2$,' ,:A $=##0%') :-5I"#µ(7) 

µ0 ?',.%'$& 0:1:0?, IG%0"#5): $52 :0-(:(220#',.G <("#$=%, (Podarcis 

peloponnesiacus – 6$"µB,-1,, "N5-G IG%0"#5), $( #'-'8(7$' (P. erhardii – 
25#1?0) *,#.,-'A .,' /(:%'& #$') L'.%=) /".-&?0) – G:', IG%0"#5) .,' $5 

#,7%, $5) 6.7%(" (P. gaigeae – 6.7%(), >,µ5-G IG%0"#5 .,' 25#1?, *',8,$=), 
0-&>'#$5 IG%0"#5). ;, ,:($0-=#µ,$, ?'.,1D#,2 $52 ":AI0#5 0%<,#1,). 60 

.&I0 :0%1:$D#5 (>%(2'.& ?',#$Gµ,$, .,' >,%,.$G%0) .125#5)) 5 

:0-(:(225#',.G <("#$=%, 0µB&2'#0 $52 :'( =2$(25 .'25$'.A$5$, µ0 
:(-"&%'Iµ0) #":&#0'), ,2,:5?G#0') :(" =B$,2,2  $, $%', 0.,$(#$& .,' 

µ0<&-5) =.$,#5) .125#5 :(" ":0%=8,'20 $( µ=$%(. O' ("%=) ,:A $( #'-'8(7$' 
:,%("#1,F,2 #,BK) :'( µ0'Dµ=25 .'25$'.A$5$, >D%1) &-µ,$, 02K ,µBA$0%(' 

(' :-5I"#µ(1 $5) #,7%,) $5) 6.7%(" 01>,2 :(-7 >,µ5-G .'25$'.A$5$, .,' 

:0%'(%'#µ=25 =.$,#5 .125#5). R,120$,' A$' 5 =2$,#5 $5) IG%0"#5) 020%<(:('01 
I0$'.& $52 .'25$'.A$5$, $5) ("%&) µ0$& $52  ,"$($(µ1, D) ,:($=-0#µ, 

:%(#,%µ(<G) #0 :0%'8&--(2$, "N5-(7 .'2?72(". 
P 9&$,B'& µ#3*/1 +$1µ&/,D,/;216# µ#$"67 &98 /& A$#-.1/"67 ?$,%$7µµ&/& 2010 /,- 
LD$Bµ&/,) M7/'1
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PREDATION IMPACT ON THE PERFORMANCE OF 

ANTIPREDATORY MECHANISMS IN LIZARDS

Giannakopoulou E1., Xirogiannopoulou P1., Sagonas K1., Pafilis P2. and E.D. 
Valakos1

1 Section of Animal and Human Physiology, ,2 Section of Zoology and Marine Biology, Dept. of 
Biology, National and Kapodistrian University of Athens, Panepistimioupolis, Ilissia 157-84, 

Athens

Caudal autotomy is an important  defensive mechanism in many animal taxa, 

and is also widely used among lizards. The late shed voluntarily part of their 

tail, in response to a predator’s attack, that is afterwards thrashing so as to 
distract predator and permit lizard to escape. Though many  aspects of tail loss 

have been studied in detail (e.g. anatomy, muscle morphology, metabolism 
physiology), significant features of post autotomy movement have been largely 

neglected. It is well established that the duration of this movement remains 

invariable within phylogentically related species. However, field and lab 
observations suggest the existence of differences in particular movement traits. 

Thus, some species show intense contractions (including acrobatic flips) and 
long distance translocation on flat surfaces. Tail shedding percentages are 

traditionaly interpreted as an index of predation pressure. In this study we tried 

to detect whether there is a relation between predation and post  autotomy 
movement traits and, if this is the case, to clarify  the nature of this relationship. 

We presumed that the higher predation pressure is, the more vigorous would be 
tail motion (more contractions) and also longer distance would be covered by 

shed tail in order to distract predator. We worked with three species deriving 

from four different populations experiencing varying predation regimes: 
Pel(ponnese Wall lizard (Podarcis peloponnesiacus - Lake Stymfalia, high 

predation), Erhard’s Wall lizard (P. erhardii - Daskalio and Kopries islets 
belonging to the Small Cyclades subgroup, mild predation) and Skyros Wall 

Lizard (P. gaigeae - Skyros Island, low predation, and Diavates islet, minimal 

predation). 
Results offered strong support to our working hypothesis. In every case 

(time intervals and movement features) Peloponnese Wall Lizard show higher 
motility with numerous contractions, flips ut to three cm height  and long 

distance translocation that exceeded one meter. Skyros Wall Lizard and Erhard’s 

Wall Lizard tails were characterized by considerably  lower overall motility with 
no flips and diminished movement translocation. It seems that predation 

pressure triggers post autotomy movement motility as an adaptation to higher 
risk environments. 
This study was partially funded by the Research Projects 2010 of Latsis Foundation
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KBF4BIBMD@A /BD@DIB<A<: <LH 4JIILH G<B M!HBG 

EPIPACTIS G<AH !II:E:

C)%&&%*.5 N., LA)1(A+= >., B%#%$)%&&%*D/.3 P. *%) LA)#)-D/6= I.
<,µ*&) =,/&."6;), <µ;µ& =",3,%(&),  >$"'/,/*3#", ?&.#9"'/;µ", @#''&3,.(61), 541 24 

@#''&3,.(61

;( <=2() Epipactis ,2G.0' #$52 ('.(<=20', Orchidaceae .,' ,:,2$&$,' #0 

07.%,$0) ., ":($%(:'.=) :0%'(>=) $5) !"%K:5), $5) C#1,) .,' $5) CB%'.G), 

02K =2, 01?() 0<.-'µ,$1#$5.0 #$52 Cµ0%'.G. ;, 01?5 $(" <=2(") 

>,%,.$5%1F(2$,' ,:A µ0<&-5 :('.'-A$5$, #$( µ=<0I() .,' #$5 µ(%BG $D2 

B7--D2. E 0%<,#1, ,:(#.(:01 #$5 µ0-=$5 $5) µ(%B(-(<'.G) :('.'-A$5$,) $D2 

B7--D2 #$( <=2() ,"$A #$52 !--&?, .,' #$5 ?'0%0725#5 $5) ?"2,$A$5$,) 

?'&.%'#5) ($,@'2Aµ5#5)) 0'?K2 .,' (µ&?D2 µ0 8&#5 $, µ(%B(-(<'.& 

>,%,.$5%'#$'.& $D2 B7--D2. 6"2(-'.&, 463 B7--, #"--=>I5.,2 ,:A B"#'.(7) 

:-5I"#µ(7) 15 0'?K2, :(" ,2G.("2 #$, E. atrorubens group, E. helleborine 

group, E. greuteri group, E. phyllanthes group .,' E. purpurata group. ;, 

B7--, #,%KI5.,2  5-0.$%(2'.& .,' #$') N5B',.=) $(") 0'.A20) =<'20 µ=$%5#5 

$(" µG.("), $(" :-&$("), $5) :0%'µ=$%(" .,' $5) 0:'B&20',) $D2 B7--D2, 02K 

.,$A:'2 ":(-(<1#$5.,2  5 .".-'.A$5$, .,' ( ?01.$5) B7--(" (leaf index). ;, 

µ(%B(µ0$%'.& ?0?(µ=2, $D2 B7--D2 ,2,-7I5.,2 µ0 $5 µ=I(?( $D2 ."%1,%>D2 

#"2'#$D#K2  (PCA), 02K µ0 $5 8(GI0', ?=2$%D2 $,@'2Aµ5#5), ?'0%0"2GI5.0 5 

'.,2A$5$, ?'&.%'#5) $D2 0'?K2 .,' $D2 (µ&?D2 8&#0' $D2 µ(%B(-(<'.K2 

>,%,.$5%'#$'.K2 $D2 B7--D2.  6$52 ,2&-"#5 $D2 ."%1,%>D2 #"2'#$D#K2, ( 

:%K$() &@(2,) #"#>0$1F0$,' µ0 >,%,.$5%'#$'.& :(" ,B(%(72 #$( µ=<0I() $D2 

B7--D2, 02K ( ?07$0%() &@(2,) #"#>0$1F0$,' µ0 >,%,.$5%'#$'.& :(" ,B(%(72 

#$5 µ(%BG $D2 B7--D2. ;, ?=2$%, $,@'2Aµ5#5) 01>,2 ?',B(%0$'.A :(#(#$A 

(%IG) $,@'2Aµ5#5) µ0$,@7 $D2 0'?K2 .,' $D2 (µ&?D2. 3', $, 01?5 $( :(#(#$A 

(%IG) $,@'2Aµ5#5) 8%=I5.0 >,µ5-A 0.$A) ,:A $, E. atrorubens .,' E. 

helleborine. S#( ,B(%& #$') (µ&?0), #>0$'.& "N5-A :(#(#$A (%IG) 

$,@'2Aµ5#5) 8%=I5.0 <', $, E. atrorubens group, E. helleborine group .,'  E. 

greuteri group.
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LEAF MORPHOLOGICAL VARIATION IN THE GENUS EPIPACTIS IN 

GREECE

Giannakou Ch., Tsiftsis S., Karagiannakidou V. and Tsiripidis ?.
Department of Botany, School of Biology, Aristotle University of Thessaloniki, 541 24 

Thessaloniki

The genus Epipactis belongs to the Orchidaceae family and is distributed at 

temperate and subtropical regions of Europe, Asia and Africa, while one species 

has been naturalized in America. The species of the genus are characterized by a 

high variation of leaves’ size and shape.  The present work aims at the 

investigation of the morphological variation of leaves in the Epipactis genus in 

Greece and the exploration of the capability  to discriminate species and groups 

within this genus on the basis of leaves’ morphological traits.  In total, 463 

leaves were collected from wild populations of 15 species, belonging to E. 

atrorubens group, E. helleborine group, E. greuteri group, E. phyllanthes group 

and E. purpurata group.  The leaves were scanned and their length, width, 

perimeter and area were measured on their digital images, while their roundness 

and leaf index were furthermore, calculated.  The morphometric data were 

analyzed with the method of principal component analysis (PCA). In addition, 

data were analyzed using classification trees, to test the capability of species 

and groups taxonomic classification on the basis of leaves’ morphological traits. 

PCA first  axis was correlated to the traits representing leaf size, while the 

second axis was correlated to those ones concerning leaf shape. The 

classification trees resulted in different percentages of correct classification 

among species and groups. The percentage of correct classification for species 

was rather low, except for E. atrorubens and E. helleborine. A relatively  high 

percentage of correct classification was found for E. atrorubens group, E. 

helleborine group and E. greuteri group.
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!/:MLMA STRESS G! DG<BJG <LH KJEDLH MYTILUS 

GALLOPROVINCIALIS (LMK.), K!<: :/B !@R!GA <BJG G! 

/BIJ@J@ID@BJG :FLK:<D@BJG JEFBMBH:HRF:@!G

C)%&&%-<= F<#).=1 *%) >(21%&.= J(%I9)<&6=1

1 <,µ*&) =",3,%(&) I:J., <µ;µ& =",3,%(&), C+,3; @#/"6:. A9"'/1µ:., ?&.#9"'/;µ", 
?&/$:., 26500, ?7/$&

E #"<.0.%'µ=25 µ0-=$5 ?'0%0"2& $52 '.,2A$5$, (%'#µ=2D2  :(-".".-'.K2 

,%Dµ,$'.K2 "?%(<(2,2I%&.D2 (PAHs), A:D) $( B,'2,2I%=2'( (PH) .,' $( 

,2I%,.=2'( (AN), 2, 0:&<("2 #"2IG.0) .,$,:A25#5) (stress syndrome) #0 

'#$(7), A:D) $, 8%&<>', $(" µ"?'(7 Mytilus galloprovincialis. 67µBD2, µ0 $, 

,:($0-=#µ,$, $5) :,%(7#,) µ0-=$5), &$(µ, :(" 0.$=I5.,2  <', 7 5µ=%0) #0 

PH .,'/G AN ($0-'.G) #"<.=2$%D#5) 0,1 mg/L #0 .&I0 :0%1:$D#5) ,--& .,' 

#0 µ1<µ, $D2 :,%,:&2D (%<,2'.K2 %7:D2 ($0-'.G) #"<.=2$%D#5) 0,2 mg/L) 

:,%("#1,#,2 ,"@5µ=20) #">2A$5$0) 0µB&2'#5) :"%52'.K2 ,2Dµ,-'K2, A:D) 5 

0µB&2'#5 µ'.%(:"%G2D2 (LZ), .,IK) .,' 0:,<D<G 20"%(-(<'.K2 

?',$,%,>K2, A:D) :%(.7:$0' ,:A $5 µ=$%5#5 $5) ?%,#$'.A$5$,) $5) 

,.0$"->(-'20#$0%&#5) (AChE). !:':-=(2, $, ,"@5µ=2, 0:1:0?, $5) µ,-(2'.G) 

?',-?0Y?5) (MDA) #$, 8%&<>', $D2 0.$'I=µ02D2 ,$AµD2, .,IK) .,' 5 µ01D#5 

$(" >%A2(" 0:'81D#5) $D2  ,$AµD2 (LT50) .,$& $52 =.I0#G $(") #$(2 ,=%, 

(?',?'.,#1, Stress on Stress), ,:($0-(72 #5µ,2$'.G =2?0'@5 0:,<D<G) 

B,'2(µ=2D2  (@0'?D$'.G) .,$,:A25#5) (oxidative stress), <0<(2A) :(" µ:(%01 

2, #"#>0$'#$01 µ0 $52 0:,<D<G ?',$,%,>K2 #0 ?'&B(%, 0:1:0?, (%<&2D#5) 

$(" (%<,2'#µ(7.
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STRESS INDUCED IN TISSUES OF MUSSEL MYTILUS 

GALLOPROVINCIALIS (LMK.), AFTER EXPOSURE TO PAHs

Giannapas Marios1 and Stefanos Dailianis1

1 Section of Animal Biology, Department of Biology, Faculty of Sciences, University of 
Patras, 26 500, Greece

This study investigates the ability of certain polycyclic aromatic hydrocarbons 

(PAHs), such as phenanthrene (PH) and anthracene (AN), to induce stress 

conditions (stress syndrome) in tissues (e.g. gills) of mussel Mytilus 

galloprovincialis. According to the results of this study, mussels exposed for 7 

days to PH and/or AN (at a final concentration of 0,1mg/L in each case) as well 

as to a mixture of these organic pollutants (at  a final concentration of 0,2 mg/L) 

showed increased frequencies of nuclear abnormalities, such as the presence of 

micronuclei (MN), and induction of neurological disorders, as shown by 

measuring the activity of acetylcholinesterase (AChE). Furthermore, increased 

levels of MDA in the gills of exposed individuals, and the reduction of the lethal 

time (LT50) of challenge mussels superimposed in air (Stress on Stress 

technique), merely  reflect PAHs-induced oxidative effects on tissues of 

challenge mussels, thus leading to the enhancement of toxic effects to different 

levels of organism function.
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K!I!<!G :FND@LH G<:EDLH EAKDBJFMD:G :KJIB!DELH 

DHDEDLH :/B !H: !C:/!/<DEDB-:H:IBMB <AG :HRFL/DHAG 

@:IGD<BHDHAG (hCT)

C)%&&29.3, E. B., G0.&(+= ;., ")*.&.µD/.3, P.;. *%) N%µ8/#%*%=, >.?.
<,µ*&) =",3,%(&) O-//7$,- 6&" =",4-'"6;), <µ;µ& =",3,%(&), ?&.#9"'/;µ", >21.:., 

>2;.& 157 01

E .,-#'$(2125 012,' µ', :(-":0:$'?'.G (%µA25 :(" ,:($0-01$,' ,:A 32 

,µ'2(@'.& .,$&-(':,.  6$(2 &2I%D:( 0..%120$,' ,:A $, :,%,-0:'I5-',.& 

.7$$,%, (C-.7$$,%,) $(" I"%0(0'?(7) ,?=2, .,' #0 &--, (#"2GID) .,$K$0%,) 

#:(2?"-AFD, ,:A $( µ0$,8%,<>',.A #Dµ&$'( .,' #"µµ0$=>0' #$(2 

µ0$,8(-'#µA $(" ,#80#$1(" .,' $(" BD#BA%(".  C2G.0' #0 µ', ('.(<=20', 

:%D$042K2, $, µ=-5 $5) (:(1,) A$,2 ?':-DI(72 -&I() .,' ,"$(#"<.%($5I(72 

#>5µ,$1F("2 ,µ"-(0'?G '21?', $, (:(1, #>0$1F(2$,' µ0  µ', #0'%& #(8,%K2 

,#I020'K2, :(" 012,' <2D#$=) D) ,µ"-(0'?K#0').  O ,µ"-(0'?(<02G) $7:() $5) 

,2I%K:'25) .,-#'$(2125) #"#>0$1F0$,' µ0 $( µ"0-K?0) .,%.12Dµ, $(" 

I"%0(0'?(7) ,?=2,.  60 :%(5<(7µ020) µ0-=$0) µ,) 02$(:1#,µ0 =2, 0@,:0:$1?'(-

,2&-(<(, $µGµ, $5) ,2I%K:'25) .,-#'$(2125), $( (:(1( (%<,2K20$,' #0 

,µ"-(0'?G '21?', .,' :'I,2K$,$, #"µµ0$=>0' #$(2 :(-"µ0%'#µA $5) #0 

,µ"-(0'?G '21?',.  6$52 :,%(7#, 0%<,#1,, :,%("#'&F(2$,' :%A#I0$0) µ0-=$0) 

(' (:(10) ?01>2("2 A$' $( :%K$( 8Gµ, #>5µ,$'#µ(7 $D2 ,µ"-(0'?K2 '2'?1D2 

,:A $( 0@,:0:$1?'(-,2&-(<(, A:D) #"µ8,120' .,' #0 :(--=) ,.Aµ, ,µ"-(0'?01) 

:%D$0P20), 012,' 5 ?5µ'("%<1, :"%G2D2 "<%(.%"#$,--'.G) B7#5) <2D#$K2 D) 

#B,'%("-'$K2.  O' #B,'%("-1$0) :(" :,%,$5%GI5.,2 #0 :0'%&µ,$, 

.%"#$&--D#5) µ0 $52 µ=I(?( hanging drop, µ0-0$GI5.,2  :0%,'$=%D µ0 

:(-D$'.G µ'.%(#.(:1,, B,#µ,$(#.(:1, ":0%0%7I%(" (ATR FT-IR), 

5-0.$%(2'.G µ'.%(#.(:1, ?'=-0"#5) (EL*) .,' :0%1I-,#5 ,.$12D2-Q.
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A STUDY OF THE INITIAL STAGES OF FORMATION OF AMYLOID 

FIBRILS FROM A HEXAPEPTIDE-ANALOGUE OF HUMAN 

CALCITONIN (hCT)

Giannelou, P.K., Leontis, A., Iconomidou, V.A. and Hamodrakas, S.J.
Department of Cell Biology and Biophysics, Faculty of Biology, University of Athens, 

Athens 157 01

Calcitonin is a 32-amino acid linear polypeptide hormone that is produced in 

humans primarily by the parafollicular cells ( C-cells) of the thyroid, and in 

several other organisms in the ultimobranchial body.  The hormone is involved 

in calcium and phosphorus metabolism.  It belongs to a protein family whose 

members may form amyloid fibrils, which are responsible for serious diseases 

known as amyloidoses.  The amyloid form of calcitonin is involved in 

medullary  thyroid carcinoma.  We have shown previously  that a hexapeptide-

analogue of calcitonin forms amyloid fibrils under a variety of conditions and in 

this work we present supporting data showing that the first main step of 

amyloid-like fibrillogenesis of the calcitonin hexapeptide-analogue is the 

formation of nuclei of liquid crystalline nature.  Using TEM, ATR FT-IR 

spectroscopy, and X-ray fibre diffraction methods, we proved experimentally 

that these liquid-crystalline nuclei (spherulites), which were observed in 

crystallization experiments with the hanging drop method, ‘collapse’ to form 

amyloid fibrils.
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B:RJK!<FD@A @:<:HBKA <BJ SERRANUS HEPATUS (PISCES) 

G<B >BF!DB :DM:DB

?'<&&6= C)QO.=1, B'&A(%&(D&.= C*<&)%=1, C0Q#$).= >*.51%=2

1. >.?.@., <µ;µ& =",3,%(&), A$%&'/;$", L+2-,3,%(&),  P3#6/$. <&+.: 
kganias@bio.auth.gr 

2. >.<.A.L.@., <µ;µ& <#+.,3,%(&) >3"#(&) & QD&/,6&33"#$%#":., ?&$7$/1µ& N*J. 
F,-D&.":. P3#6/$. <&+.: skoufas@aqua.teithe.gr

;( 01?() Serranus hepatus (Linnaeus, 1758), <2D#$A µ0 $( .('2A A2(µ, >,2&.', 

012,' =2, .('2A 01?() $D2  0--52'.K2 I,-,##K2, >D%1) AµD) 2, ,:($0-01 

,-'0"$'.A #$A>(, A:D) &--, 01?5 $5) ('.(<=20',) Serranidae. O #$A>() $5) 

:,%(7#,) =%0"2,) ,B(%& #$5 µ0-=$5 $5) 8,I"µ0$%'.G) .,$,2(µG) $(" 01?("), 

?12(2$,) '?',1$0%5 =µB,#5 #0 5I(-(<'.& #$('>01,.

E µ0-=$5 ?'0@G>I5 #$5 I,-&##', :0%'(>G $5) C.$G) /,-(<%'&) (6'ID21,, 

Q,-.'?'.G)), 5 (:(1, 012,' 02$,<µ=25 #$( ?1.$"( «NATURA 2000». E 

:,%,$G%5#5 .,' 5 .,$,<%,BG $D2 #$('>01D2 =<'20 µ0 ,"$A2(µ5 .,$&?"#5 (µ5 

.,$,#$%(B'.G µ=I(?() ?0'<µ,$(-5N1,). C.(-("IGI5.,2 $">,10) ?',$(µ=) 

µG.(") 50 m, #$') '#(8,I01) 5 m, 10 m, 15 m .,' 20 m, #0 08?(µ,?',1, 8&#5, 

$') :%D'2=) K%0) .,$& $5 >%(2'.G :0%1(?( ,:A 9/2010 =D) 4/2011.

C2 .,' #$') 8'8-'(<%,B'.=) ,2,B(%=) 5 8,I"µ0$%'.G .,$,2(µG $(" S. hepatus 

,%>1F0' #$, 30 m, 02$(7$(') #$52  :,%(7#, =%0"2, :,%,$5%GI5.0 ($=-() 

.,-(.,'%'(7, ,%>G BI'2(:K%(") 5 :,%("#1, $(" ,.Aµ, .,' #0 8&I5 $5) $&@5) 

$D2 5 m. T?',1$0%( 02?',B=%(2 :,%("#'&F0' $( <0<(2A) A$' 5 8,I"µ0$%'.G $(" 

.,$,2(µG #"µ:1:$0' µ0 $') FK20) $D2  &--D2 ?7( 0'?K2  $(" <=2(") Serranidae, 

S. scriba .,' S. cabrilla, 02K #$, ?7( $0-0"$,1, 01?5 ":&%>0' 8,I"µ0$%'.A) 

?',>D%'#µA). X,µ8&2(2$,) ":AN5 A$' #"<.%'$'.& µ0 $, &--, ?7( 01?5 $( S. 

hepatus 012,' $( :'( µ'.%A#Dµ(, I, µ:(%(7#0 2, I0D%5I01 A$' 5 .%":$'.G $(" 

#"µ:0%'B(%& (F0' .(2$& #0 B7.5 .,' #$') :,%"B=) $(" #.-5%(7 

":(#$%Kµ,$()) ,:($0-01 :%(#,%µ(<G #$(2 0$0%(0'?'.A ,2$,<D2'#µA. 302'.&, 

A:D) :%(=."N0 ,:A $') in situ :,%,$5%G#0'), $( #"<.0.%'µ=2( 01?() 

:,%("#'&F0' µ', 0".,'%',.G 8,I"µ0$%'.G .,$,2(µG.

J2, 02?',B=%(2 0%K$5µ, :(" :%(.7:$0' ,B(%& #$52 :,%("#1, $(" 01?("), 5 

(:(1, ?02 012,' #"20>G) #$( >%A2(.
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BATHYMETRIC DISTRIBUTION OF SERRANUS HEPATUS (PISCES) 

IN THE NORTH AEGEAN SEA

Ioannis Giovos1, Konstantinos Ganias1, Georgios Skoufas2

1. A.U.Th, School of Biology, Icthyology Laboratory, E-mail address: 
kganias@bio.auth.gr

2. >.<.A.L.Th., Department of Fisheries and Aquacultures Technology, Nea Moudania 
E-mail address: skoufas@aqua.teithe.gr

The fish species Serranus hepatus (Linnaeus, 1758), known by  the name Brown 

comber, is a common species in Greek waters with no fishing/economic 

interest, as other species of the Serranidae family. The principal objective of this 

research is to study the bathymetric distribution of this species, with particular 

emphasis on ethological data.

The current survey was conducted in the marine area Kalogria (Sithonia, 

Halkidiki), which constitutes a Site of Community  Interest of «NATURA 2000» 

network. The gathering of data was accomplished via scuba diving (non-

destructive sampling method). Random transects 50 m long were followed, 

along the depth contours of 5 m, 10 m, 15 m and 20 m, on a weekly basis during 

morning hours for the period from 9 / 2010 to 4 / 2011. 

Although the bathymetric distribution of S. hepatus, according to literature, 

starts from 30 m and goes deeper, individuals of this species were recorded 

during the current survey (end of summer, beginning of autumn), even at 5 m 

depth. An interesting point concerning the bathymetric distribution of S. hepatus 

is that it coincides with the distribution areas of the Serranidae species S. scriba 

and S. cabrilla, while the latter two are bathymetrically  distinctive. Taking into 

consideration that the other two species are bigger than S. hepatus, it could be 

assumed that its cryptic behaviour (living near algae and on the edge of hard 

substratum) is an adjustment to species’ competition. As a general remark, 

based on our in situ observations, it seems that S. hepatus bathymetric 

distribution is kind of occasional. 

An interesting question that arises concerns the presence of the species, which is 

not continuous in time. 
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!/BND:@!G :II:M!G G<A >:RJK!<FD@A @:<:HBKA !DELH 

<AG BD@BM!H!D:G SERRANIDAE G! KD: /FBG<:<!JBK!HA 

/!FDBNA

?'<&&6= C)QO.=1, B'&A(%&(D&.= C*<&)%=1, C0Q#$).= >*.51%=Z

  1>.?.@., C+,3; @#/"6:. A9"'/1µ:. , <,µ*&) =",3,%(&), A$%&'/;$", L+2-,3,%(&), 
P3#6/$. <&+.: kganias@bio.auth.gr

 2>.<.A.L.@., <µ;µ& <#+.,3,%(&) >3"#(&) & QD&/,6&33"#$%#":., ?&$7$/1µ& N*J. 
F,-D&.":., P3#6/$. <&+.: skoufas@aqua.teithe.gr

;, 01?5 $5) ('.(<0201,)  Serranidae (%(B(1, :=%.0)) 012,' 802I'.(1 (%<,2'#µ(1  

:(" F("2 ."%1D) #$(") "B&-(") $D2 :,%&.$'D2 ('.(#"#$5µ&$D2. 6$52  ?'0I2G 

8'8-'(<%,B1, =>0' µ0-0$5I01 '?',1$0%, $A#( 5 8'(-(<1, $D2  #"<.0.%'µ=2D2 

0'?K2 A#( .,' $( 07%() $5) 8,I"µ0$%'.G) $(") .,$,2(µG). H#$A#( (' 

0:(>',.=) $(") µ0$,.'2G#0') µ0 $( 8&I() :,%,µ=2("2 #0 #5µ,2$'.A 8,IµA 

&<2D#$0). 6.(:A) $5) :,%(7#,) =%0"2,) G$,2 2, µ0-0$5I01 $( 0:(>',.A ,"$A 

:%A$":( .,' 2, ?'0%0"25I(72 (' :,%&<(2$0) :(" µ:(%01 2, 0"I72(2$,' <', $52 

?5µ'("%<1, $(". 3', $(2 #.(:A ,"$A ?'0@G>I5 ?0'<µ,$(-5N1, µ0 $5 8(GI0', 

,"$A2(µ5) .,$&?"#G) (µ5 .,$,#$%(B'.G µ=I(?()) #$(2 7B,-( $5) ,.$G) 

/,-(<%'&) (6'ID21,, Q,-.'?'.G) :(" ,:($0-01 :%(#$,$0"Aµ025 :0%'(>G 

02$,<µ=25 #$( ?1.$"(  «ZCTURA 2000». 9'( #"<.0.%'µ=2,, ,.(-("IGI5.,2 

$">,10) ?',$(µ=) µG.(") 100µ #$') '#(8,I01) $D2 5µ, 10µ, 15µ .,' 20µ A:(" 

.,' =<'20 .,$,<%,BG $(" ,%'Iµ(7 .,' $(" µ0<=I(") $D2 ,$AµD2 ,2& 01?() µ0 

(:$'.G µ=I(?( .,' µ',) #0'%&) &--D2 :0%'8,--(2$'.K2 µ0$,8-5$K2  A:D) 

I0%µ(.%,#1,, $( 8&I() $(" I0%µ(.-'2(7) ..,.. 6"2(-'.& :%,<µ,$(:('GI5.,2 

20 ?0'<µ,$(-5N10) ,:A $( 60:$=µ8%'( $(" 2010 =D) $(2 C:%1-'( $(" 2011. E 

,2&-"#5 $D2 ,:($0-0#µ&$D2 ,2=?0'@0 =2, 0:(>',.A :%A$":( µ0$,.125#5) $( 

(:(1( ,B(%(7#0 µ1, $&#5 µ0$,.125#5) :%() µ0<,-7$0%, 8&I5 .,$& $( 

Q0'µK2,. C.(-(7I5#0 :%(#:&I0', ,2,FG$5#5) .,' $D2 -A<D2  <', $(") 

(:(1(") 0µB,21F0$,' ,"$A $( :%A$":(.
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SEASONAL CHANGES IN THE BATHYMETRIC DISTRIBUTION OF 

SPIECES OF THE FAMILY SERRANIDAE IN A MARINE PROTECTED 

AREA.

Ioannis GiovosW, Konstantinos GkaniasW, Georgios SkoufasZ

  1A.U.Th., School of Biology, Ichyology laboratory, e-mail: 

kganias@bio.auth.gr

  2A.T.E.I.Th,  Department of Fisheries and Aquaculture Technology, e-mail: 

skoufas@aqua.teithe.gr

The species of the family Serranidae are benthic, reef-associated organisms of 

the littoral ecosystems. Even if their biology has been extensively  studied there 

is an important gap in the literature on the seasonal pattern of their bathymetric 

distribution. The aim of this study was to investigate this pattern and to analyze 

possible biological and environmental factors that might be responsible. The 

sampling was conducted via scuba diving (non destructive method) at  the reef 

of Akti Kalogria coast (Sithonia, Chalkidiki) which is a marine protected area 

within the network of ”ZC;URA 2000”.  Specifically, random transects of 

100m length were followed at the isobaths of 5m, 10m, 15m and the 20m.  The 

number and size (arbitrary scale) of individuals per species were recorded in 

each isobath; a number of environmental variables like temperature, and the 

depth of the thermocline were also recorded. A total of 20 samplings were 

performed between September 2010 and April 2011. The analysis of the results 

revealed a seasonal change in the bathymetric distribution of four Serraninds 

according to which individuals move to larger depths during the winter. A 

number of factors that might regulate this pattern are also proposed.   
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K!I!<A <AG !/DEF:GAG ED:4BFLH KBF4LH G<F!G @:D 
@BJF@BJKDHAG G! GAK:<BEB<D@: KBHB/:<D: <LH MAPKS 

G! !K/B<D8BK!HA @:FED: :K4D>DBJ 

C*8&.3 ,, B.5A(%= ,3.,  ;$$09+ I.K., C%I(%&<*6 B. *%) F-26= ?.
<,µ*&) H-'",3,%(&) I:J. 6&" >.2$:9,-, <µ;µ& =",3,%(&), AO?>, 

?&.#9"'/1µ",B9,31 L3('"&, 157 84 >2;.&

E .,%?'& $D2 ,µB'81D2 012,' '?',1$0%, ,2I0.$'.G #0 ?'&B(%0) #$%0#(<A20) 

.,$,#$&#0'), $A#( in vivo A#( .,' in vitro. 6$52 :,%(7#, µ0-=$5 ?'0%0"2GI5.0 

5 020%<(:(15#5 #5µ,$(?($'.K2 µ(2(:,$'K2  $D2  020%<(:('(7µ02D2 ,:A 

µ'$(<A2, :%D$042'.K2 .'2,#K2 (mitogen-activated protein kinases-MAPKs) 

.&$D ,:A ?'&B(%0) #$%0#(<A20) #"2IG.0) #$52 ,:(µ(2Dµ=25 0µ:($'FAµ025 

.,%?'& $(" ,µB'81(" Rana ridibunda. W:A $52  0:1?%,#5 $A#( µ5>,2'.(7 #$%0) 

(:10#5 0µ:($'#µ(7 ?':-&#', $5) B"#'(-(<'.G)) A#( .,' (@0'?D$'.(7 #$%0) (30 

µL H2O2), :,%,$5%GI5.0 ,7@5#5 $D2 0:':=?D2  BD#B(%"-1D#5) (0:(µ=2D) 

020%<(:(15#5) #"<.0.%'µ=2D2  ":(('.(<020'K2 $D2 MAPKs. !'?'.A$0%,, 

,2&-"#5 .,$& Western, .,$=?0'@0 #5µ,2$'.G ,7@5#5 $D2 0:':=?D2 

BD#B(%"-1D#5) $5) p38-MAPK  ,:A $( :%K$( -0:$A $A#( (@0'?D$'.(7 A#( 

.,' µ5>,2'.(7 #$%0), 5 (:(1, ?',$5%GI5.0 <', 15 -0:$& :0%1:(". !:':-=(2, 

µ0-0$GI5.0 5 0:1?%,#5 $5) .("%.("µ125), µ1,) :(-"B,'2(-'.G) =2D#5), :(" 

=>0' ,:(?0'>I01 A$' µ:(%01 2, ?%, $A#( D) (@0'?D$'.A) A#( .,' D) ,2$'-

(@0'?D$'.A) :,%&<(2$,). !µ:($'#µA) µ0 10µL  .("%.("µ125) 8%=I5.0 A$' 

0:&<0' #5µ,2$'.G 020%<(:(15#5 $5) p38-MAPK, :(" µ0<'#$(:('01$,' µ0 

?'B,#'.A :%A$":( #$, 5 .,' 30 -0:$& 0:1?%,#5). L0-0$GI5.0 0:1#5) 5 

,:A.%'#5 $5) :%D$0P25) I0%µ'.(7 #(. Hsp27, 5 (:(1, ,:($0-01 ":A#$%Dµ, 

$5) p38-MAPK .,' :,%,$5%GI5.0 ,7@5#5 $D2 0:':=?D2  BD#B(%"-1D#G) $5) 

.,$& $52  0:1?%,#5 µ5>,2'.(7 #$%0) .,' .("%.("µ125). *'0%0725#5 $5) :'I,2G) 

#"2?",#$'.G)-#"20%<'#$'.G) ?%&#5) $D2  $%'K2 µ0-0$(7µ02D2  ,"$K2 

#"2I5.K2 0:1?%,#5), µ0 $5 >%G#5 .,' 0'?'.K2 ,2,#$(-=D2, µ:(%01  2, 

#"µ8&--0' #$52 ,:(#,BG2'#5 $D2 .'25$(:('(7µ02D2 :%(#$,$0"$'.K2 

µ5>,2'#µK2 .&$D ,:A $') µ0-0$(7µ020) #"2IG.0). 

P 9&$,B'& *$#-.& +$1µ&/,D,/;216# &98  9$,%$7µµ&/& /,- A.M.O.A (AO?>).
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STUDY OF THE EFFECT OF VARIOUS STRESSES AND CURCUMIN 

ON MAPKS SIGNALING PATHWAYS IN THE PERFUSED 

AMPHIBIAN HEART

Gonou E., Koustas V., Aggeli I.K., Gaitanaki C. and Beis I.
Department of Animal and Human Physiology, Faculty of Biology,                                  

University of Athens, Panepistimioupolis 157 84 Athens

Amphibian heart is known to be particularly tolerant to a variety of stressful 

conditions in vivo as well as in vitro. In the present study, we examined the 

activation of mitogen-activated protein kinases (MAPKs) signaling pathways 

under diverse forms of stress in the isolated perfused amphibian heart (Rana 

ridibunda). We found that mechanical (double perfusion pressure) as well as 

oxidative stress (30 µL  H2O2) upregulated the phosphorylation (thus activation) 

of certain MAPKs subfamilies. In particular, immunoblot analysis showed a 

significant increase in the phosphorylation levels of p38-MAPK as early as the 

first minute of the treatments, which was sustained for approximately 15 min. 

Furthermore, we examined the effect of curcumin, a polyphenolic compound 

which has been shown to exert oxidative as well as anti-oxidative actions. Thus, 

perfusion with 10µL  curcumin was observed to induce a significant increase in 

p38-MAPK phosphorylation which attained maximal levels in a biphasic profile 

after 5 and 30 min of treatment. In addition, the response of the small heat 

shock protein Hsp27, a p38-MAPK substrate, was also studied with its 

phosphorylation levels found to be upregulated by mechanical stress and 

treatment with curcumin. Further investigation of the potential synergistic effect 

of these three conditions under study is required, in the presence of selective 

inhibitors, so as to clarify and elucidate the protective mechanisms triggered 

under these conditions. 

This work was funded by grants from the Special Research Account (University of Athens)
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K!<:4F:G<D@A FJRKDGA G<B KJED MYTILUS 

GALLOPROVINCIALIS: B FBIBG <AG /FL<!DHD@AG @DH:GAG 

CK2

,3$0&D% C.90$.5%,  Andrea Baierb, Regina-Maria Kolaitisa, Ryszard Szyszkab  *%) 
>.1D% B.3$)%&.5-B.3(A.5*.3a

a?&.#9"'/;µ", >21.:., <µ;µ& =",3,%(&), <,µ*&) R#.#/"6;) 6&" =",/#+.,3,%(&), 
bCatholic University of Lublin, Department of Molecular Biology, Lublin, Poland

;, I,-&##', ?1I"%, A:D) $( µ7?' Mytilus galloprovincialis >%5#'µ(:('(72$,' 

D) 8'(?01.$0) $5) I,-&##',) %7:,2#5), .,IK) µ:(%(72 2, #"##D%07("2 

(%<,2'.(7) %7:(") .,' 8,%=, µ=$,--, #$(") '#$(7) $("), µ0 ,:($=-0#µ, 

>%Dµ(#Dµ'.=) 8-&80) .,' ,--('K#0') #$52  :%D$042(#72I0#5 .,' :(--=) 

&--0) B"#'(-(<'.=) :(%010). E 9%D$042'.G .'2&#5 CK2 012,' µ', 0@,'%0$'.& 

#"2$5%5µ=25 .'2&#5 Ser / Thr :(" 0µ:-=.0$,' #$(2 =-0<>( $(" ."$$,%'.(7 

.7.-(", $5 µ0$,<%,BG, $5 µ0$,<D<G #Gµ,$() .,' $(2 :(--,:-,#',#µA $D2 

."$$&%D2 .,' ":0%0.B%&F0$,' #0 :(--=) ,#I=20'0) G µ0$& ,:( (@0'?D$'.A 

#$%0). E CK2 ,:($0-01$,' ,:A ?7( .,$,-"$'.=) (, .,' / G ,[) .,' ?7( 

%"Iµ'#$'.=) (8) ":(µ(2&?0) .,' B,120$,' 2, 012,' 0:1#5) ":07I"25 <', $52 

BD#B(%"-1D#5 $D2 %'8(#Dµ'.K2  P-:%D$042K2 :(" #>5µ,$1F("2 $(2 

:02$,µ0%G µ1#>( P0(P1/P2)2 $5) µ0<&-5) %'8(#Dµ'.G) ":(µ(2&?(). 

/-D2(:('G#,µ0 :%A#B,$, .,' ,:(µ(2K#,µ0 $') ,2,#"2?",#µ=20) MgCK2, 

.,' MgCK28 ":(µ(2&?0) .,IK) .,' $52  Cu/Zn ":0%(@0'?'.G ?'#µ("$&#5 

(LgSOD) $(" M. galloprovincialis. 9,%("#'&F("µ0 0?K $5 BD#B(%"-1D#5 $5) 

%"Iµ'#$'.G) ":(µ(2&?,) MgCK28 .,' $D2 ,:(µ(2Dµ=2D2 %'8(#Dµ'.K2 

:%D$042K2 MgP0, MgP1, MgP2 ,:A $52 .,$,-"$'.G LgCK2, ":(µ(2&?, .,' 

$( (-(=2F"µ(. L0-0$G#,µ0 0:1#5) $5 BD#B(%"-1D#5 %'8(#Dµ&$D2 ,:A $52 

MgCK2. C--,<=) #$52 02F"µ'.G ?%&#5 $5) LgCK2, ":(µ(2&?() .,' $(" 

(-(02F7µ(" :,%,$5%GI5.,2  #0 ?'&B(%0) I0%µ(.%,#10) (,:A 18 =D) 42 oC). E 

0:1?%,#5 $5) MgSOD #$52 020%<A$5$, $5) CK2 0@0$&#I5.0 #0 ?'&B(%0) 

#"2IG.0) <', 0.$1µ5#5 $(" :'I,2(7 µ5>,2'#µ(7 ?%&#5) $5).  J.I0#5 $D2 

µ"?'K2 #0 #"2IG.0) #$%0), A:D) #(%8'$A-5, .&?µ'( G .,?µ'( .,' #(%8'$A-5 

=?0'@0 ,"@5µ=25 =.B%,#5 $A#( $5) MgCK2, A#( .,' $5) MgCK28 

":(µ(2&?(). 

To 9$8%$&µµ& &-/8 +$1µ&/,D,/;216# &98 /,.  A"D"68 M,%&$"&'µ8 O,.D-3(J. 

T$#-.&) /,- ?&.#9"'/1µ(,- >21.:. (EMOE, 70/4/7803 '/1. C.O.) 6&" /, 

O&2,3"68 ?&.#9"'/;µ", /,- Lublin (to A.B.).
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TRANSLATIONAL CONTROL IN THE MUSSEL MYTILUS 

GALLOPROVINCIALIS: THE ROLE OF PROTEIN KINASE CK2

Eugenia Golegoua, Andrea Baierb, Regina-Maria Kolaitisa, Ryszard Szyszkab and 
Sophia Kouyanou-Koutsoukoua

aUniversity of Athens, Faculty of Biology, Dep. of Genetics and Biotechnology,
bCatholic University of Lublin, Department of Molecular Biology, Lublin, Poland

Marine bivalves like the sea mussel Mytilus galloprovincialis are used as 

biomarkers of marine pollution, as they are able to accumulate in their tissues 

organic pollutants and heavy metals, resulting in chromosomal damage and 

alterations in protein synthesis and many other physiological processes. Protein 

kinase CK2 is a highly conserved Ser/Thr protein kinase involved in cell cycle 

control, transcription, signal transduction and cell proliferation and is known to 

be upregulated in several diseases or by  oxidative stress. CK2 is generally 

composed of two catalytic (, and/or ,^) and two regulatory (8) subunits and 

seems to be also responsible for the phosphorylation of the ribosomal P-proteins 

forming the pentameric stalk P0(P1/P2)2 of the large ribosomal subunit.   We 

have recently cloned and purified the recombinant MgCK2, and MgCK28 

subunits as well as the Cu/Zn superoxide dismutase (SOD) of M. 

galloprovincialis after expression in Escherichia coli. In this report  we present 

the phosphorylation of the regulatory  MgCK28 subunit  and the isolated 

recombinant ribosomal MgP0, MgP1, MgP2 proteins by  the catalytic MgCK2, 

subunit and the holoenzyme. We also investigated the phosphorylation of 

purified M. galloprovincialis ribosomes by  MgCK2. Changes in the enzymatic 

activity of CK2, catalytic subunit  and the holoenzyme were observed at several 

temperatures (18oC and 42oC), using as substrate the recMgP1 protein. The 

influence of MgSOD towards CK2 activity was examined under different assay 

conditions to estimate the putative mechanism of action. Exposure of mussels at 

stress conditions   (sorbitol, cadmium or cadmium and sorbitol) resulted in 

increased expression of both MgCK2, and MgCK28 subunits.

This work was supported by the University of Athens and the Special Account 

for Research Grants of Athens University (SARG, 70/4/7803 to SK) as well as 

by the Catholic University of Lublin (to AB).
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K!I!<A <AG /:F:MLMAG >:@<AFD:@LH 4!FBKBHLH G! 

G<!I!NA TOY :DR:HBIB/:F:MLMBJ Zymomonas mobilis

 

;$&+ @%µ.39<*61, ;92K%&/#.= P. LA.5-#%=2, *%) B%(0#D&% F. E%--<1

1<,µ*&) R#.#/"6;) 6&" =",/#+.,3,%(&), <µ;µ& =",3,%(&) 6&" 2A$%&'/;$", =",+1µ#(&), 
<µ;µ& S1µ#(&), A2."68 6&" O&9,D"'/$"&68 ?&.#9"'/;µ", >21.:., ?&.#9"'/1µ",B9,31, 

L3('"&, >2;.&, TO 15701

<, Zymomonas mobilis 012,' ,-:%D$0(8,.$G%'( .,' I0D%01$,' ":(NGB'() 

(%<,2'#µA) <', 8'(µ5>,2'.G) .-1µ,.,) :,%,<D<G 8'(,'I,2A-5). 6$52 :,%(7#, 

0%<,#1,, µ0-0$G#,µ0 $52 :,%,<D<G .,' =.-"#5 $5) :-=(2 .('2G) .,$5<(%1,) 

:%D$0(8,.$5%',.K2 B0%(µ(2K2, $D2  ,."-'Dµ=2D2 -,.$(2K2 (µ(#0%125) 

(AHLs), #0 ?',B(%0$'.& #$0-=>5 $(" Z. mobilis :(" ,2G.("2 #$, ?7( 8,#'.& 

":(01?5 $(" (%<,2'#µ(7, $, subsp. mobilis .,' pomaceae. E :,%,<D<G AHLs 

,2'>207I5.0 µ0 >%Dµ,$(<%,B'.=) µ0IA?(") - TLC .,' HPLC - #"F0"<µ=20) µ0 

8'(?(.'µ,#10), (' (:(10) 8,#1F(2$,2 #0 AHL-8'(,'#I5$G%'( #$=-0>() $(" 

Agrobacterium tumefaciens :(" B=%0' D) <(21?'( ,2,B(%&) ,"$A $5) 8-

<,-,.$(#'?&#5) (lacZ). 6$, ":0%.01µ02, $D2 :0%'##A$0%D2 #$0-0>K2  Z. 

mobilis subsp. mobilis ,2'>207I5.,2 $("-&>'#$(2 ?7( ":(NGB', 01?5 AHLs, 

02K #$( Z. mobilis subsp. pomaceae ATCC 29192 ?02  B&25.0 :,%,<D<G 

,2$1#$('>(" #Gµ,$(). /,$& $52  ,7@5#5 $(" Z. mobilis subsp. mobilis CP4 

(8'(µ5>,2'.A #$=-0>()), :(" µ0-0$GI5.0 D) 0:1 $( :-01#$(2,  5  µ=<'#$5 

:,%,<D<G AHLs :,%,$5%GI5.0 #0 µ'.%A :,%&I"%( >%A2(" .,$& $( $=-() 

0.I0$'.G) B&#5) - ,%>G #$,#'µA$5$,) .,' µA2( #0 :-G%0) I%0:$'.A "-'.A. !:1 

:-=(2, 02$(:1#I5.0 ?%&#5 :'I,2K2  AHL-,2,#$(-=D2 #0 ?(.'µ,#10) TLC .,$& 

$5 ?'&%.0', $52 ,2&:$"@5) $(" Z. mobilis, 5 (:(1, 0:'808,'KI5.0 µ=#D (i) 

0B,%µ(<G) ,2$,<D2'#$'.K2 8'(?(.'µ,#'K2 :,%("#1, $1$-(" :%($7:D2, <', $(2 

8'(,'#I5$G%,, AHL 02K#0D2, .,' (ii) ,2&-"#5) .,$’ ,2$'%%(G (,:(µ&.%"2#5) 

µ5-:(-'.K2  -':'?1D2) #$, 0.>"-1#µ,$, ":0%.0'µ=2D2, :(" (?G<5#0 #0 

021#>"#5 $(" 0'?'.(7 #Gµ,$() #$52 TLC. ;=-(), #0 <(2'?'Dµ,$'.G 8&#5, 

:%,<µ,$(:('GI5.0 in silico ,2&-"#5 #$, :%(#B&$D) 0:'#5µ0'Dµ=2, 

(annotated) <(2'?'Kµ,$, ?',B(%0$'.K2  #$0-0>K2 Z. mobilis, µ0 #.(:A $(2 

02$(:'#µA (µ(-A<D2 <', $":'.& <(21?', AHL-#"2I0$,#K2  $7:("-T .,' 

%"Iµ'#$'.K2 <(2'?1D2 $7:("-R G, 02,--,.$'.&, <', <(21?', :(" B=%("2 ?%&#5 

AHL--,.$(2&#5).
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STUDY OF QUORMONE PRODUCTION IN DIFFERENT STRAINS 

OF THE ETHANOL-PRODUCING Zymomonas mobilis

Agni Damoulaki1, Alexandros B. Tsoupras2, Katherine M. Pappas1

1Department of Genetics & Biotechnology, Faculty of Biology and 2Laboratory of 
Biochemistry, Faculty of Chemistry, National & Kapodistrian University of Athens, 

Panepistimiopolis, Ilissia, Athens TK 15701

Zymomonas mobilis is an ,-proteobacterium currently  studied as platform 

organism for industrial bioethanol production. In the present  work, we 

investigated the production of the most common class of proteobacterial 

pheromones - acyl-homoserine lactones (AHLs) - in several Z. mobilis strains. 

We also enquired for presence of AHL synthases and cognate regulators in the 

recently  sequenced genomes of the same strains. Production and release of 

AHLs by Z. mobilis strains belonging to the subspecies mobilis and pomaceae 

taxa was detected by  organic analysis - thin-layer chromatography and high 

performance liquid chromatography (TLC and HPLC) - coupled to bioassays 

making use of an Agrobacterium tumefaciens AHL-biosensor expressing the 8-

galactosidase reporter gene (lacZ). At least two putative AHL species were 

detected in supernatant  extracts of most Z. mobilis subsp. mobilis strains, 

whereas least to no signal appeared to be produced by  the Z. mobilis subsp. 

pomaceae strain ATCC 29192. Growth-dependent AHL production was also 

monitored in aerated or standing batch cultures, by reporter strain Miller (8-

galactosidase) assays. Peak culture bioactivity was repeatedly observed during a 

short time-frame at late logarithmic to early stationary phase and in cultures 

grown in rich medium only. Moreover, a marked AHL-inhibition activity was 

also noticed in TLC assays during Z. mobilis growth, further corroborated (i) via 

use of antagonistic Miller bioassays that  were supplemented with an AHL 

cognate for the tester and of standard concentration in the reaction mixture, and 

(ii) via sample treatment involving non-polar lipid removal prior to TLC 

analysis. Lastly and in a genomic basis, a thorough in silico search was 

conducted in the recently annotated genomes of different Z. mobilis strains, in 

order to trace homologs for typical quorum sensing I-type synthase and R-type 

regulator genes or, alternatively, for genes bearing AHL lactonase activity.
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:H:/<JCA :HBGBEB@DK:GD:G ELISA MD: THN 

/BGB<D@B/BDAGA TOY :HBGBEF:G<D@BJ /!/<DEDBJ 

/FBRJKBGDHA ' (100-109) G! >DBIBMD@: JMF:

@<&% ,.1,>%µ%#< E.1,?'<&&.3 B.1,B%#%7<9).3 N.2,G)O%&D.3 ,.2,LA)(A)9Q&6 ".1

1<,µ*&) H-'",3,%(&) I:J. & >.2$:9,-, <µ;µ& =",3,%(&), AO?>,2L.'/"/,B/, 

K&D",U',/89J. & K&D",D"&%.J'/"6:. ?$,U8./J., AOAHA «E1µ86$"/,)»

E :%(I"µ(#125 , (:%(;,) 012,' I"µ'.A :(-":0:$1?'( :(" 0µ:-=.0$,' #$(2 

."$$,%'.A :(--,:-,#',#µA .,' $52 0:'81D#5, .,IK) .,' #0 B,'2Aµ02, 

."$$,%(µ0#(-,85$'.G) ,2(#1,). E ,2(#(?%,#$'.G $5) :0%'(>G 012,' $( 

?0.,:0:$1?'( :%(;,(100-109). 6.(:A) µ,) G$,2 5 :,%,<D<G :(-".-D2'.K2 

.,' µ(2(.-D2'.K2 ,2$'#Dµ&$D2  =2,2$' $(" :%(;,(100-109) µ0 #$A>( $52 

,2&:$"@5 ,2(#(?(.'µ,#1,) ELISA <', $52 ,21>20"#5 .,' :(#($'.(:(15#G $(" 

#0 ":0%.01µ02, .,--'0%<0'K2 .,' #$( :-&#µ, $(" ,1µ,$(). 3', $, µ(2(.-D2'.& 

,2$'#Kµ,$,, #:-52(.7$$,%, ,2(#(:('5µ=2D2  µ0 :%(;,(100-109) :(2$'.K2 

#"2$G>I5.,2  µ0 $, #"<<02'.& µ"0-Dµ,$'.& .7$$,%, NSO .,' (' I0$'.=) #0'%=) 

:(" :%(=."N,2  .-D2(:('GI5.,2. C:(µ(2KI5.,2 2 "8%'?Kµ,$, :(" 

:,%G<,<,2 ,2$'#Kµ,$, =2,2$' $(" :%(;,(100-109). 6$5 #"2=>0',, 

#"--=>I5.,2  ":0%.01µ02, ,:A $') .,--'=%<0'0) #0 ?'&B(%, >%(2'.& 

?',#$Gµ,$, .,' 0-=>I5#,2 D) :%() $52 0..%'2Aµ025 :(#A$5$, µ(2(.-D2'.(7 

,2$'#Kµ,$() µ0 &µ0#5 ELISA. ;, ,:($0-=#µ,$& µ,) =?0'@,2 A$' .,2=2, 

"8%1?Dµ, ?02 :,%&<0' #$,I0%& µ(2(.-D2'.A ,2$1#Dµ, =2,2$' $(" :%(;,

(100-109). 9,%&--5-,, :,%G>I5#,2 ,2$'-:%(;,(100-109) :(-".-D2'.& 

,2$'#Kµ,$, µ0$& ,:A ,2(#(:(15#5 .("20-'(7 Z=,) U5-,2?1,) µ0 $( 

?0.,:0:$1?'( #"F0"<µ=2( µ0 KLH. C:A $(2 :(-".-D2'.A ,2$'(%A 

,:(µ(2KI5.,2 .,I,%=) IgG µ0 >%Dµ,$(<%,B1, :%D$0P25) G .,' 0-=<>I5#,2 

µ0 ELISA. ;, :(-".-D2'.& ,2$'#Kµ,$, 0µB&2'#,2 .,-A $1$-( .,' "N5-G 

0'?'.A$5$, $A#( <', $52 ,.=%,'5 :%(;, A#( .,' $( :%(;,(100-109). ;, 

,2$'#Kµ,$, ,"$& >%5#'µ(:('GI5.,2 <', $52 ,2&:$"@5 #"#$Gµ,$() 

,2$,<D2'#$'.G) ELISA, µ0 0:1#$%D#5 ,8'?125) .,' ,2$,<D2'#µA µ0$,@7 

0-07I0%(" .,' 8'($'2"-'Dµ=2(" :%(;,(100-109). ;, :%K$, ,:($0-=#µ,$, 

=?0'@,2 A$' $( A%'( ,21>20"#5) $(" 0-07I0%(" :%(;,(100-109) 012,' :0%1:(" 10 

ng/ml. ;, :0'%&µ,$, #"20>1F(2$,' :%(.0'µ=2(" 2, ,"@5I01 5 0",'#I5#1, $5) 

µ0IA?(" .,' 2, <120' ?"2,$G 5 ,21>20"#5 ,.Aµ, >,µ5-A$0%D2  #"<.02$%K#0D2 

$(" :0:$'?1(" :%(;,(100-109) #$( :-&#µ, $(" ,1µ,$(). 

S$1µ&/,D8/1'1: IKYDA 2010 (&$"2µ8) 'Bµ5&'1) 165), NATO SfP 982838

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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DEVELOPMENT OF AN IMMUNOASSAY FOR THE 

QUANTIFICATION OF THE IMMUNOREACTIVE PEPTIDE 

PROTHYMOSIN '(100-109) DH BIOLOGICAL FLUIDS

Dhana E.1,Samara P.1,Ioannou K.1,Karachaliou C.2,Livaniou E.2,Tsitsilonis O.1

1Department of Animal and Human Physiology, Faculty of Biology, NKUA, 2Institute of 
Radioisotopes and Radiodiagnostic Products, NCSR «Demokritos»

Prothymosin , (proT,) is a thymic polypeptide involved in cell proliferation 

and survival, as well as in cell-mediated immunity phenomena. Its 

immunoreactive region is the decapeptide proT,(100-109). Our aim was the 

generation of polyclonal and monoclonal antibodies against proT,(100-109) in 

order to develop an ELISA immunoassay for the identification and 

quantification of proT,(100-109) in cell culture supernatants and in blood 

plasma. For the monoclonal antibodies, spleen cells of mice immunized with 

proT,(100-109), were fused with the syngeneic myeloma cell line NSO and the 

positive cell lines were cloned. Two hybridomas that produced antibodies 

against proT,(100-109) were isolated. Subsequently, supernatants from the 

hybridoma cultures were collected at various time-points and tested for the 

amount of monoclonal antibody  secreted, by direct ELISA. Our results showed 

that none of the hybridomas was able to stably produce monoclonal antibodies 

against proT,(100-109). In parallel, anti-proT,(100-109) polyclonal antibodies 

were produced by immunizing a New Zealand white rabbit  with the decapeptide 

conjugated with KLH. Purified IgG were isolated from the rabbit polyclonal 

antiserum with protein G chromatography and tested in ELISA. The polyclonal 

antibodies presented high titer and specificity both for intact proT, and the 

peptide proT,(100-109). These antibodies were used for the development of a 

competitive ELISA using avidin for coating and competition between free and 

biotinylated proT,(100-109). Our preliminary  results showed that the detection 

limit of free proT,(100-109) is around 10 ng/ml. The experiments are still 

ongoing in order to increase the sensitivity of the method and, thus, detect 

minimum amounts of proT,(100-109), present in blood plasma.

Funding: IKYDA 2010 (contract number165), NATO SfP 982838
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MBHDKB<A<: @:D G<:ED: !K>FJ:@AG :H:/<JCAG <BJ 

@BJHBJ/B4:MBJ (Gambusia holbrooki) G<A IDKHA /:K>L<DE:

1 @%A*%9.-.59.3 ,., 2 B.3(#<*6= F., 3 G0.&<#/.= ?., 1,4 LAD*96#%= ;. 

1<µ;µ& L+2-,3,%(&) 6&" QD7/".,- ?#$"5733,./,), ?&.#9"'/;µ", @#''&3(&), =83,), 2 

L.'/"/,B/, >3"#-/"6;) T$#-.&)-A@L>RA, N*& ?*$&µ,), O&573&, 3A$%&'/;$", 
IJ,3,%(&), <µ;µ& =",3,%"6:. A4&$µ,%:. 6&" <#+.,3,%":., ?&.#9"'/;µ", LJ&..(.J., 
LJ7..".&, 4A$%&'/;$", L+2-,3,%(&), <µ;µ& =",3,%(&), >?@, @#''&3,.(61. Amail: 

tsikliras@uth.gr

O .("2(":(B&<() (2=, .('2G (2(µ,#1, #0 ,2$'.,$&#$,#5 ,"$G) $(" 

'.("2(":AN,%("') Gambusia holbrooki 012,' =2, N&%' :(" =>0' 0'#,>I01 #$, 

0--52'.& -'µ2(:($&µ', ('.(#"#$Gµ,$, µ0 #.(:A 2, 0-0<>I(72 (' :-5I"#µ(1 

$D2 .("2(":'K2. E ,2,:,%,<D<'.G 8'(-(<1, $(" :,%("#'&F0' '?',1$0%( 

02?',B=%(2, .,IK) :%A.0'$,' <', =2, ,:A $, ?7( FD($A., N&%', $D2 

0--52'.K2 -'µ2K2 .,' :($,µK2, ,--& $( µ(2,?'.A µ0 0"%01, ?',#:(%&. 6$52 

0%<,#1, ,"$G µ0-0$GI5.0 $( (-'.A µG.() #Kµ,$() (TL, cm), 5 <(2'µA$5$, 

(Fec), $( µ=<0I() (µG.() 0µ8%7(", EL, mm .,' ?'&µ0$%() -0.'I'.(7 #&.(", 

YD, mm) .,' $( #$&?'( ,2&:$"@5) $D2  0µ8%7D2 $(" .("2(":(B&<(". C:A $, 

1000 &$(µ, :(" #"2(-'.& #"--=>I5.,2 ,:A $5 X1µ25 9,µ8K$'?, .,$& $5 

?'&%.0', $5) ,2,:,%,<D<'.G) :0%'A?(" $(" 01?(") (L&'() 2006), µ0-0$GI5.,2 

µA2( $, I5-".& (n=569). ;, 0µ8%"4.& #$&?', ,2&:$"@5) :%(#?'(%1#$5.,2 

#7µBD2, µ0 $52 .-1µ,., $D2 12 #$,?1D2 (Edwards et al., 2010, Sci. Tot. Env. 

408: 1569-1576). ;( (-'.A µG.() $D2  ,$AµD2 :(" #"--=>I5.,2 ."µ&2I5.0 

,:A 2,1 =D) 4,9 cm (µ=#( TL±SD=3,04±0,599 cm) .,' ,"$A $D2 I5-".K2 :(" 

µ0-0$GI5.,2 0:1#5) ,:A 2,1 =D) 4,9 cm (µ=#( TL±SD=3,43±0,508 cm). E 

<(2'µA$5$, #0 .&I0 I5-".A ."µ&2I5.0 ,:A 5 =D) 69 =µ8%", (µ=#5 Fec

±SD=30,2±7,93). 6$, :0%'##A$0%, I5-".& A-, $, =µ8%", 8%=I5.,2  #$( 7(, $( 

8( G $( 9( #$&?'( ,2&:$"@5), 02K #0 ,%.0$& I5-".& 8%=I5.,2 =µ8%", #0 ?7( G 

:0%'##A$0%, #$&?',. E $,"$A>%(25 :,%("#1, #$5 -1µ25 I5-".K2 :(" 

.,$,$&##(2$,' #0 A-, $, #$&?', D%1µ,#5) ":(?0'.270' A$', :'I,2K), ( 

.("2(":(B&<() 012,' :(--,:-A) ,:(I=$5). ;( µG.() 0µ8%7(" (,2,B=%0$,' #$, 

#$&?', ,2&:$"@5) 8-11) ."µ&2I5.0 ,:A 2,72 =D) 9,09 mm (µ=#o EL±SD=6,55

±1,366 mm), .,' 5 ?'&µ0$%() $(" -0.'I'.(7 #&.(" (,2,B=%0$,' #$, #$&?', 

2-10) ,:A 1,03 =D) 8,23 mm (µ=#5 YD±SD=2,35±0,464 mm). ;=-(), 5 

<(2'µA$5$, :,%("#1,#0 0.I0$'.G #>=#5 µ0 $( µG.() N,%'(7 (Fec=1,27TL2,4, 

r2=0,64). 

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.

AEACC> 19-21 F&G,-  2011



75

FECUNDITY AND EMBRYONIC DEVELOPMENT STAGES OF 

MOSQUITOFISH (Gambusia holbrooki) IN LAKE PAMVOTIS

1 Daskalopoulou ,., 2 Boutrakis F., 3 Leonardos ?., 1,4 Lsikliras ;. 

1Department of Ichthyology and Aquatic Environment, University of Thessaly, 
Volos, 2 Fisheries Research Institute-NAGREF, Nea Peramos, Kavala, 3Laboratory of 

Zoology, Department of Biological Applications and Technologies, University of 
Ioannina, Ioannina 4Laboratory of Ichthyology, School of Biology, Aristotle University 

of Thessaloniki, Thessaloniki. Amail: tsikliras@uth.gr 

Mosquitofish (Gambusia holbrooki) has been introduced in the lakes and rivers 

of Greece as a mosquito population control. Its reproductive biology is 

particularly interesting because it is one of the two viviparous freshwater fishes 

in Greece, but the only one widely distributed. The total body length (TL, cm), 

fecundity (Fec), embryonic size (embryo length, EL, mm and yolk-sac diameter, 

YD, mm) and embryonic development stages of the female mosquitofish were 

measured. Out of the 1000 individuals collected from Lake Pamvotis during its 

reproductive period (May 2006), only the females were considered (n=569). 

The stages of embryonic development were determined according to the scale 

of 12 stages (Edwards et al., 2010, Sci. Tot. Env. 408: 1569-1576). Overall, total 

body length ranged between 2.1 and 4.9 cm (mean TL±SD=3.04±0.599 cm), 

while that of females also ranged between 2.1 and 4.9 cm (mean TL±SD=3.43

±0.508 cm). Fecundity  ranged between 5 and 69 embryos (mean Fec±SD=30.2

±7.93). In most females, all embryos were assigned at 7th, 8th or 9th 

developmental stage, but in some of them, embryos were assigned to two or 

more developmental stages. The simultaneous presence, in the mosquito 

population of the lake, of females with embryos in all development stages may 

indicate that mosquitofish is a multiple spawner. Embryo length (refers to 

development stages 8-11) ranged between 2.72 and 9.09 mm (mean EL

±SD=6.55±1.366 mm), and yolk-sac diameter (refers to stages 2-10) from 1.03 

to 8.23 mm (mean YD±SD=2.35±0.464 mm). Finally, fecundity  was 

exponentially related to total body length  (Fec=1.27TL2.4, r2=0.64). 
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K!I!<A <AG M!H!<D@AG EBKAG !HBG /IARJGKBJ <BJ 

!DEBJG  ATRINA FRAGILIS (BIVALVIA: PINNIDAE) G<BH 

R!FK:P@B @BI/B

@+µ6(#% @%A*%9.-.59.3, P%AD90).= B%(A%#2=, >.1D% C%96&.5 – F6(A.5/6, 
;&%A(%AD% ?µA)#D/.3

>3#07.D$#", <#+.,3,%"68 A69&"D#-/"68 VD$-µ& @#''&3,.(61), <µ;µ& <#+.,3,%(&) 
>3"#(&) 6&" QD&/,6&33"#$%#":., <.@ 157, N. F"3/"7D1 1, 63200 N*& F,-D&."7, 

S&36"D"6;. A-mail: mitsakid@hotmail.com

;( ?1I"%( Atrina fragilis (L., 1767) 012,' 01?() $5) ('.(<=20',) Pinnidae .,' 

=>0' µ0-0$5I01 0-&>'#$,. U0' ,2&µ0#, #0 -0'µK20) $(" B,20%A<,µ(" Posidonia 

oceanica, #0 8&I5 25-50 m .,' #0 0:1:0?, ,-,$A$5$,) 30-40‰. 6$52 :,%(7#, 

0%<,#1, #"--=>I5.,2  01.(#' &$(µ, $(" 01?(") ,:A $52  :0%'(>G $(" V0%µ,4.(7 

.A-:(". C.(-(7I5#0 0@,<D<G DNA ,:A $(2 :%A#I'( :%(#,<D<A µ", 021#>"#5 

$(" µ'$(>(2?%',.(7 <(2'?1(" 16S rDNA µ0 $5 µ=I(?( $5) ,-"#'?D$G) 

,2$1?%,#5) :(-"µ0%&#5) (PCR) .,' $=-() ,2&-"#5 :%D$(?'&$,@5) $D2 

02'#>"µ=2D2 :%(4A2$D2. ;( :%(4A2 $5) PCR G$,2 :0%1:(" 600 F07<5 8&#0D2 

02K 5 ,.(-("I1, $(" <(2'?1(" :(" ?',8&#$5.0 µ0 $52 ,2&-"#5 :%D$(?'&$,@5) 

G$,2 519 F07<5 8&#0D2. +%=I5.,2 #"2(-'.& $%0') ,:-A$":(' #$, 01.(#' &$(µ, 

:(" µ0-0$GI5.,2, (' (:(1(' ?'=B0%,2 µ0$,@7 $(") #0 µ1, µA2( 8&#5. O 

,:-A$":() E1 8%=I5.0 #0 ?0.,=@' &$(µ,, ( ,:-A$":() E2 8%=I5.0 #0 $%1, 

&$(µ, .,' ( ,:-A$":() E3 :,%,$5%GI5.0 #0 =2, &$(µ(. O' $'µ=) $5) <020$'.G) 

,:A#$,#5) µ0$,@7 $D2  ,:-($7:D2 ."µ,12(2$,2 ,:A 0,000–0,004. E $'µG $5) 

,:-($":'.G) :('.'-A$5$,) <', $(2 :-5I"#µA G$,2 h=0,352 02K ,"$G $5) 

2(".-0($'?'.G) :('.'-A$5$,) 8%=I5.0 :=0,00071. ;( 01?() A. fragilis ,2G.0' 

#$52  .,$5<(%1, $D2 ,:0'-(7µ02D2 .,' :%(#$,$0"Aµ02D2  0'?K2, ."%1D) 

0@,'$1,) $5) ":0%,-10"#5). E ,:A$(µ5 µ01D#5 $(" µ0<=I(") 02A) :-5I"#µ(7 

µ:(%01 2, :%(.,-=#0' #5µ,2$'.G µ01D#5 $(" <020$'.(7 :(-"µ(%B'#µ(7 $(", 

.,' 5 µ0'Dµ=25 <020$'.G :('.'-A$5$, µ:(%01 2, =>0' #(8,%=) #"2=:0'0) #$52 

0:'81D#5 .,' ,2,:,%,<D<G $(" 01?("). 9,%A-, ,"$&, 5 µ01D#5 $5) <020$'.G) 

:('.'-A$5$,) #$, I,-&##', ,#:A2?"-, 0.?5-K20$,' ."%1D) µ0 $52 ,:K-0', 

#:&2'D2 ,:-($7:D2 :,%& µ0 $5 #"2(-'.G µ01D#5 $5) 0$0%(F"<D$1,) #0 =2,2 

:-5I"#µA. 6$(2 :-5I"#µA :(" µ0-0$GI5.0 :,%,$5%GI5.,2 .,' (' ?7( 

:,%&µ0$%(' (>,µ5-G <020$'.G :('.'-(µ(%B1,, =--0'N5 µ(2,?'.K2  ,:-($7:D2), 

<0<(2A) :(" ?5-K20' $52 ,2,<.,'A$5$, -GN5) &µ0#D2 µ=$%D2 ?',>01%'#5) .,' 

:%(#$,#1,) $(" 02 -A<D 01?(").              

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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GENETIC STRUCTURE OF AN ATRINA FRAGILIS POPULATION 

(BIVALVIA: PINNIDAE) IN THE THERMAIKOS GULF

Dimitra Daskalopoulou, Vassilios Katsares, Sofia Galinou Mitsoudi, Anastasia 
Imsiridou

Alexander Technological Educational Institute of Thessaloniki, Department of 
Fisheries and Aquaculture Technology, P.O. Box 157, N. Miltiadi 1, GR-63200 Nea 

Moudania, Halkidiki, Greece. A-mail:  mitsakid@hotmail.com

The bivalve Atrina fragilis (L., 1767) is a species of the family  Pinnidae and has 

been studied very little. It  lives together with phanerogam Posidonia oceanica, 

in depths of 25-50 m and in levels of salinity 30-40‰. In the present study 

twenty  individuals of A. fragilis were collected from Thermaikos Gulf.  DNA 

extraction was made from the anterior adductor muscle, followed by PCR 

amplification of the mitochondrial 16S rDNA gene and finally  sequencing 

analysis of the amplified products. The PCR product was roughly 600 base pairs 

and the gene sequence that was read with the sequencing analysis was 519 base 

pairs. Three haplotypes were found in total among the twenty individuals 

studied, which differed from each other in only one nucleotide. Haplotype 1 

was found in sixteen individuals, Haplotype 2 was found in three individuals 

and Haplotype 3 was observed in only  one individual. Values of genetic 

distance among haplotypes ranged from 0.000 to 0.004. The value of haplotype 

diversity in the population was h = 0.352, while the value of nucleotide 

diversity was estimated : = 0.168. The species A. fragilis belongs to the group 

of endangered and protected species, mainly because of overfishing. Reduction 

of population size can cause important  reduction of genetic polymorphism, and 

the decreased genetic diversity can have serious consequences on the survival 

and reproduction of the species. Nevertheless, in the marine invertebrates 

reduction of genetic variation is expressed mainly  with the loss of rare 

haplotypes despite with the total reduction of heterozygosity in a population. In 

the population studied, both of these parameters were observed (low genetic 

diversity, lack of unique haplotypes) and this result  reveals the necessity  of 

direct management and protection measures for the species. 
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G!F/!H<DHD@: J/BG<FLK:<: G<A I!G>B: 

:/B@FDG!DG !DELH @:D @BDHB<D@!G ED!FM:GD!G *

/'3'6#21-. M. E-µ-10')?"+5%+.*
A$%. E"&+. =",9,"6"38/1/&), <µ;µ& ?#$"5733,./,), ?&.. >"%&(,-, 81100, F-/"3;.1
 

;, #0%:02$'2'.& ":(#$%Kµ,$, ,:($0-(72 :0%'8&--(2$, =2$(2D2 :'=#0D2  <', 

$52 ,2&:$"@5 $D2 B"$'.K2 0'?K2, 0@,'$1,) $D2 "N5-K2  #"<.02$%K#0D2 

µ,<25#1(" .,' 8,%=D2 µ0$&--D2 .,' $D2 µ0'Dµ=2D2 #"<.02$%K#0D2 
µ,.%(I%0:$'.K2 .,' '?',1$0%, ,#80#$1(".  6$5 #"<.0.%'µ=25 0%<,#1, :(" 

:%,<µ,$(:('GI5.0 #$, #0%:02$'2'.& ":(#$%Kµ,$, $5) X=#8(", 0#$'&#,µ0: (,) 
#$52  ,:A.%'#5 $D2 ."%1,%>D2 B"$'.K2 0'?K2  $D2 #0%:02$'2'.K2 :0%'(>K2  #$') 

"N5-=) 0?,B'.=) #"<.02$%K#0') 8,%=D2 µ0$&--D2, (8) #$52 '.,2A$5$, 

":0%#"##K%0"#5) 2'.0-1(" ,:A $( 02?5µ'.A 01?() Alyssum lesbiacum .,' 
0'?'.A$0%, #$52  7:,%@5 ?',B(%(:('G#0D2 #$( #"<.0.%'µ=2( >,%,.$5%'#$'.A 

µ0$,@7 $D2 :-5I"#µK2 $(" 01?(") #$5 X=#8(, (<) #$52 7:,%@5 
?',B(%(:('G#0D2 #$52 :('.'-A$5$, .,' #72I0#5 0'?K2 µ0$,@7 #0%:02$'2'.K2 

.,' µ5-#0%:02$'2'.K2 .('2($G$D2, 0-=<>(2$,) 0&2 (' ":&%>("#0) 

?',B(%(:('G#0') 0%µ5207(2$,' ,:A :,%,µ=$%(") $5) >5µ01,) $(" 0?&B(") .,' 
(?) #$') :%(#,%µ(#$'.=) #$%,$5<'.=) $D2 B"$K2 A#(2 ,B(%& #$5 >%G#5 $D2 

I%0:$'.K2 0@0$&F(2$,) $52 ":AI0#5 A$' $, 01?5 ,:A $, #0%:02$'2'.& 
":(#$%Kµ,$, $012("2 2, =>("2 >,%,.$5%'#$'.& :(" $(") 0:'$%=:("2 $52 

,:(?($'.A$0%5 >%G#5 $D2 I%0:$'.K2 #0 #>=#5 µ0 $(") ,2$1#$('>(") 

('.A$":(") $(") ,:A $, µ5-#0%:02$'2'.& ":(#$%Kµ,$,. ;, ,:($0-=#µ,$& µ,) 
=?0'@,2 A$': (,) $, ."%1,%>, 01?5 $D2 #0%:02$'2'.K2 :0%'(>K2 =>("2 

:%(#,%µ(#$01 #$') "N5-=) 0?,B'.=) #"<.02$%K#0') 8,%=D2 µ0$&--D2 
:0%'(%1F(2$,) $5 µ0$,B(%& ,"$K2 #$, ":=%<0', $µGµ,$& $("), (8) (' ?',.%'$(1 

:-5I"#µ(1 $(" 01?(") A. lesbiacum :,%("#'&F("2 ?',B(%(:('G#0') #$52 

":0%#"##K%0"#5 2'.0-1(", (<) ( 0?,B'.A) :,%&<(2$,) ?',?%,µ,$1F0' 
#5µ,2$'.A %A-( #$5 ?',µA%BD#5 $D2 #0%:02$'2'.K2 .('2($G$D2 .,' (?) $, 

01?5 $D2 #0%:02$'2'.K2 ":(#$%Dµ&$D2 $012("2 2, =>("2 >,%,.$5%'#$'.& :(" 
$(") 0:'$%=:("2 $52 ,:(?($'.G ?',$G%5#5 $D2 I%0:$'.K2 .,' #"20:K) 

0:,-5I07(2$,' (' ?',B(%0$'.=) #$%,$5<'.=) $D2 0'?K2 A#(2 ,B(%& $52 

,:A.$5#5 $D2 :A%D2 (,:(?($'.G ?',$G%5#5 =2,2$' $,>01,) :%A#-5N5)) .,$& 
µG.() #0%:02$'2'.K2 .,' µ5-#0%:02$'2'.K2 ":(#$%Dµ&$D2. 

*P #$%&'(& 9$&%µ&/,9,";216# '# '-.#$%&'(& µ# /,. Q.E. 6. R":$%, >D&µ(D1.

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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SERPENTINE SOILS IN LESVOS ISLAND: PLANT SPECIES 

RESPONSES AND COMMUNITY LEVEL PROCESSES*

Panayiotis G. Dimitrakopoulos*
Biodiversity Conservation Laboratory, Dept. of Environment, University of the Aegean, 

811 00, Mytilene, Greece, Email: pdimi@env.aegean.gr

Serpentine substrata present a stressful environment for plant growth. Plants 

have to face three major challenges in serpentine soils collectively  called the 

“serpentine syndrome”: (1) the low Ca/Mg quotient, (2) nutrient limitation as 
the major stress of serpentine soils, and (3) elevated heavy metal concentrations. 

Slow growth rate, low frequency of disturbance, low plant cover, low 
productivity  and late succession conditions are the main characteristics of 

serpentine vegetation. In this study that was conducted on serpentine substrata 

in Lesbos island in Greece we focused on: (a)  the relationships between 
serpentine soils and serpentinophilic species in order to test their adaptation to 

the ‘serpentine syndrome’, (b) the Ni- hyperaccumulation capacity of Alyssum 
lesbiacum, a serpentine endemic, Ni-hyperaccumulating species, recorded over 

all its distribution, (c) the differences in structure (diversity, composition) 

between serpentine and its adjacent non-serpentine communities, aiming to 
determine factors responsible for any significant differences emerging between 

these contrasting edaphic environments, and (d) species adaptive strategies for 
nutrient use, testing the hypothesis that species from serpentine soils tend to 

have traits that allow them to use nutrients more efficiently than species from 

non-serpentine ones. Our results demonstrated that: (a) serpentinophilic species 
are adapted to elevated heavy metal soil concentrations by restricting heavy 

metal concentration in their leaves, (b) different A. lesbiacum populations from 
Lesbos present differences in Ni hyperaccumulation according to soil Ni 

availability, (c) serpentine communities presented significantly  lower species 

diversity and distinct floristic features relative to the non-serpentine ones 
explained through differences in their soil elemental composition and pE 

values, and (d) species from serpentine soils tended to have traits that allow 
them efficient resource conservation and, therefore, support  the contrasting 

“conservative” and “acquisitive” species strategies across contrasting soil 

environments.
*This research has been carried out with the PhD student George Adamidis.
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K!I!<A <LH !/:MBK!HLH :/B <AH DH<!FI!J@DHA-2 (DL-2) 

GAK:<BEB<D@LH KBHB/:<DLH <LH MAPKs G! @:FED:@BJG 

KJB>I:G<!G A9C2

@#%*.39)< ;., G)<-6 ,., ;$$09+ I.K., C%I(%&<*6 B. *%) F-26= ?.
<,µ*&) H-'",3,%(&) I:J. 6&" >.2$:9,-, <µ;µ& =",3,%(&), AO?>, 

?&.#9"'/1µ",B9,31 L3('"&, 157 84 >2;.&

;( (@0'?D$'.A #$%0) .,' 5 B-0<µ(2K?5) ,2$1?%,#5 0µ:-=.(2$,' #$52 

:,I(<=20', :(--K2 2(#5µ&$D2. /&$D ,:A ,"$=) $') #"2IG.0) .'25$(:('(72$,' 

?'&B(%, #5µ,$(?($'.& µ(2(:&$', ,2&µ0#, #$, (:(1, :0%'-,µ8&2(2$,' .,' 

0.012, $D2 MAPKs (mitogen-activated protein kinases-020%<(:('(7µ02D2 ,:A 

µ'$(<A2, .'2,#K2). O' LCP/s ,:($0-(72 µ', ":0%('.(<=20', .'2,#K2 .,' 

#"µµ0$=>("2 #$52 ,:A.%'#5 $D2 .,%?',.K2  µ"(."$$&%D2 #0 0@D."$$,%'.& 

0%0I1#µ,$,. 9,1F("2 :%D$,%>'.A %A-( #0 :('.'-1, ."$$,%'.K2 ?'0%<,#'K2 

A:D) 5 ."$$,%'.G ?',B(%(:(15#5, 5 ,2&:$"@5, 5 0:'81D#5 .,' ( I&2,$(). 6$52 

:,%(7#, µ0-=$5 0@0$&#$5.0 5 ,:A.%'#5 $D2 ":(('.(<020'K2 $D2 JZ/s .,' 

p38-MAPK #$52 IL-2 #0 .,%?',.(7) µ"(8-&#$0) H9c2. C2&-"#5 .,$& 

Western =?0'@0 A$' (' JNKs A:D) .,' 5 p38-MAPK 020%<(:('(72$,' µ0 ?(#(- 

.,' >%(2(- 0@,%$Kµ02( :%A$":(. 6"<.0%.'µ=2,, 0:1?%,#5 IL-2 (18mU/mL) 

:%(.&-0#0 µ=<'#$5 020%<(:(15#G $(") µ0$& ,:A 5-15 -0:$&. 9,%Aµ(', G$,2 

.,' 5 020%<(:(15#5 $5) p38-MAPK. L=<'#$5 020%<(:(15#5 $D2  JNKs .,' p38-

MAPK :'#$(:('GI5.0 0:1#5) .,' #0 #"<.02$%K#0') 18-72mU/mL #$, 15 

-0:$& 0:1?%,#5). /,IK) :%(5<(7µ020) µ0-=$0) =>("2 :'#$(:('G#0' $52 

0:,<D<G (@0'?D$'.(7 #$%0) .,$& $52 0:1?%,#5 $5) IL-2, µ0-0$GI5.0 5 

0:1?%,#5 $(" &µ0#(" (@0'?D$'.(7 #$%0) (,"@,2Aµ020) #"<.02$%K#0') E2O2) 

.,' IL-2 #$5 8'D#'µA$5$, $D2  .,%?',.K2 µ"(8-,#$K2 µ0 >%G#5 $5) µ0IA?(" 

L;;. !:1?%,#5 µ0 E2O2 200µL <', 24 K%0) :%(.,-01 µ01D#5 $5) 

8'D#'µA$5$,) $D2 ."$$&%D2 .,$& 34%, =2, ,:($=-0#µ, :(" ,2,#$=--0$,' 

:-G%D) :,%("#1, ?',BA%D2 ,2$'(@0'?D$'.K2 02K#0D2. C2$1I0$,,  ,"@,2Aµ020) 

#"<.02$%K#0') IL-2 ?02 0:5%0&F("2 $5 8'D#'µA$5$, $D2 ."$$&%D2. !:':-=(2 

µ0-=$0) :%=:0' 2, ?'0@,>I(72 :%(.0'µ=2(" 2, ,:(#,B52'#$(72 (' 

#5µ,$(?($'.(1 µ5>,2'#µ(1 :(" 0µ:-=.(2$,' #$') :,%,:&2D ,:(.%1#0') .,' ( 

:'I,2A) :%(#$,$0"$'.A) %A-() $D2  JNKs G $5) p38-MAPK #0 ,"$=) $') 

#"2IG.0). 
P 9&$,B'& *$#-.& +$1µ&/,D,/;216# &98  9$,%$7µµ&/& /,- A.M.O.A (AO?>).

 

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.

AEACC> 19-21 F&G,-  2011



81

STUDY OF INTERLEUKIN-2-INDUCED MAPKS SIGNALING 

PATHWAYS IN H9C2 CARDIAC MYOBLASTS

Drakoulia A., Liapi E., Aggeli I.K., Gaitanaki C. and Beis I. 
Department of Animal and Human Physiology, Faculty of Biology,                                  

University of Athens, Panepistimioupolis 157 84 Athens

Oxidative stress and inflammatory responses are involved in the pathogenesis of 

numerous diseases. Such conditions trigger the activation of various signaling 

cascades, including activation of mitogen-activated protein kinases (MAPKs). 

MAPKs consist a superfamily of protein kinases and mediate cardiac myocytes 

response to extracellular stimuli. They play  a significant role in a plethora of 

cellular processes such as differentiation, development, survival and death. In 

the present study, we examined JNKs and p38-MAPK subfamilies response to 

IL-2 treatment in H9c2 cardiac myoblasts. Immunoblot analysis showed that 

JNKs as well as p38-MAPK were activated in a dose- and time-dependent 

manner. In particular, treatment with 18mU/mL of IL-2 maximally activated 

JNKs after 5-15 minutes. P38-MAPK response was similar. Maximal activation 

of JNKs and p38-MAPK was detected after treatment for 15 min with IL-2 at 

18-72mU/mL. Since previous studies have shown that treatment with IL-2 

induces oxidative stress conditions, we next determined the effect of direct 

oxidative stress (with increasing concentrations of E2O2) and IL-2 on H9c2 

viability using MTT. Treatment with E2O2 (200µL) resulted in a decrease of 

H9c2 survival rate by 34%, an effect completely reversed in the presence of 

anti-oxidants. On the contrary, increasing concentrations of IL-2 had no effect 

on cell viability. Therefore, further studies are required in order to clarify the 

signaling mechanisms involved in the aforementioned responses and the 

potential protective role of JNKs or p38-MAPK, under such adverse conditions. 

This work was funded by grants from the Special Research Account (University of Athens)

Proccedings of the 33rd Scientific Conference of Hellenic Society for Biological Sciences
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IN VITRO GJM@FD<D@A ED!F!JHAGA <AG :H!J/IB!DEBMBHBJ 

EF:GAG <LH 4:FK:@!J<D@LH !HLG!LH NOCODAZOLE (NOC), 

PACLITAXEL (PTX) & GRISEOFULVIN (GF) 

R%7%#<*6 E., >(01<&.3 C., @6µ8-.39.= J.;.
<µ;µ& =",3,%(&), E-mail: geosteph@biology.upatras.gr

?&.#9"'/;µ", ?&/$:., 265 00 ?7/$&

6$A>() $5) :,%(7#,) 0%<,#1,) 012,' 5 #"<.%'$'.G ?'0%0725#5 $5) 

,20":-(0'?(<A2(" ?%&#5) $D2 ,2$'.,%.'2'.K2 B,%µ&.D2 NOC, PTX .,' $(" 

,2$'µ".5$',.(7 GF. /('2A >,%,.$5%'#$'.A 012,' 5 :%A#?0#5 $(") #$5 8-

$("µ:("-125. H#$A#(, 0:5%0&F("2 $5 ?"2,µ'.G $D2  µ'$D$'.K2 

µ'.%(#D-521#.D2 .,$& ?',B(%0$'.A $%A:(. E µ0-=$5 :%,<µ,$(:('GI5.0 #0 

$%1, ."$$,%'.& #"#$Gµ,$,, #0 µ"(8-&#$0) :(2$'.(7 C2C12, #0 '2(8-&#$0) 

,2I%K:(" HFFF2 .,' #0 .,%.'2'.& 0:'I5-',.& .7$$,%, µ,#$(7 ,2I%K:(" 

MCF-7. *'0%0"2GI5.0: ,) $( B,'2Aµ02( $5) >%Dµ(#Dµ,$'.G) .,I"#$=%5#5) 

µ=#D ,2(#(#Gµ,2#5) CREST #0 µ'.%(:"%G20), 8) 5 ,.0%,'A$5$, $5) 

µ'$D$'.G) #"#.0"G), µ=#D #"2?",#µ=25) ,2(#(#Gµ,2#5) $(" .02$%(#Kµ,$() 

(Aurora A) .,' $(" ?'.$7(" $D2 µ'.%(#D-521#.D2 (8-$("µ:("-125) .,' <) 5 

=.B%,#5 $D2  :%D$042K2 Aurora A, 8- .,' <-$("µ:("-125), :(" #"µµ0$=>("2 

#$( >%Dµ(#Dµ,$'.A ,:(>D%'#µA, µ=#D $5) µ0IA?(" $5) ,2(#(,:($7:D#5). 

/,' (' $%01) 02K#0') 0:&<("2 >%Dµ(#Dµ,$'.G .,I"#$=%5#5, #"##D%07("2 $, 

.7$$,%, #$( #$&?'( $5) µ0$&B,#5) .,' ,:(?'(%<,2K2("2 $( ?1.$"( $D2 

µ'.%(#D-521#.D2. !:5%0&F("2 $(2 .02$%(#Dµ,$'.A :(--,:-,#',#µA 

?5µ'("%<K2$,) 5 µ02 NOC µ(2(:(-'.=) µ'$D$'.=) ,$%&.$("), $( PTX 

:(-":(-'.=), 02K 5 GF .,' $(") ?7( $7:("), ,--& #0 #"2&%$5#5 µ0 $52 

."$$,%'.G #0'%&. !:':-=(2, #0 #"µBD21, µ0 $, :%(5<(7µ02, .,' #0 #>=#5 µ0 

$(2 ."$$,%'.A $7:(, 5 NOC µ0'K20' $52 =.B%,#5 $D2 :%D$042K2 Aurora A .,' 

8-$("µ:("-125), 02K $( ,2$1I0$( '#>70' <', $') PTX .,' GF. O %"IµA) 

=.B%,#5) $5) <-$("µ:("-125) ?02 0:5%0&F0$,' ,:A $5 NOC ,--& 02'#>70$,' 

,:A $') PTX .,' GF. R,120$,' -(':A2, A$' $, 0:,<Aµ02, B,'2Aµ02, #>0$1F(2$,' 

$A#( µ0 $(2  ."$$,%'.A $7:(, A#( .,' µ0 $52 =2D#5 .,' :'I,2A2 2, 

,2$,2,.-(72 $5 ?',B(%0$'.G $%(:(:(15#5 $5) ?"2,µ'.G) $D2 

µ'.%(#D-521#.D2. ;, :,%,:&2D 0"%Gµ,$, ?12("2 2=, #$('>01, D) :%() $( 

µ5>,2'#µA $5) ,20":-(0'?(<A2(" ?%&#5) $D2 02K#0D2 NOC, PTX .,' GF. 
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IN VITRO COMPARATIVE STUDY OF THE ANEUGENIC 

POTENTIAL OF THE DRUGS NOCODAZOLE (NOC), PACLITAXEL 

(PTX) & GRISEOFULVIN (GF)

Zacharaki P., Stephanou G., Demopoulos N.A.
Department of Biology, E-mail: geosteph@biology.upatras.gr

University of Patras, 265 00 Patras, Greece

The aim of this study was to comparatively investigate the aneugenic 

activity of three aneugenic agents, two anticancer drugs NOC and PTX, and one 

antifungal, GF. Besides their common feature consisting to aneugenicity  by 

binding to various sides of 8-tubulin, the effect on microtubule dynamics is 

quite different. The comparison was focused in three issues: a) induction of 

chromosome delay by estimation of MN frequency using CREST/,-tubulin 

double immunofluorescence, b) disturbance of the mitotic spindle’s 

organization with Aurora A/8-tubulin double immunofluorescence and c) 

alteration on the expression of Aurora A, 8- and <-tubulin, participating in 

chromosome segregation, by Western blotting analysis. The comparative study 

was achieved in three cell lines, C2C12 mouse myoblasts, HFFF2 human 

fibroblasts and MCF-7 human breast cancer cells. NOC, PTX and GF, in all cell 

lines, induced chromosome delay, provoked metaphase arrest and promoted 

disorganization of microtubule network, reflecting their common characteristic 

to generate aneuploidy. Particularly, NOC induced mainly monopolar 

metaphases, though PTX only polypolar metaphases. GF generated different 

types of abnormal metaphases, exhibiting cell specificity. In addition, NOC 

decreased levels of Aurora’s A and 8-tubulin’s expression, while the opposite 

was observed with PTX and GF. The expression of <-tubulin was not modulated 

after treatment with NOC, whereas PTX and GF increased levels of protein’s 

expression. Thus, it seems that the generation of different types of abnormal 

metaphases due to centrosome proliferation effect, as well as the alteration in 

the expression of proteins regulating chromosome segregation, was dependent 

on drug and cell type treated. Based on the above, we may say that our findings 

throw a light on the modulation of the aneugenicity of the studied compounds 

through centrosome proliferation/separation and protein expression. These may 

reflect to the binding of drugs on 8-tubulin and specifically  to their different 

effect on microtubule dynamics.

Proccedings of the 33rd Scientific Conference of Hellenic Society for Biological Sciences
EDESSA  May 19-21, 2011
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K!I!<A <AG :/B@FDGAG <LH K!<:IIB/FL<!:GLH <AG 

!CL@J<<:FD:G BJGD:G (KKPs) G! ED:4BF!G KBF4!G G<F!G 

G! @:FED:@BJG KJB>I:G<!G H9C2

R6*<*6 B., ;$$09+ I.K., C%I(%&<*6 B. *%) F-26= ?.

     <,µ*&) H-'",3,%(&) I:J. 6&" >.2$:9,-, <µ;µ& =",3,%(&), AO?>, 

?&.#9"'/1µ",B9,31 L3('"&, 157 84 >2;.&

O' L0$,--(:%D$0&#0) $5) !@D."$$&%',) ("#1,) (MMPs) #"2'#$(72 µ', 

('.(<=20', 02?(:0:$'?,#K2 N0"?,%<7%(" µ0 28 µ=-5. E :%D$0(-"$'.G $(") 

?%,#$'.A$5$, 0:5%0&F0' #5µ,2$'.=) B"#'(-(<'.=) ."$$,%'.=) ?'0%<,#10) A:D) 

012,': 5 0µ8%"(<=20#5, 5 ,<<0'(<=20#5 .,' 5 µ5>,2'.G ?%,#$5%'A$5$, $5) 

.,%?'&), ,--& .,' :,I(-(<'.=) .,$,#$&#0') (B-0<µ(2G, ,%I%1$'?,). 

!'?'.A$0%,, (' MMP-2 .,' MMP-9 (F0-,$'2&#0)), B,120$,' 2, #>0$1F(2$,' µ0 

$52 0.?G-D#5 ?',BA%D2  .,%?',<<0',.K2  2(#5µ&$D2, ,B(7 =>0' 8%0I01  A$' 

0:&<(2$,' #0 ?'&B(%0) :0%':$K#0') A:D) :.>. .,$& $52 '#>,'µ1,. J$#', .%1I5.0 

#5µ,2$'.A 2, µ0-0$5I01 5 ,:A.%'#5 $5) MMP-2 #0 0:1:0?( µ0$,<%,BG) ,--& 

.,' 020%<A$5$,) $(" 02F7µ(", ":A $52 0:1?%,#5 ?',BA%D2  #$%0#(<A2D2 

:,%,<A2$D2 A:D) $( E2O2 (0:,<D<G (@0'?D$'.(7 #$%0)) .,' $( CoCl2 

(0:,<D<G ":(@1,)) #0 H9c2 .,%?',.(7) µ"(8-&#$0). U"µ(<%,B1, 

":(#$%Kµ,$() =?0'@0 A$' $( 0:,<Aµ02( ,:A E2O2 (200µL) (@0'?D$'.A #$%0) 

:%(.,-01 ,7@5#5 $5) 020%<A$5$,) $5) MMP-2 µ0 >%(2(0@,%$Kµ02( :%A$":(, 

:(" µ0<'#$(:('01$,' #$') 24 K%0). 9,%&--5-,, µ0 RT-PCR 8%=I5.0 A$' $( 

(@0'?D$'.A #$%0) :%(.,-01 ,7@5#5 .,' $D2 µ0$,<%&BD2 $(" <(2'?1(" $5) 

MMP-2, µ0 >%(2(0@,%$Kµ02( :%A$":( :,%Aµ('( $5) F"µ(<%,B'.G) ,2&-"#5) 

(µ=<'#$, 0:1:0?, #$') 24 K%0)). /,$& $52 0:1?%,#5 100 µL  CoCl2 

:,%,$5%GI5.0 ,7@5#5 $A#( $5) 020%<A$5$,) $5) MMP-2 A#( .,' $D2 

µ0$,<%&BD2 $(" <(2'?1(" ,:A $') 2 K%0) 0:1?%,#5), µ0 µ=<'#$( #$') 4 K%0) .,' 

0:,.A-("I5 µ01D#5 $D2 0:':=?D2  #0 µ0<,-7$0%(") >%A2("). !:':-=(2, µ0-=$5 

$5) 8'D#'µA$5$,) $D2 .,%?',.K2 µ"(8-,#$K2 #0 #"2IG.0) =2$(2(" 

(@0'?D$'.(7 #$%0) =?0'@,2 A$' 0:=%>0$,' =2$(2() ,:(:$D$'.A) I&2,$() µ0$& 

,:A 24 K%0) 0:1?%,#5). 90%,'$=%D µ0-=$0), µ0 $5 >%G#5 0'?'.K2 ,2,#$(-=D2, 

I, 8(5IG#("2 #$52 ,:(#,BG2'#5 $D2 #5µ,$(?($'.K2  µ(2(:,$'K2 :(" 

0µ:-=.(2$,' #$5 %7Iµ'#5 $5) ?%,#$'.A$5$,) $D2 MMPs #0 0:1:0?( 

µ0$,<%,BG) G .,' µ0$,-µ0$,B%,#$'.K2 $%(:(:('G#0D2, .&$D ,:A #$%0#(<A20) 

<', $(") .,%?',.(7) µ"(8-&#$0) #"2IG.0).  
P 9&$,B'& *$#-.& +$1µ&/,D,/;216# &98  9$,%$7µµ&/& /,- A.M.O.A (AO?>).
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STUDY OF THE RESPONSES OF MATRIX 

METALLOPROTEINASES (MMPS) TO VARIOUS STRESS 

CONDITIONS IN H9C2 CARDIAC MYOBLASTS

Zikaki K , Aggeli I.K., Gaitanaki C. and Beis I.
Department of Animal and Human Physiology, Faculty of Biology,                                  

University of Athens, Panepistimioupolis 157 84 Athens

Matrix metalloproteinases (MMPs) comprise , family of zinc-dependent 

endopeptidases with 28 members. The proteolytic activity of MMPs regulates 

principal cellular processes including: embryogenesis, angiogenesis and 

myocardial mechanical activity and also contributes to pathologies such as 

inflammation and arthritis. MMP-2 and MMP-9 (gelatinases) in particular, have 

emerged as key mediators in a number of cardiovascular diseases i.e. during 

ischaemia. Thus, the aim of the present study was the investigation of MMP-2 

response after treatment with various stressors like E2O2 (inducer of oxidative 

stress) and CoCl2 (simulating hypoxia) in H9c2 cardiac myoblasts, at the 

transcriptional level as well as at the level of its enzymatic activity.  Gel 

zymography revealed that E2O2 (200µL) - induced oxidative stress upregulates 

MMP-2 activity in a time-dependent manner with maximal activation detected 

after 24 hours. RT-PCR experiments also showed MMP-2 mRNA levels to be 

induced by  oxidative stress in a similar time-dependent way, with maximal 

values attained after 24 hours. Furthermore, treatment with 100 µL  CoCl2  

increased MMP-2 activity  and mRNA levels after 2 hours, with the maximal 

response observed after 4 hours, declining thereafter. In addition, examining 

cardiac myoblasts viability under severe oxidative stress conditions revealed 

extensive apoptotic death rates after 24 hours of treatment. Further studies 

(using selective inhibitors) are required so as to elucidate the signalling 

pathways implicated in the regulation of MMPs at the transcriptional or post-

translational levels, under stressful conditions in cardiac myoblasts. 

This work was funded by grants from the Special Research Account (University of Athens)
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IN VIVO K!IE<!G <LH >DBIBMD@LH !/DEF:G!LH <AG 

ID/B4BJG@DHAG @:D <LH LFDKLH <!ID@LH /FBPBH<LH 

/FL<!PHD@AG MIJ@B8JIDLGAG

B%99)8-6 K. !9)<*61, ,92&6 J. LA%*D#61, Annika Höhn2, Stefanie Grimm2, ?A)/Q#% 
E%-%A)/2#61, Tilman Grune2 & ?'<&&6= E. L#.3$*<*.=1

1 <,µ*&) =",3,%(&) O-//7$,- & =",4-'"6;), <µ;µ& =",3,%(&), A2."68 & 
O&9,D"'/$"&68 ?&.#9"'/;µ", >21.:., ?&.#9"'/1µ",B9,31, IJ%$74,-, 15784, >2;.&

2 Institute of Nutrition, Department of Nutritional Toxicology, Friedrich Schiller 
University Jena, Dornburger Straße 24, 07743 Jena, Germany

E <G%,2#5 ,:($0-01 µ', B"#'(-(<'.G, ,2,:AB0".$5 ?',?'.,#1, :(" 

#"2(?070$,', µ0$,@7 $D2 &--D2, ,:A $5 #"##K%0"#5 #$, .7$$,%, 

$%(:(:('5µ=2D2 ?"#-0'$("%<'.K2 :%D$042K2, 2(".-04.K2 (@=D2 .,' -':'?1D2. 

L0$,@7 $D2 :%D$042'.K2 $%(:(:('G#0D2 :(" #>0$1F(2$,' µ0 $5 <G%,2#5 

:0%'-,µ8&2(2$,' 5 ?5µ'("%<1, =2$(2, (@0'?Dµ=2D2, ,?'&-"$D2 :%D$042'.K2 

#"##Dµ,$Dµ&$D2 <2D#$K2 #,2 -':(B("#.125 (lipofuscin), .,IK) .,' 5 

#"##K%0"#5 $D2 K%'µD2  $0-'.K2 :%(4A2$D2  <-".(F"-1D#5)  [advanced 

glycation end-product(s) (AGE(s)] $, (:(1, ?5µ'("%<(72$,' µ=#D µ5-

02F"µ'.G) ,2$1?%,#5) ,2,<D<'.K2 #,.>&%D2 µ0 :%D$042'.=) ,µ'2(-(µ&?0). 

6$5 :,%(7#, 0%<,#1, µ0-0$GI5.0 5 in vivo 0:1?%,#5 $5) >(%G<5#5) 

,:(µ(2Dµ=2D2 :,%,<K<D2 -':(B("#.125) .,' AGEs #$5 µ,.%(8'A$5$,, #$5 

.'25$'.G '.,2A$5$, .,' #$52 020%<A$5$, $(" :%D$0,#Kµ,$() $(" 02$Aµ(" 

Drosophila melanogaster. ;, :%(.,%$,.$'.& µ,) 0"%Gµ,$, =?0'@,2 A$' $A#( 5 

-':(B("#.125 A#( .,' $, AGEs :%(.,-(72  µ01D#5 $5) µ,.%(8'A$5$,) $D2 

02$AµD2, µ0'Dµ=25 .'25$'.A$5$, .,' µ01D#5 $5) :%D$0,#Dµ'.G) 020%<A$5$,). 

O' $%=>("#0) ,2,-7#0') µ,) #$(>07("2 #$52 .,$,2A5#5 $5) µ(%',.G) 8&#5) 

$D2 :,%,$5%G#0D2 ,"$K2.
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IN VIVO STUDIES OF THE EFFECTS INDUCED IN ORGANISMAL 

HOMEOSTASIS BY LIPOFUSCIN OR ADVANCED GLYCATION END 

PRODUCTS

Kalliopi K. Iliaki1, Eleni N. Tsakiri1, Annika Höhn2, Stefanie Grimm2, Issidora S. 
Papassideri1, Tilman Grune2 & Ioannis P. Trougakos1

1 Department of Cell Biology & Biophysics, Faculty of Biology, National & 
Kapodistrian University of Athens, Panepistimiopolis, Zografou, Athens 15784, Greece

2 Institute of Nutrition, Department of Nutritional Toxicology, Friedrich Schiller 
University Jena, Dornburger Straße 24, 07743 Jena, Germany

Organismal ageing mostly  reflects the outcome of complicated interactions 

between genetic factors along with the accumulation of a variety of deleterious 

stochastic changes over time. This process relates to a progressive failure of 

homeostasis that promotes multiple cellular, molecular and biochemical 

changes including the intracellular accumulation of highly  oxidized and cross-

linked proteins known as lipofuscin. Moreover, via a non-enzymatic reaction 

between reducing sugars and amino groups of proteins various glycation 

products are formed, which gradually  become irreversibly  cross-linked, 

fluorescent protein derivatives termed as advanced glycation end-products 

(AGEs). Reportedly, both lipofuscin and AGEs elicit oxidative stress generation 

and inflammatory reactions in various cell types. In the present study, we 

analyzed the in vivo effects induced in the organismal homeostasis of the model 

organism Drosophila melanogaster by culturing flies in the presence of either 

lipofuscin or three different types of AGEs, namely ribose-, glucose- or 

fructose-AGEs. Our preliminary analyses indicated that exposure of the flies to 

different concentrations of lipofuscin or the three AGEs assayed decreased both 

health- and lifespan, induced a reduced climbing activity and suppressed 

proteasomal activities. Work in progress in our labs aims to clarify the 

molecular basis of these findings.
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KAN:HDGKBD G<BN:G<D@AG !@4F:GAG MBHDEDLH

@6µ+(#6= M<&.=

/*./$, F,$"&6;) =",3,%(&), R#.#/"6;) 6&" =",/#+.,3,%(&), LD$-µ& L&/$,5",3,%"6:. 

A$#-.:., >6&D1µ(& >21.:., CJ$&.,B /,- A4#'(,- 4, >2;.& 11527

E µ0$,<%,BG $D2 <(2'?1D2 012,' µ1, #$(>,#$'.G ?',?'.,#1, 0:0'?G (' 

:%D$0120) :(" $52 %"Iµ1F("2  8%1#.(2$,' #0 #>0$'.& >,µ5-G #"<.=2$%D#5 #$, 

.7$$,%,.  L'.%=) ?',."µ&2#0') #$52 #"<.=2$%D#5 $D2 µ0$,<%,B'.K2 

:,%,<A2$D2 µ:(%(72 2, =>("2 µ0<&-5 0:1?%,#5 #$52  =.B%,#5 $D2 <(2'?1D2 

#$A>D2 $("). J2, ,:A $, .,-7$0%, µ(2$=-, µ0-=$5) $D2  µ5>,2'#µK2 

#$(>,#$'.G) %7Iµ'#5) $5) µ0$,<%,BG) 012,' 5 0:,<Aµ025 ,:A ''.=) µ(-72#0') 
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:,%&<(2$0) :(" :%(#?=2(2$,' #$(2 02'#>"$G $(" <(2'?1(" µ0$& $52 ''.G 

µA-"2#5.  /,$& $52  :%K$5 B&#5 .,' #0 µA2( #0 =2, µ'.%A :(#(#$A ."$$&%D2 
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µ0$,B=%0$,' µ=#D ?',->%Dµ(#Dµ'.K2 ,--5-0:'?%&#0D2 #0 =2, µA2( 

,--5-Aµ(%B( $5) TRZ.8, :"%(?($K2$,) =$#' $52  #"<.%A$5#5 $(" 

µ0$,<%,B'.(7 #"µ:-A.(" .,' 020%<(:(15#5 $5) µ0$,<%,BG) µA2( ,:A ,"$A $( 

,--5-Aµ(%B(.  E :,%,<Aµ025 :%D$0125 TRZ-8 02'#>70' $( #Gµ, $5) µA-"2#5) 

µ=#D $5) #"µµ0$(>G) $5) #$52 020%<(:(15#5 $5) µ0$,<%,BG) .,' ,:A $, ?7( 

,--5-Aµ(%B, #0 µ0<,-7$0%( :(#(#$A ."$$&%D2.  Q%5#'µ(:(:('K2$,) 

µ'.%(#"#$('>10) DNA $,"$(:('G#,µ0 41 0:':-=(2 <(21?', $, (:(1, 

%"Iµ1F(2$,' µ=#D $D2 NRCs, µ0 $%A:( :,%Aµ('( µ0 ,"$A2 $5) TRZ-8.  *01@,µ0 

A$' .&I0 =2, ,:A ,"$& $, <(21?', ,--5-0:'?%& µ0 $, NRCs .,' A$' ,"$G 5 

,--5-0:1?%,#5 #"µ8,120' #0 =2, µ'.%A :(#(#$A ."$$&%D2 :(" 0.B%&F0' ,"$& 

$, <(21?', µ0 #$(>,#$'.A $%A:(.  !:':-=(2, ,2,.,-7N,µ0 A$' #0 .&I0 .7$$,%( 

(%<,2K2(2$,' 2-4 ":0%µ(%',.& #"µ:-=<µ,$, :(" :0%'=>("2 NRCs 

:%(#=%>(2$,' $, <(21?', <', 2, :,%,-&8("2 $(2 NF-kB <', 2, 0..'2G#0' 5 

µ0$,<%,B'.G $(") 020%<(:(15#5.  A2&-"#5 PCR #0 µ(2,?',1, .7$$,%, 

,:=?0'@0 A$' A-, $, <(21?', :(" %"Iµ1F(2$,' ,:A $, NRCs 0.B%&F(2$,' 

$,"$A>%(2, #$( 1?'( .7$$,%( µ0 #$(>,#$'.A $%A:(.  6"2(:$'.&, ,"$& $, 

:0'%&µ,$, .,$,?0'.27("2  A$' 5 #$(>,#$'.A$5$, #$52 <(2'?',.G =.B%,#5 

(B01-0$,', $("-&>'#$(2 02 µ=%0', #0 ?',>%Dµ(#Dµ'.=) ,--5-0:'?%&#0') :(" 

-,µ8&2("2 >K%, #0 µ'.%A :(#(#$A ."$$&%D2..
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 MECHANISMS OF STOCHASTIC GENE EXPRESSION 

Dimitris Thanos
Institute of Molecular Biology, Genetics and Biotechnology, Biomedical Research 

Foundation, Academy of Athens, Greece

Gene transcription is a stochastic process because most  of the proteins required 

to regulate this process exist in small amounts. One of the best characterized 

examples of stochastic transcriptional activation is the virus infection- induced 

expression of the human IFN-b gene, playing a key  role in mammalian antiviral 

response. Activation of the IFN_8 gene is a biphasic process requiring three 

distinct sets of transcription factors bound to the enhancer in response to virus 

infection.  During the early  phase of virus infection, the limiting transcription 

factor NF-.B is captured by 3 defined genetic elements termed NRCs (NF_.B 

Reception Centers) in a small percentage of infected cells and subsequently it is 

delivered via interchromosomal interactions to a single IFN_8 allele only, thus 

triggering enhanceosome assembly and monoallelic gene expression in this 

allele.  The produced IFN_8 protein amplifies the infection signal by 

stimulating expression of the IFN-8 gene further from both alleles and in a 

larger fraction of cells.  To identify additional genes activated by  NRCs we used 

DNA microarray technologies and have identified 41 genes affected by NRCs. 

We performed DNA FISH experiments using probes for NRCs and these genes 

and showed that  NRCs associate with all genes, and this association correlates 

with stochastic monoallelic expression.  Remarkably, we found that each 

expressing cell organizes 2-4 NRC conglomerates in which many  virus induced 

genes are recruited to receive NF-.B and initiate monoallelic gene expression.  

Single cell PCR analysis verified these data by showing that all NRC-regulated 

genes are expressed simultaneously in the same cell and in a stochastic manner.  

Taken together, these experiments strongly suggest that stochastic patterns of 

gene expression are due to interchromosomal interactions in a small proportion 

of cells.
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K!GBM!D:@: /!J@:, BD@B4JGDBIBMD: :H:/:F:MLMAG @:D 
E:GD@!G /JF@:MD!G
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:%(#$,$0"$'.A) %A-() $D2  .K2D2 .,' ( µ5>,2'#µA) ,2(1<µ,$A) $("), 5 ?':-G 

#$%,$5<'.G ?',#:(%&) .,' 5 ,20µ(>D%1, $D2 #:0%µ&$D2, $, ('.(B"#'(-(<'.& 
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µ0$&8,#5) #$52 ,2,:,%,<D<'.G B&#5) #0 #"2?",#µA µ0 $52 ."µ,'2Aµ025 

:,%,<D<G .K2D2  .,' $5 #"##D%0"$'.G ?5µ'("%<1, $5) ":=%<0',) #:0%µ,$'.G) 
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MEDITERRANEAN PINES, REPRODUCTIVE ECOPHYSIOLOGY 

AND FOREST FIRES

Costas A. Thanos
Department of Botany, Faculty of Biology, National and Kapodistrian University of 

Athens, Panepistimiopolis, Athens 15784

Aleppo (Pinus halepensis) and East Mediterranean pine (P. brutia) are the most 

important, typical Mediterranean pines of Greece and constitute extended forests 

that are constantly  experiencing wildfire pressure. Both species are obligatory 

seed regenerators; therefore, the natural, postfire resilience of their populations 

depends exclusively on the canopy seed bank accumulated within their closed 

and bradychorous (serotinous) cones. The following, major ecophysiological 

reproductive traits will be described in detail: the three-year-long seed maturation 

period, the protective role of cones and the mechanism of their opening, the bet 

hedging strategy of seed dispersal and the anemochory mode, the 

ecophysiological characteristics of seed germination, the temporal patterns of 

seedling emergence and establishment, the sapling survival and growth dynamics 

as well as the short duration of the juvenile phase (the time required for the 

vegetative-to-reproductive growth shift) in association with the annually 

fluctuating cone yield and the accumulative buildup of the canopy seed bank. The 

following questions are investigated and discussed: 1. Are these observed 

ecophysiological traits true adaptations towards the Mediterranean climate 

(including wildfires) or are they solely exaptations to earlier selective pressures? 

2. Based on the apparent ‘behaviour’ of both pines as r-strategists, should they be 

classified as ruderal plants? Finally, a predictive model is presented; this model 

can estimate the minimum time between two successive wildfires (interfire 

period) required for full postfire regeneration of a pine population; furthermore, 

validation of the model is attempted in several case studies and on the basis of 

the available, field and laboratory data.
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e-mail: lazaridou@bio.auth.gr, mmoustaka@bio.auth.gr

/7%'() #$A>() $5) O?5<1,) - 9-,1#'( <', $, Z0%& 2000/60/!/ 012,' 5 0:1$0"@5 
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ASSESSING ECOLOGICAL QUALITY OF THE SURFACE WATER 

BODIES OF SOFADITIS RIVER BASIN (PERF. KARDITSA) 

ACCORDING TO THE WATER FRAMEWORK DIRECTIVE 2000/60/

EC

Theofanoudi Aglaia1, Vourka Aikaterini1, Kougioumtzidou Kiriaki1, Brouziotis 
Theofilos2, Nikolopoulou Paraskevi1, Katsiapi Matina3, Moustaka Maria3, Lazaridou 

Maria1

1 School of Biology, Department of Zoology, School of Sciences, AUTP
2 Development Agency of Karditsa, Environment Department

3 School of Biology, Department of Ecology, School of Sciences, AUTP
e-mail: lazaridou@bio.auth.gr, mmoustaka@bio.auth.gr

The main objective of the Water Framework Directive 2000/60/EC (WFD) is to 

achieve good ecological status for all European water bodies by 2015. The 

present study is a first attempt to assess the ecological quality of the surface 

water bodies of Sofaditis river basin (June 2010) according to the guidelines of 

the WFD. Samplings were carried out at the riverine system of Sofaditis river 

basin and in Smokovou Reservoir based on the typology of the study area 

(System +[). The ecological water quality of the river was assessed based on the 

Hellenic Evaluation System using benthic macroinvertebrates. Furthermore, in 

each sampling station the physical–chemical parameters were measured and the 

hydromorhological ones were determined using the Habitat Modification Score 

(HMS). The ecological quality was below moderate in the majority  of the 

sampling sites. In Smokovou Reservoir, the ecological quality  was assessed on 

the basis of phytoplankton by  applying the metrics: phytoplankton biovolume, 

percentage contribution of cyanobacteria to the total biovolume and the 

modified Q index. The combination of these metrics revealed a good – 

moderate ecological quality.
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EBKD@BG @:D I!D<BJFMD@BG N:F:@<AFDGKBG HDL 

GLK:<DEDLH :/BKBHLK!HLH :/B H!:FBJG 

:GJK/<LK:<D@BJG :GR!H!DG K! BCJ !K4F:MK: <BJ 

KJB@:FEDBJ

;&4.59% B<O.1, G.3*)%&8= U%99D/6= 2, Stefan Lehr3, E'9D&% F-.Ha(H+1, 
E%&%$)Q(% LA)*#)*< 1, *%) B3#)<*.= ! B3-#%D.= 1

1<,µ*&) H&$µ&6,3,%(&), ?&.#9"'/;µ", ?&/$:.; 2 O&$D",3,%"6; F,.7D&, >//"68 
N,',6,µ#(,, L&/$"6; C+,3; ?&.#9"'/1µ(,- >21.:.;3 <µ;µ& =",+1µ#(&) ,R#$µ&."68  

E"&51/,3,%"68 O*./$,

!:'?5µ'(-(<'.=) µ0-=$0) #$5 ?'&%.0', $D2  $0-0"$,1D2 ?0.,0$'K2 ":(#$5%1F("2 

A$' $, 0:1:0?, $5) HDL #$( :-&#µ, #>0$1F(2$,' &µ0#, µ0 :%(#$,#1, ,:A 

,I5%(#.-G%D#5 .,' #$0B,2',1, 2A#(. H#$A#( :%A#B,$0) µ0-=$0) =>("2 

,2,?01@0' :D) :=%,2 $5) :(#A$5$,), 5 :('A$5$, .,' -0'$("%<'.A$5$, $5) HDL 

012,' 0@1#(" #5µ,2$'.=) #$52 #>0$'FAµ025 µ0 $52  HDL ,I5%(:%(#$,#1,. !2K 5 

µ=$%5#5 $D2 0:':=?D2 $5) HDL >(-5#$0%A-5) ,:($0-01 µ', 07.(-5 

0%<,#$5%',.G µ=$%5#5, 5 07%0#5 8'(?0'.$K2 02?0'.$'.K2 $5) HDL :('A$5$,) 

,:($0-01 ,.Aµ, ,2$'.01µ02( =%0"2,). 6$52  :%(#:&I0', 2, µ0-0$G#("µ0 $, 

?(µ'.& .,' -0'$("%<'.& >,%,.$5%'#$'.& $5) HDL :(" #>0$1F(2$,' µ0 $( 

=µB%,<µ, $(" µ"(.,%?1(", #$52 :,%(7#, µ0-=$5 ,:(µ(2K#,µ0 HDL ,:A 

20,%(7) ,#"µ:$Dµ,$'.(7) ,#I0201) (<35 years) µ0 (@7 =µB%,<µ, $(" 

µ"(.,%?1(" (AMI) .,' #"<.%12,µ0 $') ?(µ'.=) .,' -0'$("%<'.=) $5) '?'A$5$0) 

$5) µ0 $52 ,2$1#$('>5 "<0'K2 0I0-(2$K2 ((µ&?, ,2,B(%&)). C2&-"#5 µ0 

5-0.$%(BA%5#5 #0 :5.$G SDS-:(-",.%"-,µ'?1(" .,' ,2(#(,:($7:D#5 .,$& 

Western =?0'@0 A$' 5 HDL $D2 ,#I02K2 0µB,21F0' µ0'Dµ=2, 0:1:0?, apoA-I .,' 

apoE .,' ,"@5µ=2, 0:1:0?, apoC-III. !:':-=(2, ,2&-"#5 $D2 :%D$042K2  $5) 

HDL µ0 SELDI-TOFF B,#µ,$(#.(:1, µ&F,) µ0$& ,:A ?'#?'&#$,$5 

5-0.$%(BA%5#5, =?0'@0 A$' 5 HDL ,:A $52 (µ&?, AMI 0µB,21F0' µ0'Dµ=2, 

0:1:0?, apoM .,' PON1 #"<.%'$'.& µ0 $52   HDL $5) (µ&?,) ,2,B(%&). O' 

?(µ'.=) ,"$=) ?',B(%=) #>0$1F(2$,' µ0 ,"@5µ=25 (@0'?D$'.G '.,2A$5$, $5) 

HDL #$52  (µ&?, AMI 5 (:(1, 0:'808,'KI5.0 µ0 in vitro DPPH ?(.'µG. ;, 

?0?(µ=2, ,"$& ?01>2("2 :D) ?(µ'.=) ,--,<=) #$52 HDL #>0$1F(2$,' µ0 

,"@5µ=2( .12?"2( <', #$0B,2',1, 2A#( 02K 0<01%("2 $52 :'I,2A$5$, $( 

.-&#µ, [apoC-III] :%() [apoA-I] 2, ":(?0'.270' ,"@5µ=2( %1#.( 0µB%&<µ,$() 

$(" µ"(.,%?1(" #0 20,%(7) ,#"µ:$Dµ,$'.(7) ,#I0201). 

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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STRUCTURAL AND FUNCTIONAL CHARACTERIZATION OF HDL 

PARTICLES ISOLATED FROM YOUNG ASYMPTOMATIC PATIENTS 

WHO SUFFERED AN ACUTE MYOCARDIAL INFARCTION

Anthula E. Kavo1, Loukianos Rallidis2, Stefan Lehr3, Polina Mpozatzi1, Panagiota 
Tsikrika1, and Kyriakos E. Kypreos1

1Pharmacology Unit, University of Patras Medical School; 2Cardiology Unit, Attikon 
Hospital, University of Athens Medical School; 3Department of Biochemistry,German 

diabetes Center

Epidemiological studies during the past few decades have suggested that plasma 

HDL levels correlate directly with protection from atherosclerosis and coronary 

heart disease. More recent studies however have indicated that in addition to its 

quantity, HDL quality and functionality  are also very important parameters in 

the HDL-associated atheroprotection. Though biochemical determination of 

HDL cholesterol levels is an easy  laboratory  measurement, identification of 

biomarkers indicative of HDL quality is still under investigation. In an attempt 

to study the structural and funtional characteristics of HDL associated with 

myocardial infarction, in the present study we isolated HDL from young 

asymptomatic patients (<35 years) who suffered an acute myocardial infarction 

(AMI) and compared its structural and functional properties to HDL isolated 

from healthy (control) subjects. Isolation of plasma lipoproteins by 

ultracentrifugation followed by SDS-PAGE and western blot analysis showed 

that the HDL of AMI patients had reduced apoA-I and apoE levels and 

increased apoC-III. In addition, two dimensional electrophoresis followed by 

SELDI-TOFF mass spectrometry analysis of HDL from the two groups revealed 

that HDL from the AMI group had reduced levels of apoM and PON1 compared 

to the HDL of the control group. These structural differences correlated with 

increased oxidation capacity of the HDL from the AMI group, in an in vitro 

DPPH assay. Our data confirm that structural changes in HDL correlate with 

increased risk for coronary heart disease and raise the interesting possibility that 

and increased [apoC-III] over [apoA-I] ratio may indicate increased risk 

towards acute myocardial infarction in young asymptomatic patients.
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KAN:HDGKBG EF:GAG <AG NILF:K4:DHD@BIAG:  <B E!J<!FB  

K!FBG <BJ :DHDMK:<BG

"3#%&D% J. B'A(.-.59.3 *%) @6µ+(#).= G. B%9-%K+=
A$%&'/;$", =",3,%"6;) S1µ#(&), <µ;µ& L&/$"6;), ?&.#9"'/;µ", ?&/$:.

E x-D%,µB,'2'.A-5 (CAM), =2, ,2$'8'($'.A 0"%=D) B&#µ,$(), ?0#µ070$,' 0:1 

$5) µ0<&-5) %'8(#Dµ,$'.G) ":(µ(2&?,) $D2  8,.$5%1D2  .,' :,%0µ:(?1F0' 

I0µ0-'K?0') -0'$("%<10), A:D) 012,' 5 #72I0#5 $(" :0:$'?'.(7 ?0#µ(7, 5 
:%A#?0#5 $D2 tRNA-":(#$%Dµ&$D2 #$52 C-I=#5 .,' ( $0%µ,$'#µA) $5) 

:0:$'?'.G) ,-"#1?,). C2 .,' .%"#$,--(<%,B'.& ?0?(µ=2, ":(#$5%1F("2 $52 
:%A#?0#5 $5) CAM #$( .,$,-"$'.A .=2$%( $(" %'8(#Kµ,$(), 5 .-,##'.G 

,2&-"#5 ,:($7:D#5) 0'#5<01$,' ?7( I=#0') :%A#?0#5), µ1, #$( .,$,-"$'.A 

.=2$%( .,' µ1, ?07$0%5 #$52 01#(?( $5) #G%,<<,) 0@A?(" $5) :0:$'?'.G) 
,-"#1?,). 9%(5<(7µ020) .'25$'.=) µ0-=$0) =>("2 ?01@0' A$' 5 CAM (I) ,2$'-?%& 

$,>=D) µ0 =2, 02,%.$G%'( %'8(#Dµ,$'.A #7µ:-(.( (C) .,' #>5µ,$1F0' $( 
02?'&µ0#( CI, :(" #$5 #"2=>0', '#(µ0%1F0$,' 8%,?=D) #$( $0-'.A #7µ:-(.( 

C*I. H#$A#(, 5 :%A#?0#5 $5) CAM #$52  ,%>'.G .,' $0-'.G I=#5 012,' 

,µ('8,1D) ,:(.-0'Aµ025, :(" #5µ,120' A$' µA2( =2, µA%'( CAM 0µ:-=.0$,' 
#$( µ5>,2'#µA $5) ,2,#$(-G) $5) #72I0#5) $(" :0:$'?'.(7 ?0#µ(7.

L0 #.(:A $5 ?',-07.,2#5 $(" µ5>,2'#µ(7, 0B,%µA#,µ0 $52  $0>2'.G $5) 
>%(2(-?',8,Iµ'#µ=25) ,:($7:D#5), K#$0 2, ,:(.(µ1#("µ0 :-G%5 0'.A2,  $5) 

(-'.G) :(%01,) :%A#?0#5) $5) CAM. 9,%,$5%G#,µ0 A$', A$,2 5 CAM 

:%(#?=20$,' #$52 ,%>'.G I=#5 (CI), :%(#$,$070' ,:A >5µ'.(7) $%(:(:('5$=) 
$, 2(".-0($1?', A2451, G2505 .,' U2506, :(" 02$(:1F(2$,' <7%D ,:A $52 A-

I=#5 $(" .,$,-"$'.(7 .=2$%(". ;( <0<(2A) ,"$A 0@5<01 <',$1 5 CAM 
#"µ:0%'B=%0$,' D) #"2,<D2'#$'.A) ,2,#$(-=,). !<.,$&#$,#5 $5) CAM  #$52 

$0-'.G $5) I=#5 (C*I) :%(#$,$070' $( A2062, :(" 02$(:1F0$,' µ0$,@7 $(" 

.,$,-"$'.(7 .=2$%(" .,' $5) 0'#A?(" $5) #G%,<<,) 0@A?(" $5) :0:$'?'-.G) 
,-"#1?,). ;,"$A>%(2,, 5 :%(#$,#1, $D2  G2505 .,' U2506 0@,#I021F0', =2, 

2=( ,:($7:Dµ, #$( A2059 ,2,?70$,', 02K 5 0:'?0.$'.A$5$, $(" A2058 
,"@&20$,'. ;, ,:($0-=#µ,$& µ,) 0'#5<(72$,' µ1, ?7(-85µ&$D2 :%A#?0#5 $5) 

CAM, .,$& $52 (:(1, ,%>'.& $( ,2$'8'($'.A ?0#µ070$,' 8,I0'& #$5 #>'#µG $5) 

A-I=#5). 6$5 #"2=>0',, #$%=B0$,' 8%,?=D) :%() $( 2(".-0($1?'( A2062, 
:%(.,-K2$,) #0 ,"$A ?',µ(%BD$'.=) ,--,<=). O' ,--,<=) ,"$=) µ0$,B=%(2$,' 

,--(#$0%'.& #$, 2(".-0($1?', A2058 .,' A2059 :(" 02$(:1-F(2$,'  #$52 
01#(?( $5) #G%,<<,) 0@A?(" $5) :0:$'?'.G) ,-"#1?,). 6"20:K), 5 0$0%(<02G) 

,:($7:D#5 ?02  #>0$1F0$,' µ0 ?7( I=#0') :%(#?0#5) $5) CAM, ,--& µ0 

,--(#$0%'.& B,'2Aµ02,. 

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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THE MECHANISM OF CHLORAMPHENICOL ACTION:  THE 

SECOND PART OF THE PUZZLE

Ourania N. Kostopoulou and Dimitrios L. Kalpaxis
Laboratory of Biochemistry, School of Medicine, University of Patras, 26504 Patras, 

Greece

Chloramphenicol (CAM) is a broad spectrum antibiotic that inhibits protein 

synthesis in prokaryotes by binding to the peptidyltransferase region of the large 

ribosomal subunit and blocking essential ribosomal functions, such as peptide 

bond formation, binding of tRNA substrates to the A-site, and peptide-chain 

termination. Although X-ray crystallographic data are compatible with CAM 

binding to the catalytic center of the ribosome, classical footprinting analysis 

suggested two binding sites; one placed at the catalytic center and a second one 

positioned at the entrance of the peptide exit-tunnel. Previous kinetic studies 

have demonstrated that CAM (I) reacts rapidly with a model initiator ribosomal 

complex (C) to form an encounter complex CI, which is then isomerized slowly 

to a tighter final complex C*I. Nevertheless, binding of CAM  to the initial and 

final position is mutually  exclusive, which means that only one molecule of 

CAM is implicated in the mechanism of inhibition of peptide bond formation. 

To settle the complicated behavior of CAM binding to ribosomes, we applied a 

time-resolved chemical probing to achieve a complete picture of the entire 

course of CAM binding to Escherichia coli ribosomes. We observed that CAM 

bound at the initial position (CI) protects from chemical modification 

nucleotides A2451, G2505 and U2506, all clustered around the A-site of the 

catalytic center. This explains the behavior of CAM as compet-itive inhibitor. 

Accommodation of CAM  at its final position (C*I) causes protection effects on 

A2062, a nucleotide placed between two hydrophobic crevices; one at the 

peptidyltransferase center and the other at the entrance of the peptide exit 

tunnel. Meanwhile, the protections at G2505 and U2506 soften, a new footprint 

at A2059 is raised, while the reactivity  of A2058 is enhanced. Our results 

suggest a two-step binding of CAM, where initially  the drug binds deep  in the 

A-site crevice. Then, CAM slowly  reorientates toward A2062, causing 

conformational changes to this nucleotide. In turn, these changes are 

allosterically transmitted to nucleotides A2058 and A2059 placed at  the 

entrance of the peptide exit tunnel. Therefore, the footprinting heterogeneity 

does not correlate with two binding sites of CAM, but with allosteric effects. 
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!/DEF:GA :HBGBIBMD@UH /:F:MSH<LH G<AH !@4F:GA 

<LH J/BEBN!LH /BJ !H!FMB/BDBJH<:D :/S 

/BII:/I:GD:G<!G <LH J/!FBC!DEDBGLK:<LH (PPAR) G! 

@J<<:FD@A G!DF: <AG <GD/BJF:G (SPARUS AURATA, LINNAEUS 

1758)

B%I(0(HD/.3 ,.1,P#<A*.3 C.2, Planas J.V.2, ;&('&.-.59.3 ,.1
1 <,µ*&) IJ,3,%(&), <µ;µ& =",3,%(&), >.?.@., @#''&3,.(61

2 Department de Fisiologia, Facultat de Biologia, Universitat de Barcelona

E $#':(7%, ,:($0-01 =2, ,:A $, :-=(2  ?',?0?(µ=2, 0.$%0BAµ02, 01?5 $5) 

!"%D:,4.G) '>I"(.,--'=%<0',), µ0 $0%&#$', ('.(2(µ'.G #5µ,#1, <', $52 

!--&?,. 9,%A-, ,"$& 0-&>'#$, 012,' <2D#$& <', $( ,2(#(:('5$'.A #7#$5µ, 

$(" #"<.0.%'µ=2(" 01?("). 9,%&--5-,, $, $0-0"$,1, >%A2',, :(--=) =%0"20) 

0#$'&F("2 #$( %A-( $D2 µ0$,<%,B'.K2 :,%,<A2$D2 PPAR (":(?(>01) :(" 

020%<(:('(72$,' ,:A :(--,:-,#',#$=) $D2  ":0%(@0'?'(#Dµ&$D2) #$( 

,2(#(:('5$'.A #7#$5µ, $D2 I5-,#$'.K2. !:1#5) ( #>0$'.& :%A#B,$() 

µ(%',.A) >,%,.$5%'#µA) $D2 $%'K2 '#A$":D2 PPAR #$52 $#':(7%,, (?G<5#,2 

#$52  ,2&<.5 2, ?'0%0"25I01 5 0µ:-(.G $(") #$52 =µB"$5 &2(#5 ,:A.%'#5 $(" 

#"<.0.%'µ=2(" 01?(").

H) 0. $(7$(", #$52 :,%(7#, 0%<,#1, :%,<µ,$(:('GI5.0 in vitro 0:1?%,#5 µ0 

$52 ."$(.125 Tumor Necrosis Factor , (TNF ,) .,' $(2 -':(:(-"#,.>,%1$5 

(Lipopolysaccharide, LPS) #0 .7$$,%, $#':(7%,). !'.(#'$=##0%') K%0) µ0$& 

$52 0:1?%,#5 µ0 $52 ."$(.125 G µ0 $( LPS :%(#?'(%1#$5.0 µ0 $5 µ=I(?( $5) 

Real Time PCR 5 =.B%,#5 $D2 PPAR, .,' $D2 PPAR .,' $(" TNF ,, 

,2$1#$('>,.

;, ,:($0-=#µ,$, =?0'@,2 A$' 24 K%0) µ0$& $52 0:1?%,#5 µ0 $(2 TNF ,, $, 

0:1:0?, $D2 PPAR ?0 ?'=B0%,2  ,:A $( µ&%$"%,. C2$1I0$, 5 in vitro LPS 

>(%G<5#5 ,2  .,' ?02  0:5%=,#0 $52 =.B%,#5 $D2 PPAR , .,' 8, µ01D#0 $52 

=.B%,#5 $(" PPAR <, 02K ,7@5#0 $52 =.B%,#5 $(" TNF ,. J$#', ,:A $52 

,2&-"#5 $5) =.B%,#5) $(" PPAR < #0 #"2?",#µA µ0 $52 =.B%,#5 $(" TNF , 

:%(=."N0 A$' ( #"<.0.%'µ=2() '#A$":() $D2 PPAR 012,' :'I,2A2 2, ?%, D) 

,2$'-B-0<µ(2K?5) :,%&<(2$,) #$52 $#':(7%,, A:D) &--D#$0 =>0' ?0'>I01 .,' 

#$, I5-,#$'.&.

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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EFFECTS ON THE EXPRESSION OF PEROXISOME 

PROLIFERATOR-ACTIVATED RECEPTORS (PPARS) AFTER 

IMMUNE STIMULATION ON A CELL LINE OF GILTHEAD SEA 

BREAM (SPARUS AURATA, LINNAEUS 1758)

Kaitetzidou E.,1 Vraskou Y.,2 Planas J.V.,2 Antonopoulou ,.1
1 Department of Zoology, School of Biology, A.U.Th., Thessaloniki

2 Departament de Fisiologia, Facultat de Biologia, Universitat de Barcelona

Sea bream is one of the most popular farmed fish in Europe and of great 

commercial and economical importance particularly in Greece. However, our 

knowledge regarding the immune system of this species is limited to date. 

Meanwhile, there is an increased research interest  concerning lately  the role of 

PPARs (Peroxisome Proliferator-Activated Receptors) in the immune system of 

mammals. The relatively recent molecular characterization of PPARs in the 

gilthead sea bream has led to the need of investigating their implication in the 

innate immune system of this species.

Therefore, a cell line of the gilthead sea bream was stimulated with known 

immune factors: the cytokine Tumor Necrosis Factor , (TNF ,) or the 

lipopolysaccharide (LPS). Twenty  four hours after the in vitro stimulation with 

TNF , or LPS, the Real Time PCR method was used for the determination of 

the expression levels of PPARs, and PPARs and TNF ,, respectively.

The results of the present study indicated that 24 hours after the in vitro 

stimulation with TNF , the expression levels of PPARs didn’t  differ compared 

to control. On the other hand, LPS administration significantly reduced mRNA 

levels of PPAR <, although the PPAR , and 8 expression remained unchanged, 

whereas the expression levels of TNF , were increased. Thus the expression 

profile of PPAR < in combination with TNF , mRNA levels showed that in sea 

bream this PPAR isotype might act as an anti-inflammatory  factor, as it has 

previously been shown in mammals.
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@:<:IIAIB<A<: @:D !@I!@<D@B<A<: RF!/<D@LH JID@LH 

MD: <AH :/:FDRKAGA KD@FB>D:@LH /IARJGKLH G! 

HL/BJG DNRJ!G

B%*<A6= >., E%#9%-<&6 S. & ?.>. F-.H)<#6=
<µ;µ& R#J9,.(&) L+2-,3,%(&) & QD7/".,- ?#$"5733,./,), C+,3; R#J9,."6:. 

A9"'/1µ:., ?&.#9"'/;µ", @#''&3(&), H-/86,,38446 N. LJ.(& =83,)

6.(:A) $5) 0%<,#1,) G$,2 ( :%(#?'(%'#µA) $(" .,$,--5-A$0%(" I%0:$'.(7 

"-'.(7 <02'.G) >%G#5) <', $52  ,:,%1Iµ5#5 $5) O-'.G) L0#AB'-5) Q-D%1?,) 

(OLQ) .,IK) .,' ( =-0<>() $5) 0.-0.$'.A$5$,) (%'#µ=2D2 0.-0.$'.K2 

I%0:$'.K2 "-'.K2 :(" >%5#'µ(:('(72$,' <', $52  ,21>20"#5-,:,%1Iµ5#5 

#"<.0.%'µ=2D2 (µ&?D2 µ'.%((%<,2'#µK2. 

9%,<µ,$(:('GI5.,2  µ'.%(8'(-(<'.=) ,2,-7#0') #0 ?01<µ,$, '>I7D2 $#':(7%,) 

#$( $=-() $(" 0µ:(%'.(7 >%A2(" FDG) $(") µ0$& ,:A #"2$G%5#5 #$(") 5(C. 

/,$,µ0$%GI5.,2 5 OLQ #0 $%"8-1, Plate Count Agar (PCA), PCA µ0 1,5% 

,-&$', PCA µ0 2,5% ,-&$', Tryptone Soy Agar (TSA), TSA µ0 1,5% ,-&$', 

TSA µ0 2,5% ,-&$', Iron Agar (IA), IA µ0 1,5% ,-&$', IA µ0 2,5% ,-&$'. ;, 

0.-0.$'.& "-'.& :(" 0-=>I5#,2 G$,2  (,) Violet Red Bile Glucose Cgar 

(VRBGA) :(" >%5#'µ(:('01$,' <', $52 ,:,%1Iµ5#5 $D2 Enterobacteriaceae, (<) 

CFC Agar (CFC) <', Pseudomonas sp. (<) TCBS Agar :(" >%5#'µ(:('01$,' <', 

:%(#?'(%'#µA Vibrio sp. .,' ?) Starch Ampilcillin Agar (SA), :(" 

>%5#'µ(:('='$,' <', :%(#?'(%'#µA Aeromonas sp. O >,%,.$5%'#µA) $D2 

,:('.'K2 =<'20 µ0 8'(>5µ'.=) ?(.'µ=).

 ;( TSA ,:($=-0#0 #$,$'#$'.& $( .,$,--5-A$0%( I%0:$'.A "-'.A <', $52 

,:,%1Iµ5#5 $5) OLQ ?12(2$,) $(") "N5-A$0%(") :-5I"#µ(7). O' 

Pseudomonas sp. ,:($0-(72 $( µ0<,-7$0%( :(#(#$A #$( CFC ,--& .,' #$( 

SA. 6$( VRBGA #5µ,2$'.A :(#(#$A G$,2 Pseudomonas sp. .,' Aeromonas sp. 

,--& >D%1) 2, 0µB,21F("2  $52  $":'.G ,:('.1, $D2 Enterobacteriaceae. ;=-(), 

#$( TCBS A-, $, 8,.$G%', :(" ,2,:$7>I5.,2  ,2G.,2 #$52 ('.(<=20', 

Enterobacteriaceae. 

6"µ:0%,120$,' A$' $( TSA, µ:(%01 2, >%5#'µ(:('01$,' <', $52 ,:,%1Iµ5#5 $5) 

OLQ #$, ,-'07µ,$,, ,2$'.,I'#$K2$,)  $( PCA :(" >%5#'µ(:('01$,' <', $52 

OLQ #$, $%AB'µ, #7µBD2, µ0 $, ?'0I2G 9%A$":, µ'.%(8'(-(<'.G) ,2&-"#5). 

!:1#5), 012,' ,2,<.,1( 2, :%,<µ,$(:('01$,' #0 .&I0 $%"8-1( ?0'<µ,$(-5:$'.& 

0:'808,1D#5 $D2 ,:('.'K2  <', $52 (%IG ,:,%1Iµ5#5 #"<.0.%'µ=2D2 (µ&?D2 

µ'.%((%<,2'#µK2.
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PERFORMANCE AND SELECTIVITY OF MEDIA USED FOR THE 

ENUMERATION OF BACTERIAL POPULATIONS ON SEAFOOD

Kakasis S., Parlapani F. & I.S. Boziaris
Dept. of Ichthyology and Aquatic Environment, School of Agricultural Sciences, 

University of Thessaly, Fitokou street, 38446, N. Ionia, Volos, Greece

The aim of the present work was the determination of the optimal medium for 

TVC enumeration and the examination of selectivity  of different selective 

media, which are used for enumeration of various spoilage bacteria in fish and 

seafood. 

Samples of sea bream fish at the end of shelf-life after storage at 5oC, were 

taken for microbiological analysis. Enumeration of TVC on Plate Count Agar 

(PCA), PCA supplemented with 1,5% and 2,5% NaCl, Tryptone Soy Agar 

(TSA), TSA supplemented with 1,5% and 2,5% NaCl, Iron Agar (IA), IA 

supplemented with 1,5% and 2,5% NaCl were used. The selective media used 

were (a) Violet Red Bile Glucose Cgar (VRBGA) for Enterobacteriaceae, (b) 

CFC Agar (CFC) for Pseudomonas sp. (c) Thiosulphate Citrate Bile Salts 

Sucrose Agar (TCBS) for Vibrio sp. and d) Starch Ampilcillin Agar (SA), for 

Aeromonas sp. determination. Characterization of selected colonies were carried 

out using biochemical tests.

 The highest TVC population was enumerated on TSA and for this reason 

was designated as the best medium among the rest for TVC determination. 

Pseudomonas sp. comprised the highest portion of counts on CFC and SA 

medium. Pseudomonas sp. and Aeromonas sp. constituted a significant portion 

of VRBGA medium, however they had different morphological features/

attributes in contrast to Enterobacteriaceae. Finally. on TCBS medium only, 

Enterobacteriaceae were found. 

From the media tested, TSA was the optimal medium for TVC 

enumeration in fish and for this reason might be possible to replace PCA which 

is used for TVC enumeration, according International Standards regarding 

microbiological analysis in foods. Additionally, confirmation of randomly 

selected colonies from selective media should be carried out for the precise 

enumeration of the specific microbial population.  
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E:GBG: :H:/<JCA GNBID@AG K!RBEBIBMD:G MD: :G@AG!DG 

J/:DRFBJ /BJ :4BFBJH G<DG E:GD@!G 4J<B@BDHLHD!G

B%9%4<*6 F%#D%

Kalath04mar@yahoo.gr 

E #5µ,#1, $D2 ?,#K2  012,' $0%&#$', .,' .,I(%'#$'.G <', $52 0:'81D#G µ,) 

#$5 35. O' .12?"2(' :(" $, ,:0'-(72  012,' :(--(1 .,' ,:,'$01$,' 5 #"µµ0$(>G 

A-D2 µ,) #$(2 ,<K2, <', $5 ?'&#D#G) $("). Q%0',FAµ,#$0 µ0IA?("), $0>2'.=) 

.,' "-'.& <', ,20$A$0%5 .,' ,:($0-0#µ,$'.A$0%5 µ&I5#5, <', .,--'=%<0', 

,@'K2 .,' ,2&:$"@5 #$&#0D2 .,' #"µ:0%'B(%K2 B'-'.K2 :%() $, ?,#'.& 

:0%'8&--(2$,.

6$52 :,%(7#, 0%<,#1, :,%("#'&F0$,' µ', µ0I(?(-(<1, *'?,.$'.G) J%0"2,) 

<', #>(-01, $5) *0"$0%(8&Iµ',) !.:,1?0"#5) #>0$'.G µ0 $5 µ0-=$5 $D2 

?,#K2, 8,#'#µ=25 #$, :(%1#µ,$, $(" !"%D:,4.(7 :%(<%&µµ,$() Comenius 

European Forests Network .,' $D2 9%(<%,µµ&$D2 90%'8,--(2$'.G) 

!.:,1?0"#5) <, E7',) /1) F,.;) A9&.J';41 .,' <, E7',) /1) &-3;) /,- 

C+,3#(,- µ&) :(" 0.:A25#,2 $, X7.0', 6(%D2G) MA?(" .,' L0-0#K2 

E%,.-01(". E =%0"2, ,2,:$7##0$,' #"2GID) #0 µ', .(2$'2G :%() $( #>(-01( 

?,#'.G :0%'(>G .,' 0#$'&F0' #$5 FD$'.A$5$, $D2 ?=2?%D2, $5 8'(:('.'-A$5$,, 

$52 0:1?%,#5 $5) %7:,2#5) .,' &--, :(-'$'#µ'.& #$('>01, :(" #>0$1F(2$,' µ0 

$( ?&#(). 9%'2 $52 0:1#.0N5, ,:,'$01$,' 025µ=%D#5 #>0$'.& µ0 $( ,2$'.01µ02(, 

$( :0%'0>Aµ02( .,' $5 ?',?'.,#1, $5) 0:1#.0N5). C2,:$7##(2$,' 

.,$,$(:'#$'.=) #"F5$G#0') .,' ,2,F5$G#0') :(-'$'#$'.K2, .('2D2'.K2 .,' 

('.(2(µ'.K2 #$('>01D2 #0 2$A:'(") .,' 0'?'.(7), #$, 8'8-1, .,' #$( ?',?1.$"(. 

/,$& $52 0:1#.0N5 #$( :0?1( µ0-=$5), #$( ?&#(), ,2,<2D%1F(2$,' $, 01?5 $5) 

.('2D21,) $(", ":(-(<1F0$,' $( 7N() $D2 ?=2?%D2, µ0$%01$,' 5 ,7@5#G $("), 

<120$,' $,@'2Aµ5#5 $D2 ?=2?%D2 #0 .-&#0') ,2&-(<, µ0 $52 =.$,#5 $D2 

,:D-0'K2 $D2 B7--D2 .,' $D2 80-(2K2  $("), $(" $7:(" $D2 ,:D-0'K2, $5) 

>%Dµ,$'.G) ?',B(%(:(15#G), $5) FD$'.A$5$,) $5) .(%"BG), $D2 0:'?%&#0D2 

,:A =2$(µ,, :"%.,<'=) .-:. C2,F5$(72$,' 02?01@0') .,' #$('>01, ,2I%K:'2D2 

0:0µ8&#0D2, A:D) %7:,2#5), 8A#.5#5), .,--'0%<0'K2, ('.(?Aµ5#5), 

?'&2('@5) ?%AµD2 .,' <02'.& ,2,:$"@',.K2 :,%0µ8&#0D2. ;, ,:($0-=#µ,$, 

#"2I=$(2$,', #"F5$(72$,' .,' :,%("#'&F(2$,' #$5 #>(-'.G .('2A$5$,, #$52 

$(:'.G .('2D21,, #$( ?',?1.$"(. 
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FORESTS:  DEVELOPMENT OF SCHOOL METHODOLOGY FOR 

FIELD STUDIES OF THE BOTANICAL WOODLAND

Kalathaki Maria

Kalath04mar@yahoo.gr 

The major importance of forests is critical for our survival on planet Earth. 

Forests are threatened by  a lot of dangers and all of us have to contribute in the 

fight for their survival. Young people have to be more sensitive, educated and 

activated by  accordingly specialized teachers who are going to organize the 

educational background, decide on methodology, techniques and materials for 

the easiest and most effective learning, for the production of values, attitudes 

and friendly behaviors towards forests.  

In this project, a methodology of Instructive Research for schools of Secondary 

Education is presented, related to the study  of forests, based on the conclusions 

of the European Comenius European Forests Network  and on the Programmes 

of Environmental Education The Forest of the Epanosifis Monastery and The 

Grove in our School yard conducted by the Soroni of Rhodes Lyceum and the 

Lyceum of Meleses in Heraklion. 

The research usually takes place in a forest area close to the school and focuses 

on the vitality  of the trees, the biodiversity, the effects of pollution and other 

cultural elements related to the forest. Before the visit, a briefing on the subject, 

the content and the procedure is necessary. There is a lot of informative 

discussion and research over cultural, social and economical factors with locals 

and specialists and also in books and the Internet.   

During the field trip, in the forest are identified the species of it’s bio-

community, the height and growth of the trees are calculated, there is the 

classification of the trees according to the extend of the leaf loss, the kind of 

loss, colour differentiation, vitality of the tree top, insect and fire effects, etc. 

The young researchers look for signs and facts of human intervention, such as 

pollution, grazing, cultivating, building, road construction and developmental 

intervention in general. The results are recorded, discussed and presented in the 

school and in the local community and finally in the Internet. 
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FJRKDGA <BJ MBHDEDBJ PlCoup-TF G<B !K>FJB <BJ :NDHBJ 

Paracentrotus lividus

G%µ-#)&+ B%9%µ-8*6* *%) B'&A(%&(D&.= N. S93(H<&6=
<µ;µ& =",3,%(&), ?&.#9"'/;µ", ?&/$:., ?&.#9"'/1µ",B9,31, K(, 26504

O' Coup-TFs (Chicken ovalbumin upstream promoter-Transcription Factors) 

012,' µ0$,<%,B'.(1 :,%&<(2$0) :(" ,2G.("2  #$52 ":0%('.(<=20', $D2 

":(?(>=D2 $D2 #$0%(0'?K2/I"%0(0'?K2 (%µ(2K2. L0-=$0) $D2  Coup-TFs 
?',BA%D2 0'?K2 =?0'@,2 A$' :%A.0'$,' <', 0@,'%0$'.& #"2$5%5µ=2, <(21?', :(" 

0.B%&F(2$,' ."%1D) #$( 20"%'.A #7#$5µ,. O' Coup-TFs :,1F("2 #5µ,2$'.A 
%A-( #$5 %7Iµ'#5 $5) (%<,2(<=20#5), $5) 20"%(<=20#5) .,' $5) ."$$,%'.G) 

?',B(%(:(15#5) .,$& $52 0µ8%"4.G ,2&:$"@5 $D2  (%<,2'#µK2. 6$(2 ,>'2A 

Paracentrotus lividus $( <(21?'( PlCoup-TF 0.B%&F0$,' #0 A-, $, 0µ8%"4.& 
#$&?', .,' #$(2 :-("$=, #"<.0.%'µ=2,, #$5 20"%'.G #$('8&?, $(" #$(µ,$'.(7 

0@D?=%µ,$(). 60 µ', #0'%& :,-,'A$0%D2  :0'%,µ&$D2, $µGµ,$, $5) %"Iµ'#$'.G) 
:0%'(>G) $(" PlCoup-TF .-D2(:('GI5.,2  ,2(?'.& $(" <(2'?1(" ,2,B(%&) 

GFP, 02=I5.,2 #0 <(2'µ(:('5µ=2, ,"<& ,>'2(7 .,' µ0-0$GI5.0 $( :%A$":( 

=.B%,#G) $(") #$( #$&?'( $(" :-("$=,. C:A $, ,:($0-=#µ,$, $D2 :0'%,µ&$D2 
,"$K2, .,$,-G@,µ0 #$( #"µ:=%,#µ, A$' $( $µGµ, $5) ,2(?'.G) :0%'(>G) -212 

=D) -532 (:0%'(>G a) 012,' 0:,%.=) <', 2, .,$0"I720' $52 =.B%,#5 $(" <(2'?1(" 
PlCoup-TF #$( #$(µ,$'.A 0@K?0%µ,. C.(-(7ID), µ0 µ', #0'%& 0--0'µµ&$D2 

.,' 0#D$0%'.K2 ,B,'%=#0D2  $5) :0%'(>G) a, .,$,-G@,µ0 #$( #"µ:=%,#µ, A$' 

#"<.0.%'µ=2, #$('>01, ,:A.%'#5) #$') I=#0') -378, -436 .,' -450 =>("2 :'I,2A 
%"Iµ'#$'.A %A-( #$52 =.B%,#5 $(" <(2'?1(" PlCoup-TF. 9%,<µ,$(:('G#,µ0 

EMSAs µ0 $, #$('>01, ,"$& >%5#'µ(:('K2$,) :"%52'.A 0.>7-'#µ, 0µ8%"4.K2 
."$$&%D2 .,' :,%,$5%G#,µ0 A$' ,2,<2D%1F(2$,' ,:A µ0$,<%,B'.(7) 

:,%&<(2$0). 6$(>0"µ=20) µ0$,--&@0') $D2 #$('>01D2 ,"$K2  µ0 ,2$1#$%(B5 

PCR, .,' µ'.%(02=#0') $D2 ,2$1#$('>D2 .,$,#.0",#µ&$D2 #0 <(2'µ(:('5µ=2, 
,"<& ,>'2(7, =?0'@,2  A$' 0:5%0&F("2  $( :(#($'.A .,' '#$(0'?'.A :%A$":( 

=.B%,#5) $(" <(2'?1(" ,2,B(%&) GFP #$( #$&?'( $(" :-("$=,. E #7<.%'#5 
$D2 ,--5-(">'K2  $D2 $%'K2 #$('>01D2  ,:A.%'#5) µ0 8&#0') ?0?(µ=2D2 

µ0$,<%,B'.K2 :,%,<A2$D2, =?0'@0 A$' (' :'( :'I,2(1 %"Iµ'#$=) :(" 

:%(#?=2("2  #$, #$('>01, -450, -436 .,' -378 012,' ,2$1#$('>, (' Ets, AP1 (Jun/
Fra2) .,' Otx. C:(µ(2K#,µ0 µ0 RT-PCR .,' .-D2(:('G#,µ0 $, cDNAs $D2 

:,%,<A2$D2 PlJun .,' PlFra2 .,' µ0-0$G#,µ0 $( ,2,:$"@',.A :%A$":( 
=.B%,#G) $(") #0 =@' 0µ8%"4.& #$&?', µ0 in situ "8%'?(:(15#5 .,' qPCR. O' 

:%D$0P20) PlJun .,' PlFra2 :,%,#.0"&#$5.,2 µ0 in vitro µ0$,<%,BG .,' 

µ0$&B%,#5 .,' µ0-0$GI5.0 5 in vitro :%A#?0#G $(") #$( #$('>01( -436 D) 
(µ(?'µ0%G (Jun/Jun .,' Fra2/Fra2) .,' D) 0$0%(?'µ0%G (Jun/Fra2).

*E X,µ:%'2G /,-,µ:A.5 012,' ":A$%(B() $(" T?%7µ,$() ‘C-=@,2?%() 6. H2&#5)’

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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EMBRYONIC REGULATION OF THE PlCoup-TF GENE IN THE SEA 

URCHIN Paracentrotus lividus

Lamprini Kalampoki* and Constantin N. Flytzanis
Department of Biology, University of Patras, University Campus, Rio 26504

Coup-TFs are transcription factors, which belong to the steroid-thyroid-retinoic 

acid receptor superfamily. Studies in a plethora of species have shown that 

Coup-TFs are extremely conserved genes, preferentially  expressed in the 

developing nervous system. They play an important role in organogenesis, 

neurogenesis and cellular differentiation in embryonic development. The sea 

urchin PlCoup-TF is expressed at all stages of embryonic development and at 

the pluteus stage in particular, its expression is restricted in the neurogenic cell 

layer of the oral ectoderm. In previous experiments, various fragments of the 

PlCoup-TF regulatory region were cloned upstream of the reference gene GFP, 

microinjected into fertilized sea urchin eggs and determined the pattern of GFP 

expression at the pluteus stage. The results of these experiments confirmed that 

fragment a (-212 to -532) is sufficient to direct the expression of the reference 

gene in the oral ectoderm. Upstream and internal deletions into fragment a, 

indicated that three response elements at positions -378, -436 and -450 may 

have a possible regulatory role in the expression of the PlCoup-TF gene. 

EMSA experiments, with embryonic nuclear extracts, showed that DNA binding 

proteins specifically recognize these response elements. Site directed 

mutagenesis of the three response elements with inverse PCR and 

microinjection of the resulting constructs into sea urchin eggs, revealed that 

they  play a role in the quantitative and tissue specific expression of the 

reference GFP gene at the pluteus stage. Sequence comparison of these 

elements with a transcription factor database showed that  the probable 

regulatory proteins that  bind to the sites  -450, -436 and -378 are the Ets, AP1 

(Jun/Fra2) and Otx respectively. We isolated with RT-PCR and cloned the PlJun 

and PlFra2 cDNAs and studied the developmental pattern of their embryonic 

expression with in situ hybridization and real time qPCR. The transcription 

factors PlJun and PlFra2 were prepared by in vitro transcription and translation 

and their in vitro binding to the -436 response element, either as homodimers 

(Jun/Jun and Fra2/Fra2) or heterodimers (Jun/Fra2), was analyzed by EMSA 

experiments.

*Lamprini Kalampoki is a fellow of the ‘Alexander S. Onassis’ foundatio
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K!I!<A <AG :IIAI!/DEF:GAG J/BEBN!LH GJ8!JMK!HLH 

K! G-/FL<!PH!G (GPCRs) K! G'-/FL<!PH!G

B%9&(#0µ(HD.3 M1, M0./'#.-.59.3 M.K. 1, F-<$*.= E.C. 2 *%) N%µ8/#%*%= >.?. 2 
1<,µ*&) =",3,%(&) O-//7$,- 6&" =",4-'"6;), <µ;µ& =",3,%(&), ?&.#9"'/;µ", >21.:., 

>2;.&,15701, A337D&, 2<µ;µ& ?31$,4,$"6;) µ# A4&$µ,%*) '/1 =",U&/$"6;, 
?&.#9"'/;µ", C/#$#7) A337D&), M&µ(& 35 100

E ."$$,%'.G #5µ,$(?A$5#5 :,1F0' #5µ,2$'.A %A-( #$52 %7Iµ'#5 $5) 
0:'.('2D21,) $(" ."$$&%(" µ0 $( :0%'8&--(2 $(" .,' #$52 ,:A.%'#G $(" #$, 
µ527µ,$, :(" -,µ8&20' <', 2, 0@,#B,-1#0' $52 07%"Iµ5 -0'$("%<1, $(". 
*"#-0'$("%<10) :(" (?5<(72  #0 #"20>G µ0$,818,#5 #Gµ,$() G µ5 µ0$,818,#5 
#Gµ,$(), µ:(%01 2, :%(.,-=#("2 ?'&B(%0) :,I(-(<'.=) .,$,#$&#0') .,' 
=--0'N5 $5) '.,2A$5$,) %7Iµ'#5) $5) (µ('A#$,#5) ,:A $( .7$$,%(.  O' 
#"F0"<µ=2(' µ0 G-:%D$0P20) ":(?(>01) (GPCRs) ,:($0-(72 $(") :'( 
#5µ,2$'.(7), :(-":(1.'-(") .,' :(-":-5I01) ?',µ0µ8%,2'.(7) ":(?(>01) $D2 
0".,%"D$'.K2 (%<,2'#µK2.  +,#'.A $(") <2K%'#µ, ,:($0-01 5 #72?0#G $(") 
µ0 #B,'%'.=) "?,$(?',-"$=) :%D$0P20), $') G-:%D$0P20) (Guanine nucleotide 
binding proteins).  E 0@0'?1.0"#5 $5) ,--5-0:1?%,#5) 02A) GPCR µ0 $( 
0$0%($%'µ0%=) $5) G-:%D$0P25) .,I(%1F0$,' #0 µ0<&-( 8,IµA ,:A $52 
#"<<=20'& $(" <', (%'#µ=20) :0%'(>=) $5) G, ":(µ(2&?,).  ;( PRED-
COUPLE2, 012,' =2, 0@,'%0$'.& .,-A 0%<,-01(, :(" :%(8-=:0' $52 0@0'?1.0"#5 
$5) #7F0"@5) $D2  GPCRs µ0 $') G,-:%D$0P20), >%5#'µ(:('K2$,) D) 01#(?( $52 
,.(-("I1, $(" GPCR.  E :%A8-0N5 8,#1F0$,' #0 µ=%5 $5) ,.(-("I1,) $(" 
GPCR ":07I"2, <', $52  0'?'.A$5$, $5) ,--5-0:1?%,#5) µ0 $52 G,-:%D$0P25. 
6$A>() µ,) 012,' 2, ?12("µ0 D) 01#(?( $52  ,.(-("I1, $(" GPCR .,' $52 
,.(-("I1, $5) G,-:%D$0P25) K#$0 2, >%5#'µ(:('01 :-5%(B(%1, .,' ,:A $') 
:0%'(>=) ,--5-0:1?%,#G) $5) µ0 $(2 GPCR, 80-$'K2(2$,) µ0 ,"$A $(2 $%A:( 
$52 ,:A?(#5 $(" ":&%>(2$() 0%<,-01(" :%A<2D#5) .,' #5µ,$(?($K2$,) =2, 
2=( $%A:( ,2,<2K%'#5) $5) ?"2,$A$5$,) ,--5-0:1?%,#5) ?7( :%D$042K2 
>%5#'µ(:('K2$,) ,:-& $') ,.(-("I10) $(").  9%() ,"$G $52 .,$07I"2#5 
>%5#'µ(:('(72$,' ?0?(µ=2, $5) Uniprot-SwissProt .,' $5) gpDB .,' 
#"2?",#µA) Hidden Markov Models .,' ;0>25$K2 Z0"%D2'.K2  *'.$7D2.  O' 
:%K$0) ?(.'µ=) =>("2 ?K#0' "N5-& :(#(#$& 0:'$">1,), ,--& I, ?'0@,>I(72 
0:':-=(2 ?(.'µ=) #0 µ0<,-7$0%, #72(-, ?0?(µ=2D2 <', 8=-$'#$5 ,:A?(#5.

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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STUDIES OF THE INTERACTION OF GPCRs WITH G'-PROTEINS

Kalntremtzhiou M. 1, Theodoropoulou M.C. 1, Bagos P.G. 2 & Hamodrakas S.J. 1  
1Department of Cell Biology & Biophysics 

Faculty of Biology University of Athens, Athens 157 01, Greece, 
2Department of Computer Science and Biomedical Informatics, University of Central 

Greece, Lamia 35 100

Signal transduction plays a critical role in the regulation of the cell’s 

communication with its outer environment and its response to extracellular 

stimuli.  Misfunction leading to continuous signal transduction or no signal 

transfer may create various pathological phenotypes and lack of the ability for 

homeostasis regulation.  G-protein coupled receptors (GPCRs) comprise a very 

important, diverse and large group of receptors in eukaryotic organisms.  Their 

basic feature is their interaction with globular G-proteins (Guanine nucleotide 

binding proteins).  The specificity of the interaction of the GPCR with the 

heterotrimer depends mainly on the receptor's affinity with specific regions of 

the G,-subunit.  PRED-COUPLE2, developed in our lab, is a very  successful 

tool that predicts the coupling specificity of GPCRs to G-proteins, utilizing as 

input the GPCR’s sequence alone.  The prediction is based on parts of the 

receptor’s sequence responsible for the specificity  of the interaction with the 

G,-protein.  Our goal is to provide as input the GPCR’s and the G,-protein’s 

sequence in order for the tool to use for the prediction additional information 

from the G,-protein’s interacting sites with the GPCR, improving that way the 

performance of the existing tool and starting a novel way  of recognizing 

protein-protein interacions, utilizing only  their sequences.  Towards this 

direction we have used data from Uniprot-SwissProt and gpDB, a database of 

GPCRs and interacting G-proteins, developed also in our lab, and a combination 

of Hidden Markov Models (HMMs) and Artificial Neural Networks (ANNs).  

The first  attempts show satisfactory performance, but more trials will be 

conducted to larger data sets for optimum performance.
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NFAGA <LH KBFD:@LH E!D@<LH PCR-RFLP G<BH <:CDHBKD@B 

/FBGEDBFDGKB !DELH <BJ M!HBJG MENTHA

B%µ6&)Q(6 ;., @#.5H%= ;., B.**D&6 >.
A$%&'/;$", C-'/1µ&/"6;) =,/&."6;) & H-/,%#J%$&4(&), <,µ*&) =,/&."6;),
<µ;µ& =",3,%(&), >$"'/,/*3#", ?&.#9"'/;µ", @#''&3,.(61), <.@. 104, 54124, 

@#''&3,.(61
 E-mail: akaminio@bio.auth.gr, drouzas@bio.auth.gr, kokkini@bio.auth.gr

;( <=2() Mentha ,2G.0' #$52 ('.(<=20', Lamiaceae .,' :0%'-,µ8&20' 01?5 :(" 

>,%,.$5%1F(2$,' ,:A µ0<&-5 µ(%B(-(<'.G .,' >5µ'.G (,'I=%', =-,',) 

:('.'-A$5$,. ;( <0<(2A) ,"$A .,' 5 #">2G :,%("#1, #$(") B"#'.(7) 

:-5I"#µ(7) ?'0'?'.K2 "8%'?1D2 .,I'#$(72 0@,'%0$'.& ?7#.(-( $(2  $,@'2(µ'.A 

:%(#?'(%'#µA $D2 µ0-K2 $(" <=2("). !@ ,'$1,) $(" µ0<&-(" ('.(2(µ'.(7 

02?',B=%(2$() $D2 ,'I0%1D2 0-,1D2  $(") (#"#$,$'.& $%(B1µD2, :($K2, 

B,%µ&.D2 .,' «:%&#'2D2» >5µ'.K2), $, B"$& $(" <=2(") Mentha 

.,--'0%<(72$,' #0 µ0<&-5 .-1µ,., #$') E9C, $52 T2?1, .,' $52 /12,. 6$52 

!--&?, 012,' :(-7 #">2G 5 :,%("#1, ,"$(B"K2 B"$K2 :(-"0$K2 0'?K2 $(" 

<=2(") :(" #>5µ,$1F("2 0.$0$,µ=2(") :-5I"#µ(7) #0 0?&B5 µ0 ,"@5µ=2, 

0:1:0?, "<%,#1,). 6$52  :,%(7#, 0%<,#1, #"--=>I5.,2 43 B"$'.& ?01<µ,$, 

,:A ,"$(B"01) :-5I"#µ(7) $(" <=2(") Mentha #0 (.$K ?',B(%0$'.=) :0%'(>=) 

$5) V0##,-1,) .,' $5) *. L,.0?(21,). O $,@'2(µ'.A) $(") :%(#?'(%'#µA) 

=?0'@0 A$' ,2G.("2 #0 $=##0%, ?',B(%0$'.& 01?5 $, Mentha aquatica, M. 

longifolia, M. pulegium .,' M. spicata. 6$5 #"2=>0',, >%5#'µ(:('GI5.,2 (' 

?01.$0) PCR-RFLP .,' µ0-0$GI5.,2 $%0') :0%'(>=) $(" cpDNA µ0 ?7( 

:0%'(%'#$'.& =2F"µ, ,2& :0%'(>G (=@' #"2?",#µ(1). !2$(:1#$5.,2 #"2(-'.& 12 

?',B(%0$'.(1 ,:-A$":(', (' $=##0%') ,:A $(") (:(1(") #0 :0%'##A$0%, $(" 02A) 

01?5 .,' (' (.$K #0 =2, µA2( 01?() (>,%,.$5%'#$'.(1 01?(")). E 7:,%@5 :(--K2 

?',B(%0$'.K2 ,:-($7:D2 ":(?0'.270' µ0<&-5 <020$'.G :('.'-A$5$, $D2 0'?K2 

$(" <=2(") Mentha :(" ,"$(B7(2$,' #$52 !--&?,. E :,%("#1, 02A) ,:A $(") 

:=2$0 >,%,.$5%'#$'.(7) ,:-A$":(") $5) M. spicata .,' 02A) ,:A $(") ?7( $5) 

M. aquatica #0 µ1, µA2( ,:A $') (.$K :0%'(>=) ?0'<µ,$(-5N1,) ,:($0-01 

=2?0'@5 <0D<%,B'.G) ?',B(%(:(15#5) $D2  ?7( 0'?K2. O' >,%,.$5%'#$'.(1 

,:-A$":(' :(" 02$(:1#$5.,2 ,:($0-(72 µ(%',.(7) ?01.$0) :(" I, µ:(%(7#,2 

2, >%5#'µ(:('5I(72 #$(2 $,@'2(µ'.A :%(#?'(%'#µA $D2 0'?K2 (species-

specific) $(" <=2(") Mentha.

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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USE OF PCR-RFLP AS MOLECULAR MARKERS IN THE 

TAXONOMIC IDENTIFICATION OF SPECIES IN THE GENUS 

MENTHA

Kaminioti A., Drouzas A., Kokkini S.

Laboratory of Systematic Botany & Phytogeography, Department of Botany, School of 

Biology, Aristotle University of Thessaloniki, P.O. 104, 54124 Thessaloniki
E-mail: akaminio@bio.auth.gr, drouzas@bio.auth.gr, kokkini@bio.auth.gr

 

The genus Mentha belongs to the Lamiaceae family and includes species that 

are characterized by great morphological and chemical (essential oils) diversity. 

Both this fact and the frequent presence of interspecific hybrids in natural 

populations make the taxonomic identification of the members of the genus 

extremely difficult. Due to the high economic importance of their essential oil 

(food ingredients, beverages, pharmaceuticals and "green» chemicals), plants of 

the genus Mentha are cultivated on a large scale in the U.S.A., India and China. 

In Greece, wild growing Mentha plants, members of different perennial species, 

form very often extensive populations in high-water-content soils. In the present 

work 43 plant samples, from of natural Mentha populations, were collected 

from eight different areas in Thessaly  and Western Macedonia (Greece). Their 

taxonomic identification, based on their morphological features, revealed that 

they  belong to four different species: Mentha aquatica, M. longifolia, M. 

pulegium and M. spicata. Then, PCR-RFLP molecular markers were used and 

three regions of cpDNA were digested with two restriction enzymes per region 

(six combinations). A total of 12 different haplotypes were identified: four of 

them existed in more than one species while eight were present in one species 

only (species-specific). The existence of many  different haplotypes indicates the 

high genetic diversity of Mentha species grown wild in Greece. The occurrence 

of one of the five species-specific haplotypes of M. spicata and one of the two 

of M. aquatica in one of the eight sampling areas suggests the geographical 

differentiation of both species. The identified species-specific haplotypes are 

molecular markers that may be used in the taxonomic identification of Mentha 

species.
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:H:IJGA K!<:II:C!LH G<: EJB KD<BNBHEFD:@: MBHDED: 

/BJ @LED@B/BDBJH tRNAs I!J@DHAG, G! 4JGDBIBMD@B 

/IARJGKB @:D G! ED:4BF!G /:RBIBMD@!G @:<:G<:G!DG

?. B%µ-.5#6=1 ,E. N%93O.-.59.31,  F. L0#H0&D/.31, >. E.3#&<#%= 2, C.  
N%(H6$0'#$D.32 , R. F%µ.5#6=1 *%) ;. RD1%1

1<µ;µ& =",+1µ#(&) 6&" =",/#+.,3,%(&), 6&" 2<µ;µ& L&/$"6;)
?&.#9"'/;µ", @#''&3(&),  41221 M7$"'&

         ;( mtDNA 012,' 0"&-D$( #$5 #"##K%0"#5 #5µ0',.K2 µ0$,--&@0D2,  

:(" 01$0 ?02 =>("2 B,'2($":'.=) 0:':$K#0') 01$0 0µ:-=.(2$,' #$52 0µB&2'#5 

I,2,$5BA%D2  2(#5µ&$D2 A:D) MELAS .,' LHON .,' 20"%(0.B"-'#$'.K2 

2(#5µ&$D2  A:D) Alzheimer disease(AD), ?',8G$5), &#Iµ, . O' :0%'##A$0%0) 

µ0$,--&@0') :(" 0µ:-=.(2$,' #0 ,"$& $, 2(#Gµ,$, 8%1#.(2$,' #0 <(21?', µ0 

%"Iµ'#$'.A %A-( A:D) $, <(21?', $D2 tRNAs(:(#(#$A µ0$,--&@0D2 :0%1:(" 

50%) . 6$52 0%<,#1, ,"$G µ0-0$GI5.,2  $, ?7( (µA-(<, <(21?', :(" 

.D?'.(:('(72 <', $( tRNA $5) -0".125)(Leu), tRNA Leu(UUR)  G MT- TL1  .,' 

tRNA Leu(CUN) G MT- TL2, D) :%() $(2  :(-"µ(%B'#µA $(") #0 ?01<µ,$, ,:A 

&$(µ, µ0 B"#'(-(<'.A B,'2A$":(((µ&?, 0-=<>(") .,' #0 ?01<µ,$, ,:A &$(µ, 

:(" :&#>("2 ,:A ?',8G$5, AD .,' &#Iµ,.  E µ0-=$5 =<'20 µ0 $') µ0IA?(") 

PCR, SSCP .,' ,--5-(7>'#5 #$') (:(10) 0@0$&#$5.,2 .,' <', $, ?7( <(21?', 

174 ?01<µ,$, ,:A  $52 (µ&?, 0-=<>(", 102 ,#I0201) µ0 ?',8G$5, 25 µ0 &#Iµ, 

.,' 175 µ0 AD ((µ&?, 0-=<>(" AD: 50 &$(µ,). 6$(") ,#I0201) µ0 ?',8G$5 #$( 

<(21?'( MT- TL1 ?02 8%=I5.,2 µ0$,--&@0') #0 #>=#5 µ0 $52 (µ&?, =-0<>(". 

6$( MT- TL2 5 µ0$&--,@5 :(" 8%=I5.0 G$,2 5 A12308G. 6"<.0.%'µ=2, 

0µB,21#$5.0 #0 3/50 #$52 (µ&?, 0-=<>(" (6%), 11/102 #$(") ?',85$'.(7) 

(21,5%, OR=1,7), 6/25 #0 ,#I0201) µ0 &#Iµ, (24%, OR=4) .,' 26/175 #0 

,"$(7) µ0 AD (14,8%, OR=2,4). ;( :(#(#$A $D2 #"<.0.%'µ=2D2 µ0$,--&@0D2 

#$( MT- TL2 #$(") ,#I0201) G$,2 µ0<,-7$0%( ,:A A$' #$52 (µ&?, 0-=<>(". ;( 

UUR .D?'.A2'( >%5#'µ(:('01$,' :'( #:,21,  ,:A $( CUN #$5 µ0$&B%,#5. 

6"20:K), (' µ0$,--&@0') #$( MT- TL1 0µB,21F(2$,' -'<A$0%( #">2& .,' 

:'I,2A2 2, 012,' :'( #:&2'0) .,' I,2,$5BA%0)  #0 #>=#5 µ0 ,"$=) #$( MT- TL2 

:(" 02$(:1F(2$,' #">2A$0%,. C:A $, ,"@5µ=2, :(#(#$& $5) µ0$&--,@5) #$(  

MT- TL2 B,120$,' 2, ":&%>0' µ', :%(?'&I0#5 <', $') $%0') ,#I=20'0), :,%’ A-( 

:(" ( ?',>D%'#µA) $D2 ,#I02K2 #0 .&:(', ,:-((µ&?, ?02 µ:(%01 2, 

:%,<µ,$(:('5I01.
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MUTATION ANALYSIS ON THE TWO MITOCHONDRIAL GENES 

THAT ENCODE tRNA LEUKINE, ON NORMAL POPULATION AND 

ON VARIOUS PATHOLOGICAL STATES

Kambouris I. 1, Chalyvopoulou  P. 1,  Terzenidou M. 1, Pournaras S. 2, Hatzigeorgiou 
G. 2, Mamuris Z. 1 and Zifa A.1

1 Department of Biochemistry and Biotechnology and 2 Department of Medicine
University of Thessaly, 41221 Larissa

The development of mitochondrial genetics has shown that mtDNA is 

susceptible on the accumulation of point mutations, which either have no 

phenotypical impact or are involved in the presence of lethal diseases MELAS 

and LHON and neurogenerative diseases like Alzheimer disease(AD), diabetes, 

asthma. Most mutations involved with these diseases are located in genes which 

play  regulatory part on the protein production, such as tRNA genes, on which 

the mutation percentage is approximately 50%. In this study the two homolog 

genes that encode for the Leukine tRNA,  tRNA Leu(UUR)  or MT- TL1  and 

tRNA Leu(CUN) or MT- TL2, were examined for their polymorphism on samples 

from persons with normal phenotype(control group) and on samples from 

persons that suffer from diabetes, Alzheimer disease(AD) and asthma.  The 

methods used in this study are PCR, SSCP and sequencing and were studied 

174 samples from the control, 102 patients with diabetes, 25 with asthma and 

175 with AD(AD control group: 50). On patients with diabetes no mutations on 

MT- TL1 gene were found compared with the control group. On MT- TL2 gene 

the mutation found was A12308G. In particular, this mutation occurred in 3/50 

in the control group (6%), 11/102 in the diabetic population (21,5%, OR=1,7), 

6/25 in patients with asthma(24%, OR=4) and 26/175 in those with AD (14,8%, 

OR=2,4). The percentage of those mutations in MT- TL2 in patients was higher 

than in the control group.The UUR codon is used more rarely than CUN in 

translation. Thus, the mutations in MT- TL1 occur less frequently and are 

possible to be  more rare and lethal in contrast to the MT- TL2 mutations that 

occur more often. From the increased rates of mutations in MT- TL2 seems to 

be a predisposition for the three diseases, although the segregation of the 

patients in a haplogroup cannot be made.  
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/IARJGKD:@A :H:IJGA KD@FBEBFJ4BFD@LH DNA E!D@<LH 

<BJ NFLKBGLK:<BG N

         B%#%$)%&&D/.3 M0./Q#%, E%-.3(A+= @6µ+(#).=, L.596= P%AD90).=, 

B.3O<(A6 ;&%A(%AD%
<,µ*&) R#.#/"6;), >.79/-01) 6&" F,$"&6;) =",3,%(&), <µ;µ& =",3,%(&), >?@

;, $0-0"$,1, >%A2', =>0' ,"@5I01 $( 02?',B=%(2 <', $5 µ0-=$5 $(" B"-0$'.(7 

>%Dµ(#Kµ,$() Q, $( (:(1( :,%("#'&F0' '?',1$0%,  <020$'.& >,%,.$5%'#$'.&. 

;( >%DµA#Dµ, Q .-5%(2(µ01$,' ,2&-(<, µ0 $( B7-(, :,%("#'&F0' µ'.%A$0%5 

<020$'.G :('.'-(µ(%B1,, µ0<,-7$0%0) $'µ=) ,2'#(%%(:1,) #72?0#5).  6$52 

:,%(7#, ,2,.(12D#5 ?12(2$,' $, :%(.,$,%$'.& ,:($0-=#µ,$, ,2&-"#5) 

?0'.$K2 STRs $(" >%Dµ(#Kµ,$() Q. 6"<.0.%'µ=2, ,2,-7I5.,2 116 (40 

<"2,1.0), 76 &2?%0)) µ5 #"<<02'.&  &$(µ, $(" 0--52'.(7 :-5I"#µ(7 (µ0 

.,$,<D<G <', $%0') <02'=) $("-&>'#$(2 ,:A $52 1?', :0%'(>G) <', 5 

µ'.%(?(%"B(%'.(7) ?01.$0) $(" >%Dµ(#Kµ,$() Q, $(") ?01.$0): DQS8378, 

DXS7132, DXS7133, GATA172D05 .,' HPRTB. E ,2&-"#5 =<'20 µ0 $5 

µ=I(?( $5) ,-"#'?D$G) ,2$1?%,#5) $5) :(-"µ0%&#5) .,' 5-0.$%(BA%5#5 #0 

:5.$G :(-",.%"-,µ1?5) µ0 >%K#5 2'$%'.(7 ,%<7%(". 3', $52 0:0@0%<,#1, $D2 

,:($0-0#µ&$D2 >%5#'µ(:('GI5.,2 .,$&--5-, #$,$'#$'.& :,.=$,. O' 

#">2A$5$0) $D2 ,--5-(µA%BD2 ":(-(<1#$5.,2  >D%'#$& #$( ?01<µ, $D2 

,2?%K2 .,' $D2 <"2,'.K2 $(" :-5I"#µ(7.  O ,%'IµA) $D2 ,--5-(µA%BD2 :(" 

,2'>207$5.,2 ,2& <020$'.A ?01.$5 012,' =@' (DQS8378), 0:$& (DXS7132), :=2$0 

(DXS7133), =@' (GATA172D05) .,' (.$K (HPRTB). ;( ?01<µ, $D2  I5-".K2 

,$AµD2 $(" :-5I"#µ(7 8%1#.0$,' #0 '#(%%(:1, Hardy-Weinberg <', A-(") 

$(") <020$'.(7) ?01.$0) :(" µ0-0$GI5.,2. O 8,IµA) 0$0%(F"<D$1,) #$( ?01<µ, 

$D2 <"2,'.K2  ."µ,120$,' ,:A 0,625 =D) 0,850. O ?01.$5) µ0 $') µ0<,-7$0%0) 

$'µ=) 8,Iµ(7 :0%'0>Aµ025) :-5%(B(%1,) :(-"µ(%B'#µ(7 (PIC) .,' ?',.%'$'.G) 

'.,2A$5$,) (PD) 012,' ( GATA172D05, 02K 0.012() µ0 $') µ'.%A$0%0) $'µ=) 

012,' ( DQS8378. O' #">2A$5$0) $D2 ,--5-(µA%BD2  #"<.%1I5.,2 µ0 0.0120) 

&--D2 0"%D:,4.K2 :-5I"#µK2. E µ0-=$5 I, #"20>'#$01 ?0?(µ=2(" A$' 5 

,2&-"#5 ?0'.$K2 $(" >%Dµ(#Kµ,$() Q I, #"µ:-5%K#0' $, ?0?(µ=2, $5) 

<020$'.G) ,2&-"#5)  $D2  :-5I"#µK2 .,' I, 8(5IG#0' #0 0'?'.=) :0%':$K#0') 

#$52  ',$%(?'.,#$'.G ?'0%0725#5 #>=#0D2 #"<<=20',) #$(") #"<.0.%'µ=2(") 

:-5I"#µ(7).
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POPULATION DATA OF X-CHROMOSOME MICROSATELLITE 

LOCI

                     Karagiannidou Theodora, Papoutsis Dimitrios, Toulis Vasileios, Kouvatsi 
Anastasia 

Department of Genetics, Development and Molecular Biology, School of Biology, 
Aristotle University of Thessaloniki

The X chromosome has grown to be the object of wide research within the 

fields of population genetics and forensics in recent years due to some 

distinctive features, as the way it is inherited, its low diversity, its long linkage 

disequilibrium intervals. This presentation refers to the preliminary results of 

the analysis of X-Chromosome STRs. Specifically  116 (40 female, 76 male) 

unrelated individuals of the Greek population (originated from the same 

geographical region for at least three generations) were analyzed for 5 X-

Chromosome STRs: DQS8378, DXS7132, DXS7133, GATA172D05 and 

HPRTB. The allele identification was done by  PCR analysis followed by 

polyacrylamide gel electrophoresis and silver staining. The appropriate 

statistical packages were used for the analysis of the results. The allele 

frequencies were calculated separately for the male and female groups. The 

number of alleles detected per locus is six (DQS8378), seven (DXS7132), five 

(DXS7133), six (GATA172D05) and eight (HPRTB). The female group of the 

population is found to be in Hardy-Weinberg equilibrium for all the tested loci. 

The observed degree of heterozygosity  in the female group ranges from 0.625 to 

0.850.  The locus with the highest  values of polymorphism information content 

(PIC) and power of discrimination (PD) is the GATA172D05, while that with 

the lowest values is the DQS8378. The calculated allele frequencies were 

compared with those from other European populations. Much work is needed 

since the X-Chromosome markers could contribute to the analysis of the human 

populations and help in the forensic investigation of kinship relationships. 
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!H: !/<:/!/<DEDB /DR:HBG :KJIB!DEBM!HAG @:RBFDG<AG 

MD: <AH @BI/D@A :KJIB!DELGA G<AH @:FED:

B%#%µ.92$*.3, F.!, ")*.&.µD/.3, P.; *%) N%µ8/#%*%= >.?
<,µ*&) =",3,%(&) O-//7$,- 6&" =",4-'"6;), <µ;µ& =",3,%(&), ?&.#9"'/;µ", >21.:., 

>2;.& 157 01

;( ANP (Atrial Natriuretic Peptide), 012,' µ', 2,$%'("%5$'.G (%µA25, 5 (:(1,, 

."%1D), 0..%120$,' .,' ,:(I5.070$,' #$(") .A-:(") $5) .,%?'&), µ0 8,#'.A 

%A-( $5 ?',$G%5#5 $5) .,%?',<<0',.G) (µ('A#$,#5).  ;( ,%>'.A #$&?'( <', $52 

=..%'#5 $(" ANP 012,' 5 $&2"#5 $D2  .(-:'.K2 $('>Dµ&$D2 $5) .,%?'&), .,' 

,.(-("I01 5 ?'&>"#5 $(" #0 ?'&B(%, A%<,2, #$A>("), µ=#D $5) .".-(B(%1,) 

$(" ,1µ,$().  ;( ANP :,%&<0$,', ,%>'.&, D) :%(-:%(-(%µA25 (pre-proANP), $( 

µG.() $5) (:(1,) #$(2 &2I%D:( 012,' 151 .,$&-(':,, ,:A $52 (:(1,, µ0 

?',?'.,#10) D%1µ,2#5), ,:(.A:$0$,' $( :0:$1?'( (?5<5$G), .,' µ0 $5 ?%&#5 $5) 

:0:$'?&#5) .(%125), ?',>D%1F0$,' $( K%'µ( ANP, :(" 012,' =2, :0:$1?'( 28 

,µ'2(@'.K2 .,$,-(1:D2, ,:A $( Z;–proANP, µG.(") 98 ,µ'2(@'.K2 

.,$,-(1:D2.  E :,%,$0$,µ=25 $&2"#5 $D2 .(-:'.K2 $('>Dµ&$D2  (?5<01 #0 

,"@5µ=25 =..%'#5 $(" K%'µ(" ANP .,' $(" NT-proANP #$(") .A-:(") $5) 

.,%?'&) $, (:(1, µ,F1 µ0 $( BNP (:(" 012,' µ', #"<<02'.G µ0 $( ANP 

2,$%'("%5$'.G (%µA25) .,' $(" Z;-proBNP, 02$(:1F(2$,' #$, ,µ"-(0'?G '21?', 

$5) ,µ"-(01?D#5) $D2 .A-:D2 $5) .,%?'&) (Tsolated Atrial Amyloidosis).  L0 

$52 8(GI0', $(" ?',?'.$",.(7 µ,) 0%<,-01(" AMYLPRED, :(" 012,' µ', 

#"2,'20$'.G µ=I(?() :%A<2D#5) $5) ‘,µ"-(0'?(<02(7) :%(?'&I0#5)’ 

:%D$042'.K2  µ(%1D2, :%(8-=BI5.0 #$( proANP =2, :0:$1?'( :(" B,120$,' 2, 

012,' :'I,2A) ‘,µ"-(0'?(<02G) .,I(%'#$G)’.  O 8,#'.A) µ,) #$A>() G$,2 2, 

0@0$&#("µ0 .,$& :A#( ,"$A) ( :'I,2A) ‘,µ"-(0'?(<02G) .,I(%'#$G)’ ,:($0-01 

.,I(%'#$'.A :,%&<(2$, <', $(2 #>5µ,$'#µA '2'?1D2  #$(") .A-:(") $5) 

.,%?'&).  L0$& $52  #72I0#5 $(" :%(8-0:Aµ02(" :0:$'?1(", =<'2,2 :0'%&µ,$, 

E-0.$%(2'.G) L'.%(#.(:1,) *'=-0"#5), 90%1I-,#5) C.$12D2-Q, 

R,#µ,$(#.(:1,) ATR FT-IR .,' 9(-D$'.G) L'.%(#.(:1,).  ;, :0'%&µ,$, 

,"$& µ,) (?G<5#,2 #$( #"µ:=%,#µ, A$' $( :0:$1?'( ?5µ'("%<01 ,µ"-(0'?G 

'21?', .,' 012,' :'I,2A$,$, #"2":07I"2( <', $52 0.?G-D#5 $5) .(-:'.G) 

,µ"-(01?D#5) $5) .,%?'&) (TCC).  
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A POSSIBLE AMYLOIDOGENIC DETERMINANT IN

 N-TERMINAL-PRO ATRIAL NATRIURETIC PEPTIDE 

Karamolegkou  M.I., Iconomidou V.A., Hamodrakas S.J.
Department of Cell Biology and Biophysics, Faculty of Biology,

University of Athens, Athens 157 01

ANP (atrial natriuretic peptide) was the first cardiac hormone, which was 

identified in 1981.  This hormone is mainly expressed in the atria of the heart.  

Human pre-proANP is 151 amino acid residues in length.  Cleavage of the 

amino terminal signal peptide results in the 126-amino-acid proANP.   ProANP 

is rapidly  cleaved upon secretion by the transmembrane cardiac serine protease 

corin, to form the mature ANP (28 amino acid residues) and NT-proANP (98 

amino acids).  ANP and BNP are in the same natriuretic peptide family and have 

a homologous structure and activity.  They play key  roles in cardiovascular 

homeostasis.  Studies indicate that atrial natriuretic peptide (ANP and proANP) 

and brain natriuretic peptide (BNP and proBNP) are the major subunits of 

isolated atrial amyloid fibrils.  We have predicted, via AMYLPRED, our online 

consensus prediction tool for ‘amyloidogenic propensity’ of protein molecules, 

a possible amyloidogenic determinant from the sequence of NT-proANP. Our 

main goal was to investigate, if this peptide is an amyloidogenic determinant.  

The peptide was synthesized and its amyloidogenetic properties were studied 

experimentally, utilizing transmission electron microscopy, X-ray diffraction, 

ATR FT-IR and polarizing microscopy.  It was shown conclusively  that it forms 

amyloid-like fibrils in vitro. 
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K!I!<A /BIJKBF4DGKLH <BJ MBHDEDBJ APOE @:D 
GJGN!<DGA K! <A >:FJ<A<: <AG ED:>A<D@AG /!FD4!FD@AG 

H!JFB/:R!D:G G! :GR!H!DG K! G:@N:FLEA ED:>A<A 

<J/BJ 2

B. B%#%&)*89%1, N. F.&%A(6#)Q(6=2, J. E%-<&%=2, C. L#3:)<&6=3, ,. F%9(2H.=2, >. 
P090(H<1

1A$%&'/;$", L&/$"6;) =",3,%(&), 2A0J/#$"68 L&/$#(, ?&+-'&$6(&), F#/&5,3"'µ,B 6&" 
E"&5;/1, =W ?&.#9"'/1µ"&6; ?&2,3,%"6; O3"."6;, 3A$%&'/;$", C/&/"'/"6;)

<µ;µ& L&/$"6;), E1µ,6$(/#", ?&.#9"'/;µ", @$761)

!#,'696=: O' µ0-=$0) #"#>=$'#5) $D2 :(-"µ(%B'#µK2  $(" <(2'?1(" APOE µ0 

$5 ?',85$'.G :0%'B0%'.G 20"%(:&I0', 012,' -1<0) .,' $, ,:($0-=#µ,$& $(") 

,2$'.%("Aµ02,. 

G)+"?. 1-. µ&%$1-.: Z, ?'0%0"25I01 5 02?0>Aµ025 #"#>=$'#5 µ0$,@7 $D2 

:(-"µ(%B'#µK2 $(" <(2'?1(" APOE .,' $5) 8,%7$5$,) $5) :0%'B0%'.G) 

?',85$'.G) 20"%(:&I0',) #0 ,#I0201) µ0 6,.>,%K?5 *',8G$5 $7:(" 2. 

J%#)X )'# µ$;+*+.: 6$5 µ0-=$5 #"µµ0$01>,2 234 ,#I0201) µ0 ?',8G$5 $7:(" 2. 

O' ,#I0201) 0@0$&#$5.,2  .-'2'.& <', $5 ?'&<2D#5 ?',85$'.G) 20"%(:&I0',) .,' 

$,@'2(µGI5.,2 #7µBD2, µ0 $52 .-1µ,., Neuropathy Disability Score (NDS) 

D) :&#>(2$0) ,:A G:', (NDS`6) G 8,%'& (NDS>6) ?',85$'.G :0%'B0%'.G 

20"%(:&I0',. 6$5 #"2=>0', :%(#?'(%1#$5.0 ( <02A$":A) $(") D) :%() $( 

<(21?'( APOE. A.(-(7I5#0 :(-":,%,<(2$'.G #$,$'#$'.G ,2&-"#5 µ0 

?'A%ID#5 D) :%() $( B7-(, $52 5-'.1,, $5 ?'&%.0', $(" ?',8G$5 .,' $( 0:1:0?( 

$5) HbA1c, K#$0 2, 0.$'µ5I01 ( .12?"2() 8,%'&) ?',85$'.G) :0%'B0%'.G) 

20"%(:&I0',) #0 #>=#5 µ0 $(2 <02A$":( APOE.

:"+1&%$,µ'1': O <02A$":() 03/04 .,' 5 B(%01, $(" ,--5-(µA%B(" 04 

#"#>0$1F(2$,' µ0 $0$%,:-&#'( .12?"2( 8,%'&) :0%'B0%'.G) ?',85$'.G) 

20"%(:&I0',) (OR= 4.03, 95% CI= 1.22!13.34; p= 0.022 .,' OR= 3.83, 95% 

CI= 1.18!12.42; p= 0.025 ,2$1#$('>,), 02K ( <02A$":() 02 .,' 5 B(%01, $(" 02 

#"#>0$1F(2$,' µ0 $&#5 µ01D#5) $(" ,2$1#$('>(" .'2?72(" .,$& >60% (OR= 

0.39, 95% CI= 0.05!3.25; p= 0.383 .,' OR= 0.35, 95% CI= 0.04!2.92; p= 

0.331), #0 #>=#5 µ0 $(2 <02A$":( 03/03. 

G5µ"&0X,µ'1': 60 ?',85$'.(7) $7:(" 2 ,#I0201), 5 :,%("#1, $(" 

,--5-(µA%B(" 04 #"#>0$1F0$,' µ0 8,%7$0%5 :0%'B0%'.G ?',85$'.G 

20"%(:&I0',. C2$1I0$,, 5 :,%("#1, $(" ,--5-(µA%B(" 02 B,120$,' 2, 012,' 

:%(#$,$0"$'.G, ,--& $( ,:($=-0#µ, ,"$A ?02 012,' #$,$'#$'.& #5µ,2$'.A.   

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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APOE GENE POLYMORPHISMS AND THEIR ASSOCIATION WITH 

THE SEVERITY OF DIABETIC PERIPHERAL NEUROPATHY IN 

TYPE 2 DIABETIC PATIENTS

K. Karanikola1, C. Monastiriotis2, N. Papanas2, G. Trypsianis3, E. Maltezos2, S. 
Veletza1

1Faculty of Medical Biology,  2Outpatient Clinic of Obesity, Metabolism and Diabetes, 
2nd Department of Internal Medicine,  3Faculty of Statistics

School of Medicine,  Democritus University of Thrace
  

Introduction: Studies on the association of APOE gene polymorphisms with 

diabetic neuropathy are few and their results are contradicting.

Aim of the study: To investigate the probable association of APOE gene 

polymorphisms with the severity of diabetic peripheral neuropathy in type 2 

diabetic patients.

Patients and methods: Our study includes 234 type 2 diabetic patients. All 

patients were clinically examined for the presence of diabetic peripheral 

neuropathy and were classified according to Neuropathy Disability  Score 

(NDS) as suffering from mild (NDS`6) or severe (NDS>6) diabetic peripheral 

neuropathy. Next, they were genotyped for APOE gene. Finally, multiple 

regression analysis was carried out  with adjustment for gender, age, diabetes 

duration and HbA1c level, to estimate the risk of developing severe diabetic 

peripheral neuropathy according to APOE genotype. 

Results: A 4-fold increase in risk of severe diabetic neuropathy  is associated 

with apoE 03/04 subjects (OR, 4.03; 95% CI, 1.22!13.34; p=0.022) and 04 

carriers (OR, 3.83; 95% CI, 1.18!12.42; p=0.025), compared to subjects with 

apoE 03/03 genotype. Furthermore, the risk of severe diabetic neuropathy 

tended to be decreased by more than 60% in apoE 02/03 subjects (OR, 0.39; 

95% CI, 0.05!3.25; p=0.383) and 02 carriers (OR, 0.35; 95% CI, 0.04!2.92; 

p=0.331), compared to subjects with apoE 03/03 genotype.

Conclusions: In type 2 diabetic patients, the 04 allele is associated with more 

severe diabetic peripheral neuropathy. In contrast presence of the 02 allele 

seems to be beneficial but this finding is not statistically significant. 
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ED!F!JHAGA <AG G<:R!FB<A<:G <LH K:P @DH:GLH ERK2 

@:D P38A K! <A K!RBEB G:FLGAG ED:4BFD@AG 

4RBFDGKBK!<FD:G (DIFFERENTIAL SCANNING FLUORIMETRY, 

DSF)

;4%&<A).= B%#%-2(A%=, B'&A(<&()% P9%7<*6, U%1%+9 >%&/%9(H8-.39.=, 
;92K6= C%9<&6=

<µ;µ& F,$"&6;) =",3,%(&) & R#.#/"6;), E1µ,6$(/#", ?&.#9"'/;µ", @$761), 
?&.#9"'/1µ",B9,31, E$&%7.&, 68100, >3#0&.D$,B9,31

E µ=I(?() 6&%D#5) *',B(%'.G) RI(%'#µ(µ0$%1,) (DSF) 0:'$%=:0' #0 

:%,<µ,$'.A >%A2( $52 ,21>20"#5 $5) I0%µ'.G) ,:(?'&$,@5) .,I,%K2 

:%D$042K2 :,%("#1, µ',) BI(%1F("#,) >%D#$'.G) .,' >%5#'µ(:('01$,' <', $( 

.,I(%'#µA $D2 #"2I5.K2 :(" #"µ8&--("2 #$5 #$,I0%(:(15#5 $5) :%D$0P25). 

E µ=I(?() ?'0@&<0$,' #0 =2, $":'.A «I0%µ(.".-(:('5$G :%,<µ,$'.(7 

>%A2("» (Real-time Thermalcycler) 02K 5 >%D#$'.G :(" >%5#'µ(:('01$,' 

#"25I=#$0%, 012,' 5 SYPRO orange. E #"<.0.%'µ=25 >%D#$'.G #0 "?,$'.A 

?'&-"µ, BI(%1F0' 0-&>'#$,, 02K A$,2 :%(#?=20$,' #0 "?%AB(80) :0%'(>=) $D2 

:%D$042K2 BI(%1F0' =2$(2,. 6"20:K), .,IK) 5 I0%µ(.%,#1, ,"@&20$,', 5 

:%D$0P25 #$,?',.& µ0$("#'K20$,' .,' ,:(?',$&##0$,', 0.I=$(2$,) "?%AB(80) 

:0%'(>=) ,:A $(2  :"%G2, $5) ?(µG) $5). E >%D#$'.G SYPRO orange 

:%(#?=20$,' #0 ,"$=) $') :0%'(>=) .,' ,2'>2070$,' µ', µ0<&-5 ,7@5#5 $5) 

=2$,#5) $(" BI(%'#µ(7. 6$5 #"<.0.%'µ=25 0%<,#1,, 0B,%µA#,µ0 $5 µ=I(?( 

DSF :%(.0'µ=2(" 2, ?'0%0"2G#("µ0 :('0) #"2IG.0) #"µ8&--("2 #$5 

#$,I0%(:(15#5 $D2 ,2,#"2?",#µ=2D2 ERK2 .,' p38, LCM .'2,#K2. 

67µBD2, µ0 $, ,:($0-=#µ,$& µ,), .&I0 :%D$0P25 =>0' @0>D%'#$G I0%µ(.%,#1, 

,:(?'&$,@5) (;m) #$') #"2IG.0) :(" 0@0$&#$5.,2. C"$& $, ,:($0-=#µ,$, 

012,' '?',1$0%, >%G#'µ, <', $(2 .,I(%'#µA $D2  8=-$'#$D2 #"2I5.K2 <', $52 

?',$G%5#5 $5) #$,I0%A$5$,) .,' 020%<A$5$,) $D2  :,%,:&2D :%D$042K2 #0 

&--0) :0'%,µ,$'.=) ?',?'.,#10) (:>. ,2(#(.,$,.%Gµ2'#5, B,#µ,$(#.(:1, 

SPR).   

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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ASSESSMENT OF PROTEIN STABILITY OF THE MAP KINASES 

ERK2 AND P38A BY DIFFERENTIAL SCANNING FLUORIMETRY

Athanasios Karapetsas, Konstantia Vlachaki, Raphael Sandaltzopoulos, 
Alex Galanis 

Department of Molecular Biology & Genetics, Democritus University of Thrace, 
University Campus, Dragana, 68100, Alexandroupolis

Differential Scanning Fluorimetry (DSF) is a novel and generic method to 

screen for conditions that stabilize the conformation of purified proteins. DSF 

allows real-time monitoring of protein unfolding caused by heat denaturation in 

the presence of a fluorescent dye, such as SYPRO orange, whose emission 

intensity is strongly  influenced by its environment. Furthermore, DSF is 

conducted in a typical Real-Time PCR thermal cycler without any  requirement 

for special reagents. Upon binding to hydrophobic pockets of a protein, SYPRO 

orange fluoresces intensely, whereas in aqueous solution it  is relatively 

quenched. As the temperature rises, the protein gets gradually denatured, 

unfolds and exhibits hydrophobic patches of its core. SYPRO orange binds to 

these hydrophobic regions and an increase of fluorescence is monitored. 

Fluorescence is measured and plotted against temperature resulting in a 

sigmoidal curve. We used DSF in order to assess the stability of the 

recombinant, affinity-purified MAP kinases ERK2 and p38,, in various 

conditions. Each protein displayed a unique melting profile under the conditions 

tested. These data provide a means to determine the most suitable reaction 

conditions in order to preserve the stability and activity of recombinant proteins 

in downstream experiments such as immunoprecipitation, pull down assays and 

surface plasmon resonance spectroscopy.  
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!@<DKAGA <AG D@:HB<A<:G !/DI!MK!HLH /BIJ@J@ID@LH 

:FLK:<D@LH JEFBMBH:HRF:@LH H: !/:MBJH /FB-

/:RBIBMD@!G @:<:G<:G!DG G! DG<BJG KJEDLH <BJ !DEBJG 

MYTILUS GALLOPROVINCIALIS (LMK.)

B%#&+= G.5*%=1 *%) >(21%&.= J(%I9)<&6=1

1 <,µ*&) =",3,%(&) I:J., <µ;µ& =",3,%(&), C+,3; @#/"6:. A9"'/1µ:., ?&.#9"'/;µ", 
?&/$:., 26500, ?7/$&

O' :(-".".-'.(1 ,%Dµ,$'.(1 "?%(<(2&2I%,.0) (PAHs) ,:($0-(72 .7%', 

#"#$,$'.& $(" :0$%0-,1(" .,' #">2& 0µB,21F(2$,' #0 ,"@5µ=20) 

#"<.02$%K#0') #$( I,-&##'( :0%'8&--(2. X,µ8&2(2$,) ":AN5 µ,) $') 

#(8,%=) 0:':$K#0') :(" µ:(%01 2, :%(.,-=#("2 #0 ?'&B(%, 0:1:0?, $(" 

(%<,2'#µ(7, 5 :,%(7#, µ0-=$5 ?'0%0"2& $52 '.,2A$5$, (%'#µ=2D2 PAH, A:D) 

$( B,'2,2I%=2'( (PH) .,' $( ,2I%,.=2'( (AN), 2, 0:&<("2 #"2IG.0) 

(@0'?D$'.(7 stress #$(2 (%<,2'#µA-+'(02?01.$5 $(" I,-&##'(" :0%'8&--(2$() 

Mytilus galloprovincialis. 6"<.0.%'µ=2,, &$(µ, $(" 01?(") :(" 0.$=I5.,2 #0 

.&I0 %7:( >D%'#$& (0,1 mg/L #0 .&I0 :0%1:$D#5) ,--& .,' #0 µ1<µ, $(") (0,2 

mg/L) 0µB&2'#,2 #5µ,2$'.& ,"@5µ=2, 0:1:0?, #(":0%(@0'?'.K2  ,2'A2$D2 

(.O2
-) #$, ,'µ(.7$$,%, $5) ,'µ(-=µB(" $("). E ,?"2,µ1, ,2$'µ0$K:'#5) $D2 

:,%,<Aµ02D2 0-07I0%D2 %'FK2 (@"<A2(" (ROS) ,:A $, ,'µ(.7$$,%, :(" 

,:($0-(72 $52  .7%', &µ"2, $(" (%<,2'#µ(7, B,120$,' A$' #>0$1F0$,' µ0 $52 

:%A.-5#5 8-,8K2  #$') µ0µ8%&20) $D2 ."$$&%D2, .,IK) .,' #5µ,2$'.=) 

?',$,%,>=) #$( µ'$D$'.A µ5>,2'#µA $("), A:D) ,:(?0'.270$,' ,:A $, 

,:($0-=#µ,$, $5) :,%(7#,) µ0-=$5). 6"<.0.%'µ=2,, $, 0.$'I=µ02, &$(µ, 

0µB&2'#,2 #5µ,2$'.G ,:(#$,I0%(:(15#5 $D2 -"#(#Dµ'.K2 µ0µ8%,2K2 $("), 

,7@5#5 $5) #">2A$5$,) 0µB&2'#5) :"%52'.K2 ,2Dµ,-'K2, .,IK) .,' 

#5µ,2$'.G ,7@5#5 $D2  0:':=?D2 $5) µ,-(2'.G) ?',-?0Y?5) (MDA), D) 

,:($=-0#µ, $5) 0:,<D<G) (@0'?D$'.(7 stress. C:A $, ,:($0-=#µ,$, $5) 

:,%(7#,) µ0-=$5) #"µ:0%&2("µ0 A$' 5 :,%("#1, %":(<A2D2  ("#'K2  #$( 

"?&$'2( µ=#(, µ:(%01 2, :%(.,-=#0' #5µ,2$'.=) 0:':$K#0') #$(") "?%A8'(") 

(%<,2'#µ(7), :'I,2A µ=#D $5) :%A.-5#5) (@0'?D$'.K2 B,'2(µ=2D2.

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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ESTIMATION OF PAHs-INDUCED PREPATHOLOGICAL 

ALTERATIONS IN TISSUES OF MUSSEL MYTILUS 

GALLOPROVINCIALIS (LMK.)

Karnis Loukas1 and Stefanos Dailianis1

1 Section of Animal Biology, Department of Biology, Faculty of Sciences, University of 
Patras, 26 500, Greece

It is known that polycyclic aromatic hydrocarbons (PAHs) are major 

components of petroleum and often occurred in high concentrations in the 

marine environment. Regarding PAH-mediated consequences in different levels 

of the organism, the aim of the present study was to investigate the ability of 

some PAH, including phenanthrene (PH) and anthracene (AN), to induce 

oxidative stress in tissues of mussel Mytilus galloprovincialis. Specifically, 

mussels exposed to each pollutant (at a final concentration of 0,1mg/L in each 

case) and/or to a PAH mixture (1:1, at a final concentration of 0,2 mg/L) 

showed significantly  increased levels of superoxide anions (.O2
-) in their 

haemocytes, compared to levels observed in PAH-free mussels (control and 

acetone-treated mussels). It seems that PAHs ability to overwhelm the 

antioxidant efficiency of haemocytes, which are considered as the main 

immune defense system in mollusks, could lead to the enhancement of severe 

cellular damage. Indeed, haemocytes of challenge mussels showed increased 

levels of lysosomal membrane destabilization and lipid peroxidation products, 

such as malondialdehyde (MDA), while significantly increased frequencies of 

nuclear abnormalities, as measured by MN assay, were observed, thus verifying 

PAHs ability to enhance genotoxic damage in mussels’ cells. 
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!@<DKAGA <BJ KA@BJG :II:MAG 4JIBJ <AG K!HBJI:G 

Spicara maena (Linnaeus, 1758) G<B R!FK:P@B @BI/B

B%#5/%=, M., ;#$3#D/6= J., FD&.= C. 
>3#07.D$#", <#+.,3,%"68 A69&"D#-/"68 VD$-µ& @#''&3,.(61), ?&$7$/1µ& N. 

F,-D&.":., <µ;µ& <#+.,3,%(&) >3"#(&) 6&" QD&/,6&33"#$%#":., <.@. 157, N. F,-D&."7 
63200.E-mail:karidas@aqua.teithe.gr, gminos@aqua.teithe.gr

O' :,%&<(2$0) :(" .,I(%1F("2  $52 ?',?(>G $(" B7-(" #$, 0%µ,B%A?'$, N&%', 

012,' ."%1D) 5 5-'.1,, $( µG.() $(" #Kµ,$() .,' 5 ,2,-(<1, B7-(" #$(2 

:-5I"#µA. O .,I(%'#µA) $5) 0:1?%,#5 $(" .&I0 :,%&<(2$, #$52  ,--,<G ,"$G, 

,:($0-01 #5µ,2$'.A 0%<,-01( #$52 ,-'0"$'.G ?',>01%'#5 $(" :-5I"#µ(7. ;( 

µG.() ,:($0-01 ,@'A:'#$( .,' 07.(-, µ0$%G#'µ( :,%&<(2$, .,IK) 02=>0' $') 

µ'.%A$0%0) :'I,2A$5$0) -&I("). /,$& $52 :,%(7#, 0%<,#1, ?'020%<GI5.,2 

?0'<µ,$(-5N10) ,:A $(2 L&'( =D) .,' $(2  T(7-'( $(" 2009 (:0%1(?() 

,2,:,%,<D<G) $(" 01?(")) .,' 0-GBI5 $( (-'.A µG.() .,' :%(#?'(%1#$5.0 $( 

B7-( #0 &$(µ, $(" 01?(") Spicara maena (Linnaeus, 1758) (µ=2("-,) :(" 

,-'07I5.,2 #$( V0%µ,4.A .A-:( µ0 .".-'.A ?1>$" <%'-<%' (,2(1<µ,$() 20mm). 

60 #72(-( 357 ,$AµD2 07%(") µG.(") 11,6-21,1cm (µ=#5 $'µG 15,6cm ±1,36) 

=<'20 $,"$(:(15#5 $(" B7-(" µ0 µ,.%(#.(:'.G 0@=$,#5 $D2 <(2&?D2. C:A 

,"$&, 315 G$,2 I5-".&, µG.(") 11,6-17,7cm (µ=#5 $'µG 15,3cm ±1,04) .,' 42 

,%#02'.&, µG.(") 12,7-21,1cm (µ=#5 $'µG 17,9cm ±1,37). C:A $52 ,2&-"#5 

$D2 ?0?(µ=2D2  :%(=."N0 A$' &$(µ, µ0<=I(") µ'.%($=%(" $D2 16cm G$,2 

."%1D) I5-".& (99,5%) (:%D$A<"2() 0%µ,B%(?'$'#µA)). 60 µG.5 16-18cm 

":G%@0 =2$(25 ?',B(%(:(15#5 $(" B7-(", 02K $( µG.() #$( (:(1( $, ,%#02'.& 

.,' $, I5-".& 0µB&2'#,2 $52 1?', ,2,-(<1, (L50), 0.$'µGI5.0 #$, 17,5cm. 60 

µG.() µ0<,-7$0%( $D2 18cm ":G%@0 0µB&2'#5 µA2( ,%#02'.K2 ,$AµD2 

(100%). E 0.$'µKµ025 ,2,-(<1, I5-".K2 :%() ,%#02'.& G$,2 7,5:1. C2  .,' 

=>("2 ,2,B0%I01 #$5 8'8-'(<%,B1, :,%Aµ('0) ,2,-(<10) B7-(", :'I,2A2 $( 

,:($=-0#µ, 2, µ52 >,%,.$5%1F0' $52 :%,<µ,$'.G #72I0#5 $(" :-5I"#µ(7 

.,IK) 5 #"µ:0%'B(%& $(" 01?(") .,$& $52  ,2,:,%,<D<'.G :0%1(?( (802I'.G 

BD-0(:(15#5 ,%#02'.K2) #0 #"2?",#µA µ0 $( ,-'0"$'.A 0%<,-01( :(" 

>%5#'µ(:('GI5.0 (#"--=<0' ."%1D) ,:A $52 #$G-5 $(" 20%(7), 2, #"2=8,-0 

#$( µ'.%A ,%'IµA $D2 ,%#02'.K2 ,$AµD2 #$( ?01<µ,. 

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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SIZE AT SEX REVERSAL IN BLOTCHED PICAREL Spicara maena 

(Linnaeus, 1758) IN THERMAIKOS GULF

Karidas T., Argiridis N., Minos G.
Alexander Technological Educational Institute Thessalonikis, Department of 
Aquaculture and Fisheries Technology, P.O. Box: 157, N. Moudania 63200.

E-mail:karidas@aqua.teithe.gr, gminos@aqua.teithe.gr

Factors that influence the sex reversal in hermaphrodite fish are mainly  age, 

body length and sex composition in the population. The determination of the 

effect of each factor in this reversal is an important tool in fisheries 

management. Body length is a reliable and easily measurable factor and poses 

the least chance of bias. Present study  was conducted from May to July 2009 

(spawning season) and measured total length and estimated sex of blotched 

picarel individuals Spicara maena (Linnaeus, 1758) caught in Thermaikos Gulf 

with purse seine nets (20mm mesh-size stretched). In 357 individuals, length 

range was 11.6-21.1cm (mean 15.6 cm ±1.36) and the sex was identified 

visually from the gonads. 315 individuals were female, length range 

11.6-17.7cm (mean 15.3cm ±1.04) and 42 males, length range 12.7-21.1cm 

(mean 17.9cm ±1.37). The analysis revealed that individuals less than 16cm 

long are females (99.5%) (protogynous hermaphrodite). In length range 

16-18cm appeared noticeable sex differences, while the length on which males 

and females appeared the same percentage (L50), estimated as 17.5cm. 

Individuals longer than 18cm are only males (100%). The estimated female/

male ratio was 7.5:1. Although it is also reported in literature similar sex ratio in 

S. maena, it may not characterize the true composition of the population since 

the fishing area, the behavior of the species during the spawning season (benthic 

male nesting) in conjunction with the fishing gear used (not intended to benthic 

individuals), contributed to the low number of males in the sample.
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K!I!<!G K!<:KBF4D@LH /FL<!PHLH

B%(A)µ<#/.= C.@. *%) N%µ8/#%*%= >.?.
<,µ*&) =",3,%(&) O-//7$,- 6&" =",4-'"6;), <µ;µ& =",3,%(&), ?&.#9"'/;µ", 

>21.:., >2;.& 157 01

E µ(2(?'&#$,$5 :-5%(B(%1, :(" 012,' ,:(I5.0"µ=25 #$52 ,.(-("I1, 

(,--5-(">1,) µ',) :%D$0P25) µ0$,$%=:0$,' #0 µ1, 8'(-(<'.& 020%<G ?(µG $%'K2 

?',#$&#0D2 µ=#D $(" :%D$042'.(7 ?':-Kµ,$().  E ":AI0#5 $(" Anfinsen µ,) 

8(5I& #$52 .,$,2A5#5 8,#'.K2  ,%>K2 $(" :%D$042'.(7 ?':-Kµ,$(): µ1, 

:(-":0:$'?'.G ,-"#1?, ,:(.$& $5 8'(-(<'.& 020%<G, B"#'.G $5) ?(µG 

"'(I0$K2$,) $52 :'( #$,I0%G I0%µ(?"2,µ'.& #$0%0(?'&$,@5, 5 (:(1, 

,2$'#$('>01 #0 =2,, µ(2,?'.A ?1:-Dµ, ,:A $, >'-'&?0) :'I,2& ?',B(%0$'.& 

?':-Kµ,$,, #0 ?0?(µ=2( :0%'8&--(2.  ;, $0-0"$,1, >%A2', AµD), =>0' 

02$(:'#$01 =2,) µ'.%A), ,--& #"20>K) ,"@,2Aµ02() ,%'IµA) :%D$042K2 (' 

(:(10) 0µB,21F("2 :(--,:-=) #$,I0%=) #$0%0(?',$&@0') <', $52 1?', ,µ'2(@'.G 

,.(-("I1, #0 ?0?(µ=20), B"#'(-(<'.=) #"2IG.0) :0%'8&--(2$(). O' :%D$0P20) 

,"$=) (2(µ&F(2$,' «µ0$,µ(%B'.=)» (A. Murzin, Science, 2008).  6.(:A) $5) 

:,%(7#,) 0%<,#1,) 012,' 5 µ0-=$5 :%D$042K2 :(" 0µB,21F("2 ,"$G $52 

'?'A$5$,, ?5-,?G :%D$042K2 :(" 0:'808,'Dµ=2, ,:(.$(72  :0%'##A$0%0) ,:A 

µ1, -0'$("%<'.=), #$,I0%=) ?(µ=).  CB(7 #"--=>I5.,2 ,:A $52 8'8-'(<%,B1, 

A#( $( ?"2,$A2 :0%'##A$0%0) :0%':$K#0') µ0$,µ(%B'.K2 :%D$042K2, #$5 

#"2=>0',, ,"$=) µ0-0$GI5.,2  $A#( #0 0:1:0?( ,.(-("I1,) (,µ'2(@'.G #7#$,#5, 

:0%'(?'.A$5$0) ,µ'2(@=D2), A#( .,' #0 0:1:0?( ?(µG) .,' -0'$("%<1,) (µ0-=$5 

.&I0 ?(µG) @0>D%'#$&, :%(#:&I0', (µ,?(:(15#5) µ0 8&#5 -0'$("%<'.& .,' 

?(µ'.& “domains”) µ0 ,:K$0%( #$A>( $52 07%0#5 .('2K2 >,%,.$5%'#$'.K2 G 

'?'($G$D2 µ0$,@7 $D2  :%D$042K2  ,"$K2, (' (:(10) µ:(%01 2, µ,) (?5<G#("2: 

,) #$52 .,$,2A5#5  $D2 ,'$'K2 :(" 0:'$%=:("2 #0 ,"$=) $') :%D$0P20) 2, =>("2 

µ0$,8-5$G ?(µG, 8) #$52 07%0#5 (µ0 ":(-(<'#$'.=) µ0IA?(")) :0%'##($=%D2 

:%D$042K2 :(" 1#D) 2, :,%("#'&F("2 :,%Aµ('0) '?'A$5$0).  E 7:,%@5 .('2K2 

>,%,.$5%'#$'.K2 <', $') µ0$,µ(%B'.=) :%D$0P20) 02?=>0$,' 2, µ,) 8(5IG#0' 2, 

,2$'-5BI(7µ0 $(") -A<("),  <', $(") (:(1(") 5 0@=-'@5 =>0' 0:'-=@0' ,"$A2 $(2 

$%A:(, K#$0 (' :%D$0P20) ,"$=) 2, 0:'$0-=#("2 $( -0'$("%<'.A $(") %A-(.  

9,%&--5-,, 02?=>0$,' 2, ,:(.,-7N0' A$' $=$('0) :%D$0P20) 1#D) 2, µ52 012,' 

$A#( #:&2'0) A#( ,%>'.& 01>0 I0D%5I01.

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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STUDIES ON METAMORPHIC PROTEINS

Katsimardos G.D. and Hamodrakas S.J.  
Department of Cell Biology and Biophysics, Faculty of Biology, University of Athens, 

Athens 157 01

Protein folding converts one-dimensional information stored in an amino acid 

sequence, into a three-dimensional biological active structure.  Anfinsen’s 

hypothesis helps our understanding of the basic principles of protein folding: A 

polypeptide acquires its native, biological active structure, by descending to the 

most thermodynamically  stable conformation, which corresponds to one, unique 

fold out of thousands of different folds, in a certain environment.  However, 

recently, a small but growing number of proteins, which can adopt different 

folded conformations for the same amino acid sequence in specific, native 

conditions, have been identified.  These proteins are known as 

“metamorphic” (A. Murzin, Science, 2008).  The scope of this work is the study 

of proteins, which adopt such a behavior, in other words the study of proteins 

that are verified to acquire more than one stable, functional structure. Initially, a 

collection of well-characterized metamorphic proteins was acquired after 

extensive literature search and these proteins were studied at the sequence level 

(residues, amino acid periodicities) and at the structural and functional level as 

well (study of each structure, efforts to group  them based on structural and 

functional domains).  An additional objective was the identification of common 

characteristics and attributes for these proteins, which can lead to: a) a better 

understanding of the reasons which induce the flexibility  of these proteins and 

b) the identification of more proteins (using computational methods) that  might 

have similar attributes.  The existence of such common features could reveal the 

reasons, which make these proteins to choose such a way to fulfill their 

biological role(s).  Furthermore, the results may indicate that metamorphic 

proteins are not as rare, as it was previously thought.
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K!I!<A <AG !@4F:GAG <LH R!FKB!/:MBK!HLH MBHDEDLH 

<AG BD@BM!H!D:G HSP90 G<B K!GBM!D:@B KJED MYTILUS 

GALLOPROVINCIALIS

B0#A09D/.3 @2A-.)&%, E%&(H%#(H+ N#5A%, @#.A.-.59.3 ,92&6, 
>*.5#%= C. R%7%#D%=

<,µ*&) R#.#/"6;), >.79/-01) & F,$"&6;) =",3,%(&), <µ;µ& =",3,%(&), 

C+,3; @#/"6:. A9"'/1µ:., >?@, 54124, @#''&3,.(61

O' :%D$0P20) I0%µ'.(7 :-G<µ,$() (Heat Shock Proteins, Hsps)  :%(#$,$07("2 

$, .7$$,%, ,:A $') :'I,2=) 0:'8-,801) #"2=:0'0) :,%,<A2$D2 #$%0), 

#"µµ0$=>(2$,) #$5 ?',$G%5#5 $5) ."$$,%'.G) (µ('A#$,#5). 9,%&<(2$0) :(" 

0:&<("2  $') :%D$0P20) ,"$=) 012,' 5 ,7@5#5 $5) I0%µ(.%,#1,), $( N">%A 

:-G<µ,, 5 ":(@1,, 5 ,-,$A$5$,, $, 'A2$, 8,%=D2  µ0$&--D2, $( (@0'?D$'.A 

#$%0), (' 'K#0'), (' µ'.%(8',.=) µ(-72#0'), (' ?5-5$5%'&#0'), ( .,%.12() ..,. E 

HSP90 012,' µ', ,:A $') :'( #"2$5%5µ=20) ('.(<=20'0) :%D$042K2, $, µ=-5 $5) 

(:(1,) #"µµ0$=>("2 #0 #5µ,2$'.=) -0'$("%<10) $(" ."$$&%(" (,2,?1:-D#5 

:%D$042K2, µ0$,<D<G #Gµ,$(), ..&.). 90%'-,µ8&20' :%D$0P20) :(" 

02$(:1F(2$,' #$( ."$$,%A:-,#µ,, #$( 02?(:-,#µ,$'.A ?1.$"(, $, µ'$(>A2?%', 

.,' $(")  >-D%(:-&#$0). 9%A#B,$,, ,:(µ(2KI5.,2 ?7( µ0$,<%,B'.=) µ(2&?0) 

hsp90 ,:A $( Mytilus galloprovincialis. O' ?7( µ(2&?0)  #"21#$,2$,' ,:A 9 

0@K2', .,' 0µB,21F("2 ,B02A) µ0<&-5 (µ('A$5$, #$52 5[ µ5 .D?'.(:('(7#, 

.,' #$52 .D?'.(:('(7#, :0%'(>G, ,--& .,' #5µ,2$'.=) ?',B(%=) #0 $%1, 

'2$%A2',, -A<D $5) 7:,%@5) 0:,2,-,µ8,2Aµ02D2 ,--5-(">'K2, .,IK) .,' 

#$52  3[ µ5 .D?'.(:('(7#, :0%'(>G. O' ?7( µ(2&?0) .D?'.(:('(72 $( 1?'( 

:0:$1?'( :(" B=%0' $') ":(<%,B=) $5) ('.(<=20',) HSP90 .,' B,120$,' 2, =>0' 

."$$,%(:-,#µ,$'.A 02$(:'#µA. 6$, :-,1#', $5) :,%(7#,) 0%<,#1,) 

:%,<µ,$(:('GI5.0 ,:(µA2D#5 (-'.(7 RNA ,:A ?',B(%0$'.(7) '#$(7) ,$AµD2 

M. galloprovincialis, ,.(-(7I5#0 ,2&#$%(B5 µ0$,<%,BG, 0B,%µ(<G PCR, 

.-D2(:(15#5 .,' ,--5-(7>'#5 $5) :-G%(") hsp90 .D?'.(:('(7#,) :0%'(>G). 

9,%&--5-,, µ0-0$GI5.0 $( :%A$":( =.B%,#5) $D2 ?7( <(2'?1D2  ":A 

?',B(%0$'.=) #"2IG.0) .,' #0 ?',B(%0$'.(7) '#$(7) $(" M. galloprovincialis.

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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STUDY OF THE HSP90 EXPRESSION IN THE MEDITERRANEAN 

MUSSEL MYTILUS GALLOPROVINCIALIS

Kerselidou Despoina, Pantzartzi Chrysa, Drosopoulou Elena, 
Scouras G. Zacharias

Dept. of Genetics, Development & Molecular Biology, School of Biology, 
Faculty of Science, AUTH, 54124, Thessaloniki

Heat Shock Proteins (Hsps) protect cells from stress, contributing to cell 

homeostasis. They are induced by  heat or cold shock, hypoxia, salinity, heavy 

metals, oxidative stress, infection, poisoning, cancer etc. The HSP90 is among 

the most conserved protein families with members that participate in important 

cellular functions (protein folding, signal transduction, etc). The family includes 

proteins with cytoplasmic, endoplasmic, mitochondrial and chloroplastic 

localization. Recently, two hsp90 transcriptional units were isolated from 

Mytilus galloprovincialis. The two units consist of 9 exons, present high 

similarity in the 5[ non-coding region and in the coding region, but significant 

differences in three introns due to the existence of repeated sequences, as well 

as in the 3[ non-coding region. The two units encode the same peptide that bears 

HSP90 family  signatures and seems to have cytoplasmic localization. In the 

present study, isolation and reverse transcription of total RNA from various 

tissues of M. galloprovincialis specimens was performed, followed by 

amplification, cloning and sequencing of the complete hsp90 coding region. In 

addition, the expression pattern of the hsp90 genes was investigated under 

various conditions and in different tissues of M. galloprovincialis.                                                                                                                                                
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EBKA /IARJGKBT @:D >DBIBMD@: N:F:@<AFDG<D@: <BJ 

!DEBJG ATHERINA BOYERI (RISSO 1810) G<AH J/B/:F:ID:@A 

8LHA <BJ >BF!DBJ DBHDBJ

B8*.96 S9'#)<&&%, G).5A)% P%#O<#% & ?'<&&6= @. G0.&<#/.=
A$%&'/;$", IJ,3,%(&), <µ;µ& =",3,%"6:. A4&$µ,%:. &  <#+.,3,%":., ?&.#9"'/;µ", 

LJ&..(.J., 45110 LJ7..".&

;( 01?() Atherina boyeri (Risso 1810) (.('2G (2(µ,#1, ,I0%12,) ,2G.0' #$52 

('.(<=20', $D2 Atherinidae. C:,2$&$,' #0 :,%&.$'0) :0%'(>=), #0 0.8(-'.& 

#"#$Gµ,$,, #0 -'µ2(I&-,##0) .,' 0#D$0%'.& 7?,$,. 9%A.0'$,' <', =2, 

#,%.(B&<( 01?() :(" $%=B0$,' ."%1D) µ0 FD(:-,<.$'.(7) .,' µ'.%(7) 

:,%,802I'.(7) (%<,2'#µ(7). 6.(:A) $5) :,%(7#,) 0%<,#1,) G$,2 5 µ0-=$5 $5) 

?(µG) .,' (%'#µ=2D2 8'(-(<'.K2 >,%,.$5%'#$'.K2 $(" :-5I"#µ(7 $5) 

Atherina boyeri $5) ":(:,%,-',.G) FK25) $(" +(%01(" T(21(". ;, ?01<µ,$, 

#"--=>I5.,2  #0 µ52',1, 8&#5 ,:A $(2 T,2("&%'( =D) $(2  *0.=µ8%'( $(" 2009 

#$(2 Cµ8%,.'.A /A-:( .,' #$( -'µ&2' $5) E<("µ021$#,) µ0 $5 >%G#5 <%7:(". 

60 .&I0 &$(µ( :%(#?'(%1#$5.0 $( B7-(, µ0 µ,.%(#.(:'.G 0@=$,#5 $D2 

<(2&?D2. !:1#5) µ0$%GI5.0 $( #$,I0%A µG.() (#0 cm), $( (-'.A .,' $( .,I,%A 

8&%() .,IK) .,' $( 8&%() $5) <(2&?,) (#0 gr). 6"--=>I5#,2 #"2(-'.& 2457 

&$(µ,, 0. $D2  (:(1D2  $, 1027 (41,8%) G$,2 I5-".&, $, 917 (37,3%) ,%#02'.& 

.,' $, 513 (20,9%) ,?'0".%12'#$(" B7-(". ;( µ=#( µG.() $(" :-5I"#µ(7 G$,2 

4,5 cm, µ0 07%() µ5.K2 ,:A 2,4-8,2 cm 02K $( µ=#( 8&%() 1,69 gr. E $'µG $(" 

#"2$0-0#$G b $5) #>=#5) µG.(")-8&%(") G$,2 3,02 (95% CI 2,99-3,05), 

<0<(2A) :(" ":(?5-K20' '#(µ0$%'.G ,7@5#5 $(" 01?("). E µ=#5 µ=<'#$5 $'µG 

$(" <(2,?(#Dµ,$'.(7 ?01.$5 G$,2 6,68 .,' :,%,$5%GI5.0 $(2 µG2, C:%1-'(, 

":(?5-K2(2$,) $52 ,%>G $5) ,2,:,%,<D<'.G) :0%'A?(".

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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POPULATION STRUCTURE AND BIOLOGICAL FEATURES OF 

ATHERINA BOYERI (RISSO 1810) IN THE LITTORAL ZONE OF THE 

NORTH IONIAN SEA

K.kolli Floriana, Liousia Varvara & Ioannis D. Leonardos
Laboratory of Zoology, Biological Applications and Technology Dept., University of 

Ioannina,45110 Ioannina

                                                                                                      

Atherina boyeri (Risso 1810) (common name sand smelt) is a species of fish in 

the Atherinidae family. It mainly inhabits coastal and estuarine waters, 

including coastal lagoons, salt  marshes, and more rarely, inland waters, over a 

wide range of salinities from freshwater to hypersaline. It is a carnivorous 

species and feeds on zooplankton and small bottom-living animals The aim of 

the present study  was to provide basic information on the population structure 

and some biological feautures of the sand smelt in the littoral zone of the North 

Ionian Sea. Samples of sand smelt were collected monthly from January 2009 to 

December 2010, in the Amvrakikos Gulf and in the port of Igoumenitsa using a 

beach seine. The sex was determined by examination of the gonad 

macroscopically. Moreover, standard length (SL) was measured to the nearest 

0,1 cm. Total and net body weight as well as gonad weight were measured to 

the nearest 0,01 gr. A total number of 2457 specimens were collected. Of the 

2457 captured specimens, 1027 were females (41,8%), 917 were males (37,3%) 

and 513 unidentified (20,9%). The mean observed length of the population was 

4,5 cm, ranging from 2,4-8.,2 cm, while the mean weight was 1.69 gr. The value 

of the exponent b of the length weight relationship was 3,02 (95% CI 2,99-3,05) 

displaying isometric growth. The highest average GSI value, 6,68, was recorded 

in April, indicating the beginning of the reproductive period. 
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/FBG:FKBG<D@B<A<: @J<<:FD@LH :H<DEF:G!LH K!GL 

K!<:-K!<:MF:4D@LH ED@<JLH FJRKDGAG

@6µ+(#6= G. B.&(.$)<&&6=,

A$#-.1/;) =’ ,L.'/"/,B/, >.,',3,%(&), A.OA.=.A «>3. H3*µ"%6»

9(--=) ,:A  $') $%=>("#0) I0D%G#0') ":(?0'.27("2 A$' ( .,I(%'#µA) 02A) ."$$,%'.(7 
B,'2($7:(" G µ',) ."$$,%'.G) ,2$1?%,#5)  ":(#$5%1F0$,' ,:A $52 ?%&#5 0'?'.K2 
µ0$,<%,B'.K2 :,%,<A2$D2 .,' $52 0:'<020$'.G $%(:(:(15#5 <(2'?Dµ,$'.K2 $A:D2 
:(" #>0$1F(2$,' µ0 ,"$A2 $(2 .,I(%'#µA. 9,%’A-, ,"$& 5 :(-":-(.A$5$, .,' 5  -
#>0$'.&- ,%<G $,>7$5$, $D2 µ5>,2'#µK2 ,"$K2 ?02 µ:(%01 2, 0@5<G#0' $52 <%G<(%5 
02,--,<G ."$$,%'.K2 ,2$'?%&#0D2 A:D) ,"$K2 :(" :,%("#'&F("2 .7$$,%, $(" 
,2(#(:('5$'.(7  #"#$Gµ,$()  G $D2 ,2,:$"##Aµ02D2 '#$K2. !2,--,.$'.&, 5 %7Iµ'#5 
,"$K2 $D2 ?'0%<,#'K2 µ:(%01 2, 8,#1F0$,' #0 µ0$,-µ0$,<%,B'.(7) µ5>,2'#µ(7) :(" 
.,I(%1F("2 $52 D%1µ,2#5, $5 #$,I0%A$5$, .,' $5 µ0$&B%,#5 µ(%1D2 mRNA .,' 
#"20:K) $5 «>%G#5» ,"$K2 $D2 RNA #0 ."$$,%(0'?'.A  0:1:0?(.  O' µ0$,µ0$,<%,B'.(1 
µ5>,2'#µ(1 :0%'-,µ8&2("2 ?"2,µ '.=) ,--5-0:'?%&#0') µ0$,@7 
%'8(2(".-0(:%D$042K2 (M+9), %"Iµ'#$'.K2 µ(%1D2 RNA (:.>. µ'.%ARNA) .,' $D2 
mRNA #$A>D2 $(") :("  #"2,I%(1F(2$,' #0 %'8(2(".-0(:%D$042'.& #7µ:-(., (MZ9). 
6$( #72(-( $(") , (' ,--5-0:'?%&#0') ,"$=) #"2'#$(72 $( 
«%'8(2(".-=(µ,» (ribonome). Z=0) I0D%G#0') ":(?0'.27("2 A$' $( %'8(2(".-=(µ,  
µ:(%01 2, .,I(%1F0' $52 ?5µ'("%<1, (µ0$,-µ0$,<%,B'.& (:0%A2',-operons) .,' $5 
>%G#5 (µ0$,-µ0$,<%,B'., ?1.$", %7Iµ'#5)-regulons) µ(%1D2 mRNA :(" 
.D?'.(:('(72 «#"<<02'.(7)» :,%&<(2$0) .,' µ0 ,"$A2 $(2 $%A:(  2, (%1#0' $52 
."$$,%'.G .,$&#$,#5/,2$1?%,#5.  

L0 #$A>( $52 ,2,.&-"N5 µ0$,-µ0$,<%,B'.K2 ?'.$7D2 %7Iµ'#5) :(" ?'=:("2 
?"2,µ'.=) ."$$,%'.=) ,2$'?%&#0'), 0:'.02$%DIG.,µ0 #$52 ,2&-"#5 µ',) (µ&?,) M+9 
:(" :%(#?=20' ,--5-(">10) RNA, :-(7#'0) #0 ("%,.1-5 G ,?02125/("%,.1-5. O' 
,--5-(">10) ,"$=) 8%1#.(2$,' #$, µ5-µ0$,B%,FAµ02, &.%, :(--K2 #5µ,2$'.K2 
µ(%1D2 mRNA .,' #>0$1F(2$,' µ0 $52 0:,<K<'µ5 %7Iµ'#5 $5) #$,I0%A$5$,) .,' $5) 
µ0$&B%,#5) $(").  3', 2, ,2,-7#("µ0 $') 8'(-(<'.=) ?%&#0') $D2 MZ9 :(" 
0µ:0%'=>("2 ,"$=) $') M+9, ,2,:$7@,µ0 µ', 0%0"25$'.G :-,$BA%µ, :(" #"2?"&F0' $52 
'#$(0'?'.G ?',<(2'?',.G µ0$,$%(:G $D2 M+9 #$(2 :(2$'.A, $52 0B,%µ(<G 
:0'%,µ,$'.K2 :%($7:D2 :,I(-(<1,) .,' $52 %'8(2Dµ'.G ,2&-"#5. E >%G#5 ,"$G) $5) 
:-,$BA%µ,) ,:(.&-"N0 $52 #5µ,#1, $D2 µ0$,-µ0$,<%,B'.K2 %"Iµ'#$K2: (,) #$52 
,--5-0:1?%,#5 µ0#02>7µ,$() .,' 02?(?0%µ'.(7 0:'IG-'(" .,$& $5 µ(%B(<020$'.G 
,2&:$"@5 ?',.-,?Dµ=2D2 '#$K2 A:D) ( :-,.(72$,) .,' ( :207µ(2,), (8) $52 
,2&:$"@5 $D2 ."$$&%D2 $(" ,2(#(:('5$'.(7  #"#$Gµ,$(), .,' (<) $5 %7Iµ'#5 $(" 
'#(F"<1("  $D2 B-0<µ(2D?K2 ,2$'?%&#0D2  :%() ,:(B"<G >%A2',) B-0<µ(2K?(") 
:,I(-(<1,), ,"$(,2(#1,) .,' .,%.12(". E ,2&-"#5 ,"$K2 $D2 –B,'2(µ02'.& – 
0$0%A.-'$D2 ."$$,%'.K2 ?'0%<,#'K2 ":(?5-K2("2 A$' (  µ0$,-µ0$,<%,B'.A) =-0<>() 
µ:(%01 2, µ52 012,' ,:,%,1$5$() <', $52  $,"$A$5$, 02A) ."$$&%(" ,--& <', $52 
:%(#,%µ(<G $(" #0  #"<.0.%'µ=2, µ.%(-:0%'8&--(2$,. !:':%A#I0$,, (' µ0-=$0) µ,) 
":(#$5%1F("2 A$' 5 (%<&2D#5 $5) <(2'?',.G) :-5%(B(%1,) #$, «µ0$,-µ0$,<%,B'.& 
?1.$", %7Iµ'#5)» ,:($0-01 =2,2 ,:(?($'.A  $%A:( <', $(2 .,I(%'#µA  $5) 
:%(#,%µ(#$'.A$5$,) $D2 ."$$&%D2 .,IK) .,' =2, 2=( :0?1( <', $52 ,2&:$"@5  
0@0'?'.0"µ=2D2 8'(-(<'.K2 I0%,:0'K2. 
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CELLULAR ADAPTATION THROUGH POST-TRANSCRIPTIONAL 

REGULONS

Dimitris L. Kontoyiannis,
Associate Investigator B’ Grade

Institute of Immunology, BSRC “Alexander Fleming”

The determination of cellular phenotypes and responses has been traditionally 
attributed to the effects of several transcription factors and the epigenetic 
modification of response-related loci. However, the complexity and robustness 
of transcriptional and epigenetic mechanisms, cannot fully explain the rapid and 
alternating profiles of dynamic cellular responses (e.g. immune, developmental 
etc.) Alternative mechanisms may involve post-transcriptional processes that 
modify  the use of state-specific mRNAs by means of modifications in mRNA 
maturation, turnover and/or translation. These mechanisms are guided by the 
dynamic interactions of RNA-binding proteins (RBPs), regulatory RNA 
populations (e.g microRNAs) and their mRNA targets that come together in 
Ribonucleoprotein particles (RNPs). The collective of these interactions is now 
considered to comprise the ribonome. An emerging concept, suggests that the 
ribonome can coordinate the generation (operon) and use (regulon) of 
functionally related mRNAs to dictate specific cellular states. 
In search of post-transcriptional regulons guiding dynamic cellular responses, 
we focused on a collection of RBPs recognizing U and AU-rich elements in the 
untranslated termini of many important mRNAs and relate to signal-induced 
changes in mRNA turnover and translation. We employ  an in-vivo platform for 
the tissue specific dissection of RNP components which couples transgenic 
permutations in the mouse, models of human disease and ribonomics. Through 
these platforms we now provide evidence for the importance of post-
transcriptional regulators in : (a) mesenchymal:epithelial interactions driving 
the morphogenic development of branched structures like the placenta and the 
lung; (b) the development of immune compartments; and (c) the control of 
inflammation against pathologic inflammation, autoimmunity and cancer.   The 
data derived through the analyses of these seemingly  disparate cellular 
processes indicate that post-transcriptional control may  not be required for the 
acquisition of the cellular identity per se, but rather for cellular adaptation in 
response to micro-environmental cues. Furthermore, it appears that the 
organization of the genetic information into post-transcriptional regulons 
provides an efficient mean for determination of cellular plasticity as well as a 
novel route for more efficient biological therapies.  
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@!IJ4D@A ED:4BFB/BDAGA <BJ M!HBJG Codringtonia @:D 
GJGN!<DGA K! 4JIBM!H!GA @:D /!FD>:IIBH

B.(A%*)8H6 E.1*, E%#µ%*296= ;.2, C*)Q*%= >.3, P%9<*.= ,.@1.
1<,µ*&) H-'",3,%(&) I:J. 6&" >.2$:9,-, <µ;µ& =",3,%(&), A2."68 6&" O&9,D"'/$"&68  

?&.#9"'/;µ", >21.:., ?&.#9"'/1µ",B9,31, L3('"&, 15784, >2;.&.
2<,µ*&) !"6,3,%(&) 6&" <&0".,µ"6;), <µ;µ& =",3,%(&), A2."68 6&" O&9,D"'/$"&68  

?&.#9"'/;µ", >21.:., ?&.#9"'/1µ",B9,31, L3('"&, 15784, >2;.&.
3<,µ*&) =",3,%(&) I:J., <µ;µ& =",3,%(&), ?&.#9"'/;µ", ?&/$:., 26500, ?7/$&

To <=2() Codringtonia (3,#$0%A:(?,, 920"µ(2(BA%,) 012,' 02?5µ'.A $5) 

!--&?,) .,' ,:($0-01$,' ,:A 8 01?5 $, (:(1, ?',B(%(:('GI5.,2 .,$& $, 

$0-0"$,1, 6 0.. >%A2',. !@,:-K20$,' #$52 90-(:A225#(, $5 6$0%0&, $52 

/=%."%,, $52 a:0'%( .,' $5 2A$', C-8,21,, .,' (' .,$,2(µ=) $D2 0'?K2 

0µB,21F("2 µD#,4.A :%A$":(. 6$52 µ0-=$5 ,"$G =<'20 :(-"µ0$,8-5$G 

,2&-"#5 µ(%B(µ0$%'.K2  :,%,µ=$%D2 A-D2 $D2 0'?K2  $(" <=2(") 

Codringtonia µ0 #$A>( $5 ?'0%0725#5 $5) .0-"B'.G) ?',B(%(:(15#5) $A#( #0 

?',-0'?'.A A#( .,' #0 02?(-0'?'.A 0:1:0?(. C.Aµ5, =<'20 #7<.%'#5 $5) 

µ(%B(µ0$%'.G) :('.'-A$5$,) µ0 1) $5 µ(%',.G B"-(<=20#5 $(" <=2("), :(" 

8,#1#$5.0 #$52 ,2&-"#5 ,--5-(">'K2 $%'K2 µ'$(>(2?%',.K2  <(2'?1D2, .,' 2) 

:0%'8,--(2$'.(7) :,%&<(2$0), =$#' K#$0 2, ?',:'#$K#("µ0 0&2 5 µ(%B(-(<'.G 

?',B(%(:(15#5 #$( <=2() 012,' ,:($=-0#µ, .,$,<D<G) G :%(#,%µ(<K2.

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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SHELL DIFFERENTIATION OF Codringtonia AND ITS RELATION TO 

PHYLOGENY AND ENVIRONMENTAL FACTORS

Panayiota Kotsakiozi1, Aristeidis Parmakelis2, Sinos Giokas3 and Efstratios D. 
Valakos1

1 Faculty of Biology, Department of Animal and Human physiology, University of 
Athens, Panepistimioupoli Zografou, GR-15784, Athens

2 Faculty of Biology, Department of Ecology and Taxonomy, University of Athens, 
Panepistimioupoli Zografou, GR-15784, Athens

3 Department of Biology, Section of Animal Biology, University of Patras, GR-26500, 
Patras

The land snail genus Codringtonia is endemic to Greece and consists of 7 

species recently  differentiated (6 Ma). It is distributed in Peloponnese, Sterea, 

Kerkira island, Ipeiros and in the nearby Albanian territory. All over the genus 

range the distributional pattern is mosaic. In this study, including all 

Codringtonia species, morphological shell parameters were used. 

Morphological data were analyzed with multivariate morphometric techniques 

in order to investigate the degree of shell differentiation between and within 

species. Furthermore, the morphological differentiation was contrasted with the 

mtDNA phylogeny of the genus. In addition, in an effort to evaluate whether the 

morphological differentiation is adaptive, we performed a regression analysis 

between morphological characters and various abiotic parameters.
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K!DLGA <AG !@4F:GAG <AG SURVIVIN K!<: :/B NBFAMAGA 

<BJ 4I:>BHB!DEBJG GDIDK/DHDHA G! IN VIVO /!DF:K:<D@B 

KBH<!IB /BH<D@BJ

K.3#2(% M.1, M%9%µD/.3 A.1, G%µ-#.-.59.3 F.2, P%A)90)</6= >.1, Y:69<&(6= E.2, 
>)µ8-.39.= B.2, E%--< ;.1, N9D79)% K.1

1<µ;µ& F,$"&6;) =",3,%(&) 6&" R#.#/"6;), E1µ,6$(/#", ?&.#9"'/;µ", @$761), 
?&.#9"'/1µ",B9,31-E$&%7.&, 68100 >3#0&.D$,B9,31

2<µ;µ& L&/$"6;), E1µ,6$(/#", ?&.#9"'/;µ", @$761), ?&.#9"'/1µ",B9,31-E$&%7.&, 
68100 >3#0&.D$,B9,31

O .,%.12() µ,#$(7 012,' =2, ,:A $, :'( #5µ,2$'.& :%(8-Gµ,$, "<01,)  :(" 

,:,#>(-01 ."%1D) $') <"2,1.0). E #'-'µ:'2125 012,' =2, µ5 $(@'.A B-,8(2(0'?=) 

.,' $, $0-0"$,1, >%A2', :(--=) 0%0"25$'.=) (µ&?0) µ0-0$(72 $5 #'-'µ:'2125 

<', $52 :'I,2G >5µ0'(:%(#$,$0"$'.G $5) ?%&#5 =2,2$' $(" .,%.12(" $(" 

:%(#$&$5 .,' $(" 02$=%(". E ?%&#5 ,"$G #$5%1F0$,' #$') '#>"%=) 

,2$'(@0'?D$'.=) '.,2A$5$0) $5)  .,' $( ,#B,-=) $5) :%(B1-. 

6$52 :,%(7#, µ0-=$5 µ0-0$GI5.0 5 ,:($0-0#µ,$'.A$5$, $5) #'-'µ:'2125) 

02,2$1(2 ,?02(.,%.'2Kµ,$() µ,#$(7 in vitro .,' in vivo. L0 ?(.'µ=) 

."$$,%'.G) 8'D#'µA$5$,) :(" 0B,%µA#$5.,2 #0 .,%.'2'.=) ."$$,%'.=) #0'%=) 

,?02(.,%.'2Kµ,$() µ,#$(7 :(2$'.(7 .,' ,2I%K:(" 0-=<>5.0 5 0:1?%,#5 

,"@,2Aµ02D2  #"<.02$%K#0D2 $5) #'-'µ:'2125) #0 ?',B(%0$'.=) >%(2'.=) 

#$'<µ=). 9,%,$5%GI5.0 ?%,µ,$'.G µ01D#5 #$( %"IµA ."$$,%'.(7 

:(--,:-,#',#µ(7 .,' :%(#?'(%1#$5.0 5 ?A#5 EC50. ;, ,2I%K:'2, .7$$,%, 

,?02(.,%.'2Kµ,$() B,120$,' 2, 012,' :'( 0",1#I5$, #$5 #"<.0.%'µ=25 ("#1, 

#0 #>=#5 µ0 $, ,2$1#$('>, .,%.'2'.& .7$$,%, :(2$'.(7. E 8'(-(<'.G #5µ,#1, 

$D2 in vitro ,:($0-0#µ&$D2 0:'808,'KI5.0 #0 :0'%,µ,$'.A #"2<(2'.A µ(2$=-( 

,?02(.,%.'2Kµ,$() µ,#$(7. E #'-'µ:'2125 :%(-,µ8&20' #5µ,2$'.& $52 

0<.,I1?%"#5 A<.(" A:D) ":(?5-K20' 5 µ01D#5 #$( µ=<0I() .,' #$( 8&%() $(" 

.,%.'2'.(7 A<.(". C@'(#5µ01D$5 µ01D#5 $(" A<.(" #5µ0'KI5.0 µ0 >(%G<5#5 

$5) #'-'µ:'2125) I0%,:0"$'.& #0 0<.,I'?%"µ=2( A<.(, 02K .,2=2, #7µ:$Dµ, 

$(@'.A$5$,) ?02 :,%,$5%GI5.0 µ,.%(#.(:'.&. !:':-=(2, #5µ0'KI5.0 

#5µ,2$'.G µ01D#5 #$52 =.B%,#5 $(" <(2'?1(" survivin, 02A) ,2,#$(-=, $5) 

,:A:$D#5), A:D) ":(?5-K2("2 $, ,:($0-=#µ,$, ,:A $52 ,2(#(4#$(>5µ01, <', 

$5 #"<.0.%'µ=25 :%D$0425. 90%,'$=%D :0'%&µ,$, I, ,.(-("IG#("2 <', 2, 

02$(:'#$01 ( ,.%'8G) µ5>,2'#µA) $5) ,2,#$(-G) ,2&:$"@5) $(" .,%.'2'.(7 

A<.(" µ0 $5 >(%G<5#5 #'-'µ:'2125).
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DOWN-REGULATION OF SURVIVIN EXPRESSION IN VIVO IN 

MAMMARY ADENOCARCINOMA FOLLOWING TREATMENT WITH 

SILIBININ

Koureta M.1, Malamidou A.1, Lambropoulou M.2, Vassiliadis S.1, Ypsilantis P.2, 
Simopoulos C.2, Pappa A.1, Chlichlia K.1

1Department of Molecular Biology and Genetics, Democritus University of Thrace, 
University Campus-Dragana, 68100 Alexandroupolis

2Department of Medicine, Democritus University of Thrace, University Campus-
Dragana, 68100 Alexandroupolis

Breast cancer is one of the most serious health problems in the world affecting 

mainly women of all ages. Silibinin is a non-toxic flavonolignan extracted from 

milk thistle that has traditionally been used for the treatment of hepatic diseases. 

Silibinin has recently received attention as a potential natural cancer 

chemopreventive agent based on its strong antioxidant properties and safe 

profile. Significant anti-neoplastic effects against colorectal and prostate 

carcinoma have been described. The efficacy of silibinin against experimental 

breast cancer in vitro and in vivo was investigated in the present study. Cell 

viability assays (MTT and SRB) were performed on murine and human 

mammary  adenocarcinoma cell lines cultured with increasing concentrations of 

silibinin. A dramatic drop in cell proliferation rate was observed and the EC50 

values were determinated, while no signs of cell death were documented in the 

treated cells. It  was proved that the human mammary adenocarcinoma cells 

were more sensitive to silibinin than the murine breast adenocarcinoma cells. 

We then evaluated the biological significance of the in vitro findings in a 

syngeneic mouse tumor model of breast  cancer. Silibinin prevented significantly 

the establishment of tumor as evidenced by the reduction in size and weight of 

the growing tumor 10 days following daily  administration of silibinin. An 

important decrease in tumor volume in two separate experiments was evident, 

while no adverse side effects were detected. Interestingly, the inhibitory effect 

of silibinin was apparent even when it was applied directly or a day after the 

subcutaneous administration of syngeneic tumor cells in mice. In 

immunohistochemistry  studies a significant down-regulation of the inhibitor of 

apoptosis, survivin, was observed. Experiments are currently underway to 

unravel the direct mechanism of silibinin-mediated tumor growth inhibition via 

the specific down-regulation of survivin.
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:/B/<L<D@A EF:GA <AG 5-:8:@J<DEDHAG G! 

:E!HB@:F@DHLK: K:G<BJ

K.3#2(% M.1, M%9%µD/.3 A.1, G%µ-#.-.59.3 F.2, Y:69<&(6= E.2, >)µ8-.39.= B.2, 
K.(A)%&D/6= ?.2, N9D79)% K.1

1<µ;µ& F,$"&6;) =",3,%(&) 6&" R#.#/"6;), E1µ,6$(/#", ?&.#9"'/;µ", @$761), 
?&.#9"'/1µ",B9,31-E$&%7.&, 68100 >3#0&.D$,B9,31

2<µ;µ& L&/$"6;), E1µ,6$(/#", ?&.#9"'/;µ", @$761), ?&.#9"'/1µ",B9,31-E$&%7.&, 
68100 >3#0&.D$,B9,31

H ,F,."$'?125 (5-AZA) 012,' =2, ,2&-(<( $5) ."$'?125) µ0 .-'2'.G ?%&#5 #0 

,'µ,$(-(<'.G) :%(=-0"#5) .,.(GI0'0) A:D) $, µ"0-(?"#:-,#$'.& #72?%(µ,, 

02K :'I,2(-(<01$,' 5 ?%,#$'.A$5$, $5) .,' #0 #"µ:,<01) A<.("). E 5-AZA 

012,' =2,) ,2,#$(-=,) $D2 DNA .,' RNA µ0I"-($%,2#B0%,#K2 :(" 0:&<0' 

$52 ,:(µ0I"-1D#5 .,' $52 ,:020%<(:(15#5 <(2'?1D2. E ,2(#(I0%,:0"$'.G $5) 

?%&#5 ":(?5-K20$,' µ=#D $5) 0:'<020$'.G) $5) ?%&#5) .,' $(" 02'#>"$'.(7 

$5) %A-(" #$52 0:,<D<G $5) =.B%,#5) ,:020%<(:('5µ=2D2 <(2'?1D2 

.,%.'2'.K2 ,2$'<A2D2. L0-0$G#,µ0 $52 I0%,:0"$'.G ?%&#5 ,"$(7 $(" 

:,%&<(2$, #0 .,%.'2'.& .7$$,%, µ,#$(7 in vitro .,' #0 :0'%,µ,$'.A #"2<(2'.A 

µ(2$=-( ,?02(.,%.'2Kµ,$() in vivo 0@0$&F(2$,) $52 0:1?%,#5 #$52 ."$$,%'.G 

8'D#'µA$5$,. Q%5#'µ(:('GI5.,2 ,"@,2Aµ020) #"<.02$%K#0') $5) 5-AZA #0 

."$$,%'.=) #0'%=) ,?02(.,%.'2Kµ,$() µ,#$(7 :(2$'.(7 .,' ,2I%K:(" #0 

?',B(%0$'.=) >%(2'.=) #$'<µ=), :,%,$5%GI5.0 µ01D#5 $5) ."$$,%'.G) 

8'D#'µA$5$,) µ0 ?(#(0@,%$Kµ02( $%A:(, 02K :,%&--5-, :%(#?'(%1#$5.0 .,' 

5 ?A#5 EC50.

!:':-=(2, 5 in vivo ,2,#$,-$'.G ?%&#5 $5) 5-CUC 0@0$&#$5.0 .,' #0 

:0'%,µ,$'.A #"2<(2'.A µ(2$=-( ,?02(.,%.'2Kµ,$() µ,#$(7 #0 BALB-c. 

J:0'$, ,:A 02?(:0%'$(2,4.G >(%G<5#5 15 mg/kg 5-AZA µ0$& ,:A $52 

0<.,I1?%"#5 $(" A<.(", #5µ0'KI5.0  #5µ,2$'.G µ01D#5 $(" µ0<=I(")/8&%(") 

$(" .,%.'2'.(7 A<.(", 02K ?02 :,%,$5%GI5.0 .,2=2, #7µ:$Dµ, $(@'.A$5$,) 

µ,.%(#.(:'.&. C@'(#5µ01D$5 012,' .,' 5 ,:(:$D$'.G ?%&#5 $5) 5-CUC #0 

,?02(.,%.12Dµ, µ,#$(7 #7µBD2, µ0 $, ,:($0-=#µ,$, ,2(#(4#$(>5µ01,) 

>%5#'µ(:('K2$,) ,2$'#Kµ,$, =2,2$' µ(%1D2  ,:(:$D$'.K2  µ(2(:,$'K2. E 

I0%,:0"$'.G ?%&#5 $5) 5-AZA ,:(?01>I5.0 #0 ,?02(.,%.12Dµ, µ,#$(7 in 

vitro .,' in vivo, 02K :0%,'$=%D µ0-=$5 I, ,.(-("IG#0' <', 2, :%(#?'(%'#$01 ( 

,.%'8G) µ5>,2'#µA) :(" (?5<01 $, .,%.'2'.& .7$$,%, #0 ,:A:$D#5.

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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APOPTOTIC EFFECT OF 5-AZACYTIDINE IN MAMMARY 

ADENOCARCINOMA

 

Koureta M.1, Malamidou A.1, Lambropoulou M.2, Ypsilantis P.2, Simopoulos C.2, 
Kotsianidis I.2, Chlichlia K.1

1Department of Molecular Biology and Genetics, Democritus University of Thrace, 
University Campus-Dragana, 68100 Alexandroupolis

2Department of Medicine, Democritus University of Thrace, University Campus-
Dragana, 68100 Alexandroupolis

Azacytidine (5-AZA) is a cytidine analog with clinical activity  in hematologic 

malignancies such as myelodysplastic syndromes and acute myeloid leukemia, 

and potential activity in solid tumors. 5-AZA is a potent inhibitor of DNA and 

RNA methyltransferases that induces demethylation and gene reactivation. Re-

expression of aberrant methylated genes involved in normal cell cycle control, 

differentiation and apoptotic pathways is believed to contribute to the anticancer 

effects of this drug. Due to its epigenetic function and potential adjuvant role in 

induction of expression of methylation-silenced tumor antigens that improve the 

outcome of immunotherapy studies, we investigated the therapeutic efficacy  of 

this agent on breast cancer cells in vitro and in an experimental breast cancer 

model in vivo. The effect of 5-AZA on cell viability was examined. Increasing 

concentrations of 5-AZA in murine and human mammary adenocarcinoma cell 

lines in different time intervals led to reduced cell viability and cell number in a 

dose-dependent manner while EC50 dose was determined. 

In addition, the in vivo inhibitory  capacity was examined in a syngeneic murine 

tumor model of mammary adenocarcinoma. 5-AZA was applied 

intraperitoneally following subcutaneous injection of syngeneic 

adenocarcinoma cells into BALB-c mice and a significant  reduction of tumor 

volume was detected at doses of 15 mg/kg body weight even against established 

experimental tumors. Notably, 5-AZA showed significant therapeutic efficacy. 

Remarkable is the in vivo apoptotic effect of 5-AZA observed in 

immunochemistry sections for Tunnel assay and M30 expression. In summary, 

the therapeutic effect of AZA was proven in mammary adenocarcinoma cells in 

vitro and in vivo. Further studies will be conducted to understand the direct 

mechanism of apoptosis induced by this epigenetic and immunomodulating 

agent in adenocarcinoma cells.
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!/DEF:GA H!:G 4:FK:@!J<D@AG BJGD:G G<AH :JCAGA <AG 

!K>FJP@AG :DKBG4:DFDHAG G! /FL<BM!H!DG @:IID!FM!D!G 

4JGDBIBMD@LH /FBEFBKLH !FJRFB@J<<:FLH

F%#)<&&% B.5A*.3, F%#D% G.5*%, M0./Q#% B.#.µ69<, P%A)9)*+ ;90-8#.3-
F%#D&.3, E%&%$.59% B899)%

A$%&'/;$", R#.#/"6;) >.2$:9,-, <,µ*&) R#.#/"6;) 6&" =",/#+.,3,%(&), <µ;µ& 
=",3,%(&), AO?>, ?&.#9"'/1µ",B9,31  15701 

E 0:,<D<G $5) 0µ8%"'.G) ,'µ(#B,'%125) (HbF) µ0 $5 8(GI0', B,%µ,.0"$'.K2 

("#'K2  B,120$,' 2, =>0' 0"0%<0$'.G ?%&#5 #0 ,#I0201) µ0 8-I,-,##,'µ1, 

.,IK) 0:1#5) .,' #0 ,#I0201) µ0 ?%0:,2(."$$,%'.G ,2,'µ1,. E .7%', D) $K%, 

>%5#'µ(:('(7µ025 B,%µ,.0"$'.G ("#1, 012,' 5 "?%(@"("%1, (HU), ,2 .,' 5 

:'I,2G :%A.-5#5 .,%.'2(<=20#5) .,' 5 µ5 ,2$,:A.%'#5 ,%.0$K2 ,#I02K2 

=?D#0 $( =2,"#µ, <', $5 µ0-=$5 .,' &--D2  HbF-0:,<D<'.K2  B,%µ,.0"$'.K2 

("#'K2. O #.(:A) $5) :,%(7#,) 0%<,#1,) 012,' 2, µ0-0$5I01 5 0:1?%,#5 µ',) 

2=,) #$0%(0'?(7) ,-."-'D$'.G) ("#1,), $5) !C80, #$52 ,7@5#5 $5) HbF. 6$5 

µ0-=$5 ,"$G >%5#'µ(:('GI5.,2 CD34+ ,%>=<(2, .7$$,%, :0%'B0%'.(7 ,1µ,$() 

B"#'(-(<'.K2 ,$AµD2 :(" .,--'0%<GI5.,2 #0 STEM-SPAN .,--'0%<5$'.A 

µ=#( :,%("#1, EPO (4u/ml) .,' SCF (100ng/ml). E :%(#IG.5 $5) !C80 

("#1,) #0 ?',B(%0$'.=) #"<.02$%K#0') (0.2/ 0.4 µL) =<'20 $52 65 5µ=%, 

.,--'=%<0',) (#$&?'( :%(0%"I%(8-&#$5)). E 0:1?%,#5 $5) ("#1,) #$(2 ,%'IµA 

$D2 ."$$&%D2 µ0$%GI5.0 µ0 $52  $0>2'.G µ:-0 $(" $%":,21(" .,IK) .,' ( 

,%'IµA) $D2 Hb(+)- I0$'.K2 ."$$&%D2  µ0 $5 µ=I(?( $5) 802F'?125). E 

:%(#IG.5 $5) ("#1,) ,7@5#0 $( #"2(-'.A ,%'IµA ."$$&%D2 .,' $D2 802F'?125-

I0$'.K2  ."$$&%D2. E :('($'.G .,' :(#($'.G µ=$%5#5 $D2  <-mRNA 

µ0$,<%&BD2 =?0'@0 A$' ( :,%&<(2$,) EA80 (0.2/ 0.4µL) :%(.&-0#0 µ1, ?(#(-

0@,%$Kµ025 ,7@5#5 (1 5µ=%,: 0.4µL, 72% ,7@5#5 $D2 <-mRNA 

µ0$,<%&BD2), 02K 5 :,%("#1, $5) !C80 ("#1,) <', 3 5µ=%0) 0:=B0%0 µ01D#5 

#$, 0:1:0?, $D2 <-mRNA µ0$,<%&BD2  .,$& 18%. E :%(#IG.5 $5) ("#1,) ?02 

0:5%=,#0 $52 =.B%,#5 $D2  ,- .,' 8- mRNA µ0$,<%&BD2. ;, 0"%Gµ,$& µ,) 

?01>2("2  A$' 5 :%(#IG.5 $5) ("#1,) EA80 µ:(%01 2, 0:5%0&#0': i) $52 ,7@5#5 

$(" ,%'Iµ(7 $D2  ."$$&%D2 ii) $( %"IµA µ0$,<%,BG) $(" <-<(2'?1(", .,' iii) $52 

:0%,'$=%D ,7@5#5 $5) HbF. C"$&  $, ,:($0-=#µ,$, ":(?0'.27("2 A$' ( 2=() 

,-."-'D$'.A) :,%&<(2$,) EA80 µ:(%01 2, :,%=>0' µ', :'I,2A2 >%G#'µ5 

I0%,:01, <', I,-,##,'µ'.(7) ,#I0201) .,' :'I,2A) #"2?",#µA) $(" µ0 &--0) 

<2D#$=) 0:,<D<'.=) <', $52 HbF ("#10) 2, 0:'B=%0' µ0<,-7$0%5 ,7@5#5 $5) 

0µ8%"4.G) ,'µ(#B,'%125).

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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EFFECT OF NOVEL PHARMACOLOGICAL AGENT ON ELEVATION 

OF FETAL HEMOGLOBIN IN CULTURES OF NORMAL ERYTHROID 

PRECURSORS 

Marianna Kouskou, Maria Louka, Theodora Koromila, Vasiliki Aleporou-Marinou, 
Panagoula Kollia

National and Kapodistrian University of Athens, Faculty of Biology, Department of 
Genetics and Biotechnology, Laboratory of Human Genetics, Campus 

15701,Athens,Greece

Pharmacological induction of fetal hemoglobin (HbF) is beneficial for some 

patients with 8-thalassemia and also ameliorates the severity of pain episodes in 

sickle cell anemia. The prototype of HbF-inducing agents is hydroxyurea (HU). 

However, concerns on the potential carcinogenicity  of HU have spurred the 

interest in other drugs. In the present study, we evaluated the effects of EA80, a 

newly synthesized steroidal alkylating agent, on HbF induction in CD34+ cell 

cultures from normal donors. CD34+ cells were cultured in serum-free 

StemSpan medium and exposed to EPO (4 u/ml) + SCF (100ng/ml). Different 

concentrations of EA80 (0.2/ 0.4 µM) were added to the culture at day 6 

(proerythroblast stage), then cells were washed and harvested 1- 3 days later. 

The effect of the drug on cell number was measured by  the trypan blue 

exclusion technique. The number of Hb-containing cells were determined using 

the benzidine-HCl procedure. Continuous exposure of CD34+ to EA80 had a 

dose dependent effect on cell number as well as on benzidine-positive cells. 

Qualitative and quantitative RT-PCR evaluation of globin-mRNA transcripts in 

CD34+  demonstrated that EA80 (0.2/0.4 µM) caused a dose-dependent 

increase (1 day: 0.4µL, 72% increase in <-mRNA transcripts), while the 

presence of EA80 for 3 days caused a 18% decrease in levels of <-mRNA 

transcripts. In contrast, the levels of 8-and ,-mRNAs in normal CD34+ cell 

cultures were not affected by either drug concentration. Our findings suggest 

that the beneficial effect of EA80 might be threefold: i) increasing cell number 

ii) affecting preferentially the rate of transcription of <-globin mRNA, iii) 

increasing HbF. These results indicate that  EA80, a newly synthesized 

alkylating agent, might provide a potentially  useful treatment for patients with 

8-hemoglobinopathies.
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K!I!<A <AG BD@BM!H!D:G P53 G<B K!GBM!D:@B KJED 
MYTILUS GALLOPROVINCIALIS

B.3(AD/.3 F%#D&%, E%&(H%#(H+ N#5A%, @#.A.-.59.3 ,92&6, 
>*.5#%= C. R%7%#D%= 

<,µ*&) R#.#/"6;), >.79/-01) & F,$"&6;) =",3,%(&), <µ;µ& =",3,%(&), 
C+,3; @#/"6:. A9"'/1µ:., >?@, 54124, @#''&3,.(61

C2&µ0#, #$(") µ0$,<%,B'.(7) :,%&<(2$0) :(" :,1F("2 #5µ,2$'.A %A-( #$52 

.,%.'2(<=20#5 012,' $, µ=-5 $5) ('.(<=20',) p53, <2D#$& <', $52 

(<.(.,$,#$,-$'.G $(") ?%&#5. !20%<(:('(72$,' D) ,:A.%'#5 #0 8-&80) $(" 

DNA .,' %"Iµ1F("2  <(21?', :(" #>0$1F(2$,' µ0 $5 ?',.(:G $(" ."$$,%'.(7 

.7.-(" .,' $52 ,:A:$D#5, ,:($%=:(2$,) µ0 $(2 $%A:( ,"$A $(2 

:(--,:-,#',#µA µ5 B"#'(-(<'.K2 ."$$&%D2. H ('.(<=20', p53 :0%'-,µ8&20' 

$%1, µ=-5, :(" >,%,.$5%1F(2$,' D) p53, p63 .,' p73, .,' #$, I5-,#$'.& 

.D?'.(:('(72$,' ,:A $%1, ?',B(%0$'.& <(21?',. 6$, ?1I"%, I0D%01$,' A$' $, 

µ=-5 $5) ('.(<=20',) :%(=%>(2$,' ,:A =2, <(21?'( (p63), D) ,:($=-0#µ, 

02,--,.$'.(7 µ,$1#µ,$() G 02,--,.$'.K2 I=#0D2 =2,%@5) $5) µ0$,<%,BG). 

L0-=$0) =>("2 ?01@0' A$' $, ?1I"%,, µ0$,@7 $D2  (:(1D2 .,' µ=-5 $(" <=2(") 

Mytilus, =>("2 $5 B"#'.G $&#5 2, ,2,:$7##("2  ?'&B(%0) µ(%B=) 20(:-,#1,), 

.&:('0) ,:A $') (:(10) =>("2 #"#>0$'#$01 µ0 µ0$,--&@0') #$( <(21?'( p63. 

6.(:A) $5) :,%(7#,) 0%<,#1,) 012,' 5 µ0-=$5 $5) <(2'?'Dµ,$'.G) (%<&2D#5) 

.,' $5) =.B%,#5) $(" <(2'?1(" p63 #$( Mytilus galloprovincialis. 3', $(2 

:-G%5 >,%,.$5%'#µA $5) µ0$,<%,B'.G) µ(2&?,) #>0?'&#$5.,2  0..'25$=), 

>%5#'µ(:('K2$,) .,$,$0I0'µ=20) <(2'?'Dµ,$'.=) .,' cDNA ,--5-(">10) ,:A 

?1I"%,, 02'#>7I5.,2 .,' ,2,-7I5.,2 $µGµ,$, $(" <(2'?1(" p63. 9,%&--5-,, 

µ0-0$GI5.0 5 =.B%,#5 $D2 ?',B(%0$'.K2 µ0-K2 $5) ('.(<=20',) µ0$& ,:A 

,:(µA2D#5 (-'.(7 RNA ,:A ?',B(%0$'.(7) '#$(7) ,$AµD2 M. 

galloprovincialis, ,2&#$%(B5 µ0$,<%,BG .,' PCR µ0 0'?'.(7) 0..'25$=). 

67µBD2, µ0 $, ,:($0-=#µ,$,, $( :%A$":( =.B%,#5) $D2 $%'K2  µ0-K2 

B,120$,' 2, ?',B=%0' µ0$,@7 $D2 0@0$,FAµ02D2 '#$K2. 

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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STUDY OF THE P53 FAMILY IN THE MEDITERRANEAN MUSSEL 

MYTILUS GALLOPROVINCIALIS 

Koutsidou Marina, Pantzartzi Chrysa, Drosopoulou Elena, 
Scouras G. Zacharias

Dept. of Genetics, Development & Molecular Biology, School of Biology, 
Faculty of Science, AUTH, 54124, Thessaloniki

Lembers of the p53 family, known for their tumor suppressive action, are 

among the transcription factors that play important role in carcinogenesis They 

are activated as response to DNA damage and regulate genes related to cell 

cycle control and apoptosis, thus inhibiting proliferation of abnormal cells. The 

p53 family  includes three members, namely p53, p63 and p73, which are 

encoded by three different genes in mammals. In bivalves, it is considered that 

the members of the family  are encoded from a single gene (p63), as a result of 

alternative splicing or alternative transcription initiation sites. Studies have 

shown that bivalves, including members of the genus Mytilus, have the natural 

tendency to develop various forms of neoplasia, some of which have been 

associated with mutations in the p63 gene. The purpose of the present study is 

the investigation of the genomic organization and the p63 expression pattern in 

Mytilus galloprovincialis. For the complete characterization of the transcription 

unit, primers were designed, using known genomic and cDNA sequences from 

bivalves, and fragments of the p63 gene were amplified and analyzed. In 

addition, the expression pattern of different members of the family  was studied 

after isolation of total RNA from different tissues of M. galloprovincialis 

specimens, reverse transcription and PCR with specific primers. According to 

the results, the expression patterns of the family  members appear to differ 

among the examined tissues.
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BC!DEL<D@!G !/DEF:G!DG !/:MBK!H!G :/B <AH 

17O-BDG<F:EDBIA G<: :DKB@J<<:F: <BJ KJEDBJ 

MYTILUS GALLOPROVINCIALIS 

B.3(A.$)%&&<*6 >. *%) F. B%9.$)<&&6
A$%&'/;$", H-'",3,%(&) I:J., <,µ*&) IJ,3,%(&), <µ;µ& =",3,%(&) >.?.@.,

@#'/.(61 541 24

;, ('#$%(<A2,, A:D) 5 178-('#$%,?'A-5 (!2), 0:'?%(72 #0 :-GI() '#$K2 

.,' ."$$&%D2, A:D) $( ,2(#(:('5$'.A #7#$5µ,. /7%'( %A-( #$( 

,2(#(:('5$'.A #7#$5µ, $D2 µ"?'K2 .,$=>("2 $, ,'µ(.7$$,%,, $, (:(1, 

?',µ0#(-,8(72 $52 ."$$,%'.G ,2(#1, µ=#D $5) B,<(."$$&%D#5), $5) 

:,%,<D<G) 0-0"I=%D2 %'FK2 .,' $5) ,:0-0"I=%D#5) >"µ'.K2 :,%,<A2$D2.

6$52 :,%(7#, 0%<,#1, :%(#?'(%1#$5.0 µ0 ."$$,%(µ0$%1, %(G), 5 

0:1?%,#5 $5) !2 #$52  :,%,<D<G 0-0"I=%D2 %'FK2  (@"<A2(" (ROS) #0 

,:(µ(2Dµ=2, ,'µ(.7$$,%, $(" µ"?'(7 Mytilus galloprovincalis. !:':%A#I0$,, 

µ0-0$GI5.0 5 0:1?%,#5 $5) !2 #$52 (-'.G ,2$'(@0'?D$'.G '.,2A$5$, .,' #$52 

.,%8(2"-1D#5 $D2  :%D$042K2 $D2 ,'µ(."$$&%D2 µ0 >%G#5 $5) µ0IA?(" 

ELISA. ;, ,:($0-=#µ,$, =?0'@,2 A$' 30 min 0:K,#5) µ0 !2 :%(.&-0#0 ,7@5#5 

#$52  :,%,<D<G ROS, ?',$,%,>G $5) ,2$'(@0'?D$'.G) '.,2A$5$,) .,' 0:,<D<G 

$5) .,%8(2"-1D#5) $D2 :%D$042K2 $D2 ,'µ(."$$&%D2. 6$, #5µ,$(?($'.& ,"$& 

µ(2(:&$',, :(" 0:&<(2$,' ,:A $52 !2 B,120$,' 2, #"µµ0$=>("2 5 ,2$-1, 

,2$,--,<G) 'A2$D2  Na+/H+ (NHE), 5 :%D$042'.G .'2&#5 C (PKC), 5 .'2&#5 $5) 

BD#B,$'?"-'.G) '2(#'$A-5) (PI3-/), 5 NADPH (@0'?&#5, 5 #"2I&#5 $(" 

(@0'?1(" $(" ,FK$(" (ZO), 5 c-Jun N-terminal .'2&#5 (JNK) .,' 5 3’-5’ 

.".-'.G µ(2(BD#B(%'.G ,?02(#125 (cAMP).

  90%,'$=%D µ0-=$5 $(" ,2(#(:('5$'.(7 #"#$Gµ,$() $D2 µ"?'K2 µ:(%01 

2, (?5<G#0' #0 .,-7$0%5 ?',>01%'#5 .,' :'( ,:($0-0#µ,$'.G :%(#$,#1, ,"$K2 

$D2 ('.(2(µ'.G) #5µ,#1,) (%<,2'#µK2. !:':%A#I0$,, 5 µ0-=$5 $D2 

,2(#(-(<'.K2 ,:(.%1#0D2 $D2 µ"?'K2 µ:(%01 2, (?5<G#0' #$52 .,I'=%D#5 

2=D2 8'(µ,%$7%D2 <', $5 8'(:,%,.(-(7I5#5 $D2 I,-&##'D2 ('.(#"#$5µ&$D2.

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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OXIDATIVE EFFECTS INDUCED BY 17O-ESTRADIOL IN MYTILUS 

GALLOPROVINCIALIS HEMOCYTES

Koutsogiannaki S. and M. Kaloyianni
Laboratory of Animal Physiology, Department of Zoology, School of Biology,

Aristotle University, Thessaloniki 541 24

Estrogens, such as 178-estradiol (E2), exert a broad spectrum of activities 

on a wide range of cells and tissues, among these the immune system. 

Hemocytes are the main components of the immune system of mussels and are 

responsible for cell mediated immunity through phagocytosis, production of 

reactive oxygen species (ROS) and release of humoral factors.

In the present study the effect of E2 on ROS production in isolated 

hemocytes of Mytilus galloprovincialis was detected by flow cytometer. 

Furthermore, the effects of E2 on total antioxidant capacity and on protein 

carbonylation of hemocytes were measured by  ELISA. Our results showed that 

incubation with E2 for 30 min caused an increase in ROS production, 

perturbation of antioxidant capacity  and induction of carbonylation of the 

proteins in Mytilus hemocytes. These signaling pathways induced by  E2 seem to 

involve Na+/H+ exchanger (NHE), protein kinase C (PKC), inositol phosphate 

kinase (PI3-K), NADPH oxidase, nitric oxide (NO) synthase, c-Jun N-terminal 

kinase (JNK) and 3’-5’ cyclic adenosine monophosphate (cAMP).

Further research in mussels’ immune system may lead to a more sufficient 

protection and to a better control of these economically important organisms. 

Furthermore, from the study of the immune mechanisms in mussels could be 

suggested novel biomarkers offering an effective early warning system in 

biomonitoring of aquatic environments.
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!I!MNBG !H<BKB@<BHBJ, K!<:II:CDMBHBJ @:D 
:H:GJHEJ:G<D@AG EF:GAG !CD GJG<:<D@LH <LH :DR!FDLH 

!I:DLH, !@/FBGL/LH :I@BBILH, !G<!FLH @:D 
JEFBMBH:HRF:@LH

B.3(A.&D*.3 N.1, G).59)% ,.1, F%/0µ(H8$9.3 @.1, E%39)/.3 M. 1, F-%H)Q(6 C. 1,   PQ*.3 @.2 
*%) F%3#%$<&6-LA)-D/.3 E.1

1<,µ*&) R#.#/"6;), >.79/-01) 6&" F,$"&6;) =",3,%(&), <µ;µ& =",3,%(&), C+,3; 
@#/"6:. A9"'/1µ:., >$"'/,/*3#", ?&.#9"'/;µ",, 541 24 @#''&3,.(61, 

2<,µ*&) !"6,3,%(&), <µ;µ& =",3,%(&), C+,3; @#/"6:. A9"'/1µ:., >$"'/,/*3#", 
?&.#9"'/;µ",, 541 24 @#''&3,.(61

6$52 :,%(7#, µ0-=$5 <120$,' =-0<>() =@' #"#$,$'.K2 ,'I=%'D2  0-,1D2, 

#$( :-,1#'( ?'0%0725#5) $5) $(@'.A$5$,) ("#'K2  0"%01,) >%G#5). ;, 

#"#$,$'.& :(" 0@0$&#I5.,2 012,': ,) (' ,-.(A-0) alpha-terpineol, D-

neomenthol, 1-octen-3-ol, 8) ( 0#$=%,) terpinyl acetate .,' <) (' "?%(<(2&2-

I%,.0) ,-pinene .,' 8-pinene. O' ("#10) ,"$=) ,:($0-(72 ?0"$0%(<0201) 

µ0$,8(-1$0) $D2 ,%Dµ,$'.K2 B"$K2 .,' 8%1#.("2 :-5IK%, 0B,%µ(<K2  #0 

$(µ01) A:D) 5 ,%Dµ,$(:('1,, 5 8'(µ5>,21, $%(B1µD2 .,' 5 B,%µ,.(8'(µ5-

>,21,. H) :0'%,µ,$AFD( >%5#'µ(:('GI5.0 $( ?1:$0%( =2$(µ( Drosophila 

melanogaster, =2,) ,:A $(") #5µ,2$'.A$0%(") 0".,%"D$'.(7) (%<,2'-#µ(7)-

µ(2$=-, <', in vivo µ0-=$0) $(@'.A$5$,). 

3', $52  0.$1µ5#5 $5) 02$(µ(.$A2(" ?%&#5) $D2 ":A µ0-=$5 ("#'K2  

0.$'µGI5.0 5 $'µG LD50 (Lethal Dose 50%, .%1#'µ5 #"<.=2$%D#5 :(" :%(.,-01 

$(2 I&2,$( #$( 50% $D2  :0'%,µ,$(FKD2) #0 &$(µ, D. melanogaster. 3', $(2 

:%(#?'(%'#µA $5) µ0$,--,@'<A2(" .,' ,2,#"2?",#$'.G) ?%&#5), 0B,%µA#$5.0 

5 ?(.'µG SMART (Somatic Mutation And Recombination Test). 

9%,<µ,$(:('GI5.,2  >0'%'#µ(1 µ0 ?'&B(%0) #"<.02$%K#0') (2,5-10,0 µL/mL) 

#0 :%(27µB0) D. melanogaster. J<'20 >%G#5 ?7( <020$'.K2 ?0'.$K2 (mwh .,' 

flr), :(" .&2("2  ?"2,$G $52 ,2,<2K%'#5 µ0$,--&@0D2 G ,2,#"2?",#µK2  #0 

&$(µ, trans-0$0%AF"<, D) :%() $(") ?"( ,"$(7) ?01.$0) µ=#D $5) ?5µ'("%<1,) 

.5-1?D2 ?',B(%0$'.(7 B,'2($7:(". O' ,:-=) .5-1?0) (B,'2A$":() mwh G flr) 

012,' ,:($=-0#µ, µ0$&--,@5) #5µ01(", >%Dµ(#Dµ,$'.K2  ,2,.,$,$&@0D2 G/.,' 

µ'$D$'.(7 ,2,#"2?",#µ(7, 02K (' ?1?"µ0) .5-1?0) (mwh .,' flr) (B01-(2$,' 

,:(.-0'-#$'.& #$(2 ,2,#"2?",#µA. E #>0$'.G #">2A$5$, ,"$K2 $D2 

#"µ8&2$D2 :(" #>0$1F(2$,' &µ0#, µ0 $52 .,%.'2(<=20#5 ":(?0'.270' $5 B7#5 

$5) 8-&85) :(" :%(.,-01 5 ":A µ0-=$5 ("#1, #$( DNA.

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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EVALUATION OF THE INSECTICIDAL, GENOTOXIC AND 

RECOMBINOGENIC POTENTIAL OF SIX ESSENTIAL OIL 

CONSTITUENTS, REPRESENTATIVES OF ALCOHOLS, ESTERS, 

AND HYDROCARBONS

Koutsonikou C.1, Lioulia E.1, Mademtzoglou D1, T. Pavlidou1, G.Mpazioti1, 
Vokou D.2 and Mavragani-Tsipidou P.1

1Department of Genetics, Development and Molecular Biology, 2Department of 
Ecology School of Biology, Faculty of Sciences, Aristotle University, 541 24 

Thessaloniki

As part of a wider research aiming at screening the toxic and genotoxic 

activity of widely used substances, six essential oil constituents were 

studied. More specifically, the tested compounds were: a) the alcohols alpha-

terpineol, D-neomenthol, 1-octen-3-ol, b) the ester terpinyl acetate and c) the 

hydrocarbons a-pinene, b-pinene.  These secondary metabolites have several 

applications in perfumery, food chemistry and medicine. To assess their toxic 

and genotoxic potential, Drosophila melanogaster, a major model organism for 

in vivo toxicity studies was used. 

The evaluation of the insecticidal activity was based on the estimation of 

LD50 (50% Lethal Dose), which is the concentration of the tested compound 

causing death to 50% of the exposed D. melanogaster individuals. To evaluate 

the mutagenic and recombinogenic effects, the SMART test (Somatic Mutation 

And Recombination Test), a widely used and accepted method, was applied. 

Briefly, D. melanogaster larvae were exposed to the tested compounds 

(2.5-10.0 µL/mL).  Two genetic markers (mwh and flr) were used making it 

possible to discern the formation of mutant clones on the wing blade. The 

mutagenic and recombinogenic action of the assessed substances is estimated 

by recording the number of spots of mutant phenotypes on the wing. Single 

spots (phenotype mwh or flr) are produced by  point mutations, structural 

abnormalities or mitotic recombination, while twin spots are produced 

exclusively  by mitotic recombination. The frequency of these events associated 

with carcinogenesis indicates the type of DNA damage caused by the tested 

compounds.  
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/FB@:<:F@<D@A K!I!<A <AG >DBIBMD:G <BJ N<:/BEDBJ 

(Octopus vulgaris) G<AH I!G>B (R:I:GGD: /!FDBNA G<!HBJ 

KJ<DIAHAG)

@#8A.= B.3(A.5µ-%=,  ?'<&&6= E. F-%(H<*%=, ;4%&<A).= ,3%$$098-.39.=, 
?'<&&6= E%-%&('&<(.=, F%&Q96= F0(%K<*6= & M'µ<= P%#O2#6=, 

9,20:'#$Gµ'( C'<,1(", ;µGµ, !:'#$5µK2 $5) V&-,##,), ;. /. 81100, L"$'-G25, 
drosos@aegean.gr

;( .('2A >$,:A?' (Octopus vulgaris) 0@,:-K20$,' (Mangold, 1997) #$') 

,.$=) ."%1D) $5) L0#(<01(" .,' $(" C2,$(-'.(7 C$-,2$'.(7 H.0,2(7. O 

.7%'() #$A>() $5) :,%(7#,) µ0-=$5) 012,' µ', :%(.,$,%.$'.G .,$,<%,BG $D2 

8'(-(<'.K2  :,%,µ=$%D2 $D2 :-5I"#µK2 $(" .('2(7 >$,:(?'(7 #$52 :0%'(>G 

$5) X=#8(" .,' 0'?'.A$0%, #$5 I,-&##', :0%'(>G $(" 6$02(7 L"$'-G25), µ0 

=µB,#5 #$52 ,2,:,%,<D<'.G 8'(-(<1, $(" 01?("). 6"<.02$%KI5.,2 .,' 

,2,-7I5.,2 µ52',1, ?01<µ,$, ,:A $(2  *0.=µ8%'( $(" 2008, µ=>%' .,' $(2 

*0.=µ8%'( 2009. !:1#5), :%,<µ,$(:('GI5.0 .,$,<%,BG $5) :,%&.$',) 

,-'0"$'.G) :%(#:&I0',) <', $( 01?() #$52 :0%'(>G $(" 6$02(7 $5) L"$'-G25). 

67µBD2, µ0 $, ,:($0-=#µ,$, $5) :,%(7#,) µ0-=$5) <', $') µ52',10) 

?',."µ&2#0') $5) :".2A$5$,) $D2 K%'µD2 ,$AµD2 (#$,?1(" 4) .,' $(" 

<(2,?(#Dµ,$'.(7 ?01.$5, 5 :0%1(?() ,2,:,%,<D<G) <', $( >$,:A?' #$, 20%& 

$(" #$02(7 $5) L"$'-G25) B,120$,' 2, ,%>1F0' ,:A $(2  L&%$'( .,' 2, 

$0-0'K20' ,%>=) O.$D8%1(", µ0 .(%7BD#5 $(2 L&4( .,' $(") .,-(.,'%'2(7) 

µG20), >D%1) ?07$0%( 0$G#'( µ=<'#$( ,2,:,%,<D<'.G) ?%,#$5%'A$5$,). C"$& 

$, ,:($0-=#µ,$, #"µBD2(72 µ0 #"µ:0%&#µ,$, &--D2 µ0-0$K2 $A#( #$52 

!--&?, (:.>. Kallianiotis et al., 2001) A#( .,' #$52 L0#A<0'( (:.>. Fernández-

Rueda & García-Florez, 2007). 3', 2, 0@,>I(72 ,#B,-G #"µ:0%&#µ,$, 

#>0$'.& µ0 $, ,:($0-=#µ,$, :(" =>0' 5 ,-'0"$'.G :10#5 #$(") $(:'.(7) 

:-5I"#µ(7) $(" .('2(7 >$,:(?'(7, ,:,'$01$,' 5 #"--(<G µ0<,-7$0%5) 

>%(2(#0'%&) ?0?(µ=2D2. ;">A2 ,--,<=) .,' %"Iµ1#0') #$52 N(µ(I0#1, #>0$'.& 

µ0 $52 ,-'01, $(" >$,:(?'(7 I, :%=:0' 2, 8,#'#$(72, 0.$A) ,:A $52 8'(-(<1, 

.,' $52 ('.(-(<1, $(" 01?(") #$') !--52'.=) I&-,##0) .,' #0 µ,.%(>%A2', 

#"20>G :,%,.(-(7I5#5 $D2 ,-'0"µ&$D2.
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PRELIMINARY STUDY OF THE BIOLOGJ OF COMMON OCTAPUS 

(Octopus vulgaris) in LESVOS ISLAND (MYTILINI STRAITS)
 

Drosos Koutsoubas, Ioannis E. Batjakas, Athanasios Evagelopoulos, John 
Papantonatos, Manolis Metaxsakis & Thomas Varveris

University of the Aegean, Dept. of Marine Sciences, 81100 Mytilene, 
drosos@aegean.gr

 

The common octopus (Octopus vulgaris) is distributed in the 

Mediterranean and the Eastern Atlantic Ocean (Mangold, 1997). The main 

objective of this study  is a preliminary assessment of the biological parameters 

of the common octopus populations in the area of Lesvos ( Mytilini Straits), 

with a particular emphasis on the reproductive biology  of the species. Monthly 

samples from December 2008 until December 2009 were collected and 

analyzed. The fishing effort for the species in this area has been also recorded. 

According to the results of this study  for the monthly variations in the density of 

mature individuals (stage 4) and the gonadosomatic index, the breeding period 

for the common octopus in Mytilini Straits starts in March and ends in early 

October, with a peak in May and the summer months, without a second annual 

peak in the reproductive activity. These results are in agreement with other 

studies, both in the Hellenic waters (e.g. Kallianiotis et al., 2001) and in the 

Mediterranean (e.g. Fernández-Rueda & García-Florez, 2007). Time series data 

is required to draw safe conclusions regarding the effects of the fishing pressure 

on the local populations of the common octopus. Changes and adjustments to 

the National legislation for common octopus fisheries should be based on the 

biology  and ecology of the species in the Greek seas, as well as on long-term, 

continuous monitoring of catches.
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!"#"$% $&' (%!)$*+*$,-&' !*.,&' Ig-/ -), Syk $*0 

01*+*2") $&' 3--0$$).&'

!"#$$% &.1,2, Heizmann B.2, Infantino S.2, '()*()+,-% ..1, Reth M.2

1!"#$%& '()*"+",-%& ./01 2%* 3145/6"(, !#7#% 8*"+",-%&, 9:;3, 2Dept. of 

Molecular Immunology, Faculty of Biology, University of Freiburg and Max-Planck 

Institute for Immunobiology, D-79108 Freiburg, Germany

" #$%%&'()*&+,&%-#. ($'/ %($ Ig-& %($ 0-#$%%&'-#(1 $)(2(34& (BCR) 
)5'-*&,6/75-  ,8& +$7%9'9,479 +5'879 (S197), 9 ()(8& :;+:('$*-<75%&- 
#&%/ %97 575'=()(89+9 %($ BCR &7&+%4**(7%&> %9 +$7(*-#. 
+9,&%(2?%9+9 &)?  %(7 BCR, #&-  ,8& +$7%9'9,479 &'=-7879 (R198), 9 
()(8& 6'8+#5%&-  #/%; &)? 2-&'#. ,5@$*8;+9 &)? %97 PRMT1 (protein 
arginine methyltransferase) +%(7 BCR +5 #&%/+%&+9 9'5,8&>. " )';%5A7-#. 
#-7/+9 %$'(+879> Syk 587&-  ,8& #-7/+9 ,5 2-)*. 5B5-28#5$+9 )($ 
&$%(''$@,8C5-  %( +$7(*-#? ,.7$,& &)? %(7 BCR, :;+:('$*-<7(7%&> 
%?+( %-> ITAM %$'(+875> ?+( #&-  %97 S197. D( #&%/*(-)( %$'(+879> 
(E539) %9> Syk @5;'58%&-  )-@&7. @4+9 :;+:('$*8;+9>. F5 ,5%/**&B9 
%9> @4+9> &$%.> +5 &*&7879 (G), #&%&'=58%&-  9 :;+:('$*8;+9 %9> Y539 
57< &$B/75%&-  9 :;+:('$*8;+9 %9> S197, 57< ,8& ,5%/**&B9 +5 
&+)&'%-#? (B1 (D) @& ,)('(1+5 7& ,-,9@58  %97 :;+:('$*8;+9 %9> 
Y539. H*-#/ #$%%&'(*1,&%& &)? #1%%&'& Schneider 5)-,(*17@9#&7 
)&'(2-#/ ,5 :$+-#(1 %1)($ (WT) CD8-Ig-&, #&@<> #&-  ,5 Syk WT . ,5 
%& ,5%&**/=,&%& Syk Y/A #&-  Syk Y/D. I%9 +$7435-&, 2-&3;'8+%9#&7 ,5 
SDS-PAGE #&-  &7&*1@9#&7 ,5 Western Blot. J);> &7&,57?%&7, %( 
,5%/**&=,& Syk Y/D ,-,58%&-  %9 :;+:('$*8;+9 %9> Y539, ,5-<7(7%&> 
4%+-  %9 :;+:('$*8;+9 %9> S197 , +5 &7%8@5+9 ,5 %( ,5%/**&=,& Syk Y/A, 
$)(25-#71(7%&> %9 +9,&+8& %9> Y539 +%9 2-)*. 5B5-28#5$+9 %9> Syk. 
K)-)*4(7, =-& 7& 5B5%/+($,5 %97 5)82'&+9 2-/:(';7 ,5%&**&=,/%;7 Ig-
& +%9 +9,&%(2?%9+9 %($ BCR, Ig-& &75)&'#. )'(=(7-#/ B-#1%%&'& 
)(7%-#(1 &7&+$+%/@9#&7 ,5 #/@5 47&7 &)? %($> )&'&#/%; %1)($> Ig-
&: Ig-& WT, %& ,5%&**/=,&%& Ig-& S/A, Ig-& R/K, Ig-& R/F #&-  %( 2-)*? 
,5%/**&=,& Ig-& S/A R/K. D& 5)-,(*$+,47& 0 #1%%&'& 2-5=4'@9#&7 ,5 
NIP-BSA #&-  ,5%'.@9#5 9 5-+'(. &+65+%8($ (Ca2+). K87&-  572-&:4'(7, ?%- 
,5%/**&B9 %9> R198 +5 47& ,9 )(*-#? &,-7(B1 ?);> 9 :&-7$*&*&7879 (F) 
425-B5 ,5=&*1%5'9 5-+'(. &+65+%8($ (Ca2+), 57< %( 2-)*? ,5%/**&=,& 
257 &)(#/*$L5 47& “+$75'=-+%-#? &)(%4*5+,&”, ,5 ,5=&*1%5'9 5-+'(. 
&+65+%8($, ?);> &7&,57?%&7. G$%? %( &)(%4*5+,& 8+;> $)(25-#715- 
+1725+9 ,5%&B1 %9> :;+:('$*8;+9> %9> S197 #&-  %9> ,5@$*8;+9> %9> 
R198, &:(1 ,8& ,?7( ,5%/**&B9 %($ Ig-& 587&-  5)&'#.> =-& 7& 5)/=5- 
572(#$%%&'-#. &1B9+9 &+65+%8($ (Ca2+-flux) #&-  +$75)<> 9 251%5'9 
,5%/**&B9 +$75-+:4'5- ('-&#/ +%( )&'&%9'(1,57( :&-7?,57(.

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.

AEACC> 19-21 F&G,-  2011



149

STUDY OF THE BCR SIGNALLING MOLECULES Ig-' AND Syk

Krikki I.1,2, Heizmann B.2, Infantino S.2, Tsitsilonis O.1, Reth M.2
1Dept. of Animal and Human Physiology, Faculty of Biology, NKUA, 2Dept. of 

Molecular Immunology, Faculty of Biology, University of Freiburg and Max-Planck 
Institute for Immunobiology, D-79108 Freiburg, Germany

The cytoplasmatic tail of Ig-, of the B-cell receptor (BCR) contains a reserved 

serine (S197), which is phosphorylated upon BCR activation inhibiting the 

signal output of the BCR, and a reserved arginine (R198), which is 

constitutively methylated by protein arginine methyltransferase 1 (PRMT1) on 

the resting BCR. Syk is a dual-specificity kinase that self-regulates the signal 

output from the BCR by phosphorylating both the ITAM tyrosines and S197. 

The tyrosine residue (Y539) of Syk is a putative phosphorylation site. When 

mutated to alanine (A), Y539 phosphorylation is abolished and S197 

phosphorylation is increased, whereas a mutation to aspartic acid (D) could 

mimic the phosphorylation of Y539. Total cell lysates of Schneider cells 

transiently  transfected with wild-type (WT) CD8-Ig-,, Syk WT, and the 

mutants Syk Y/A and Syk Y/D were separated by SDS-PAGE and analysed by 

Western Blot. As expected, the Syk Y/D mutant  mimics the phosphorylation of 

Y539, thus decreasing S197 phosphorylation, in contrast  to the Syk Y/A 

mutant, indicating the significance of Y539 for the dual-specificity of Syk. 

Furthermore, to examine the influence of different Ig-, mutants on BCR 

signalling, Ig-, deficient murine pro B-cells were reconstituted with Ig-, WT, 

the mutants Ig-, S/A, Ig-, R/K, Ig-, R/F and the double mutant Ig-, S/A R/K. 

The transduced B cells were stimulated with NIP-BSA and calcium (Ca2+) 

influx was measured. Interestingly, mutation of R198 to a non-polar amino acid 

like phenylalanine (F) resulted in higher Ca2+-flux, whereas the double mutant 

did not reveal the “synergistic effect”, with higher Ca2+-flux, that would be 

expected. This result may indicate an association between S197 

phosphorylation and R198 methylation, since a single mutation of Ig-, is 

sufficient to induce increased Ca2+-flux and therefore the second mutation 

marginally contributes to the observed effect.
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!/DEF:GA KA-DBHD8BJG:G AI!@<FBK:MHA<D@AG 

:@<DHB>BID:G :GJFK:<LH @:D @DHA<LH <AI!4LHLH G<AH 

:H:/<JCA <BJ H!JFBKJD@BJ GJG<AK:<BG <BJ !H<BKBJ 

Drosophila melanogaster

B#)*Q&6 >.1, B8&A.39%= N.2, G.N. F%#$%#D(6=1

1<,µ*&) =",3,%(&) O-//7$,- 6&" =",4-'"6;), <µ;µ& =",3,%(&), AO?>
2A$%&'/;$", ?#"$&µ&/"6;) H-'",3,%(&), L&/$"6; C+,3;, AO?>

6.(:A) $5) 0%<,#1,) G$,2 5 µ0-=$5 $5) 0:1?%,#5) $5) 5-0.$%(µ,<25$'.G) 

,.$'2(8(-1,) ,#7%µ,$D2 (1,8GHz) .,' .'25$K2 $5-0BK2D2 (900, 1800 LEz) 

#$52  ,2&:$"@5 $(" 20"%(µ"'.(7 #"#$Gµ,$() $(" 02$Aµ(" D. melanogaster. 

6"<.0.%'µ=2, 0@0$&#$5.0 $">A2 0:1?%,#5 #$5 ?'&%.0', FDG) :-5I"#µ(7 

,.$'2(8(-5µ=2D2 .,' µ5 µ"<K2 .,' #$52 .'25$'.G #"µ:0%'B(%& $(") :(" 

#>0$1F0$,' µ0 $(2 ,%25$'.A <0D$,.$'#µA .,' I0$'.A BD$($,.$'#µA. 

9%,<µ,$(:('GI5.,2  ?"( :0'%&µ,$, .,' #$( .,I=2, =<'20 .,--'=%<0', µ"<K2, 

#"--(<G 2"µBK2 ,%>'.(7 #$,?1(" (100-200 &$(µ,) .,' ,.$'2(8A-5#G $(") 

.,$& $5 µ0$,µA%BD#5 $(" 20"%(µ"'.(7 #"#$Gµ,$() (100 K%0)) #$( #$&?'( $5) 

27µB5). 6$( :%K$( :01%,µ, :%,<µ,$(:('GI5.0 #"20>Aµ025 ,.$'2(8A-5#5 µ0 

8&#5 ,#7%µ,$(", 02K #$( ?07$0%( :01%,µ, ?',.(:$Aµ025 µ0 8&#5 ,#7%µ,$(" 

(,2& 2 K%0)/5µ=%,) .,' µ0 .'25$A $5-=BD2( (2 K%0)/5µ=%,). /,' #$, ?7( 

:0'%&µ,$, K%'µ, &$(µ, ?',BA%D2 5-'.'K2 ":(8-GI5.,2 #0 :01%,µ, µ0-=$5) 

,%25$'.(7 <0D$,.$'#µ(7 .,' I0$'.(7 BD$($,.$'#µ(7. 9,%&--5-, =<'20 µ0-=$5 

$5) ?'&%.0',) FDG) $(" :-5I"#µ(7 µ0 .,I5µ0%'2G .,$,<%,BG ,%'Iµ(7 ,$AµD2 

$(" :-5I"#µ(7. E ,.$'2(8A-5#5 .,' #$, ?7( :0'%&µ,$, ?02 0:5%=,#0 8,#'.=) 

.'25$'.=) -0'$("%<10) A:D) 012,' 8&?'#5, :$G#5 .,' &-µ,. E #"20>Aµ025 

,.$'2(8A-5#5 µ0 8&#5 ,#7%µ,$(" ?02  0:5%=,#0 $5 ?'&%.0', FDG) .,' $52 

.'25$'.G #"µ:0%'B(%& :(" #>0$1F0$,' µ0 $(2 ,%25$'.A <0D$,.$'#µA .,' I0$'.A 

BD$($,.$'#µA. E ?',.(:$Aµ025 ,.$'2(8A-5#5 µ0 8&#5 ,#7%µ,$(" .,' .'25$A, 

,2 .,' ?02 01>0 0:1?%,#5 #$5 ?'&%.0', FDG) .,' #$52 .'25$'.G #"µ:0%'B(%& 

:(" #>0$1F0$,' µ0 $(2 ,%25$'.A <0D$,.$'#µA, 0:5%=,#0 $52 .'25$'.G 

#"µ:0%'B(%&, A#(2 ,B(%& #$( I0$'.A BD$($,.$'#µA, ,B(7 #$5 #>0$'.G 

?(.'µ,#1, (' µ&%$"%0) 0µB&2'#,2 µ0 #$,$'#$'.& #5µ,2$'.G ?',B(%& .,-7$0%0) 

0:'?A#0') #0 #>=#5 µ0 $, ,.$'2(8(-5µ=2, &$(µ,. ;( <0<(2A) ,"$A µ,) (?5<01 

#$( #"µ:=%,#µ, A$' µ&--(2 5 ,.$'2(8(-1, 0:=?%,#0 #0 BD$(Y:(?(>01) G/.,' 

#0 02?(20"%K20) :(" #"µµ0$=>("2 #$5 ?',?'.,#1, 0:0@0%<,#1,) .,' ,2$1-5N5) 

$(" (:$'.(7 0%0I1#µ,$(). 
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EFFECTS OF ELECTROMAGNETIC RADIATION EMITTED BY 

WIRELESS AND MOBILE PHONES ON DEVELOPMENT OF 

NERVOUS AND MUSCULAR SYSTEM OF Drosophila melanogaster

Krikoni S.1, Consoulas C.2, L.H. Margaritis1 
1Department of Cell Biology and Biophysics, Faculty of Biology, National and 
Kapodistrian University of Athens, Panepistimioupolis 157 84, Athens, Greece.

2Laboratory of Experimental Physiology, Medical School, National and Kapodistrian 
University of Athens, M. Asias 75, Athens 115 27, Greece

The Drosophila melanogaster insect is used in research of potential biological 

effects of electromagnetic radiation. In this study, effects of wireless DECT (1,8 

GHz) and mobile phones (900,1800 LEz) electromagnetic radiation on the 

remodeling of nervous and muscular system of Drosophila melanogaster during 

metamorphosis, were investigated especially. Lifespan of population and flies’ 

motor behavior related to negative geotaxis and positive phototaxis were 

examined, in order to evaluate potential effects of the radiation on nervous and 

muscular system. More specifically, two experiments were carried out as 

follows: culture of flies, collection of 100-200 white prepupae (initial stage of 

pupae) and their irradiation during metamorphosis (~100 hours). In the first 

experiment pupae were constantly exposed to radiation of DECT base. In the 

second experiment pupae were exposed to radiation both of DECT base (2 

hours On / 2 hours Off) and mobile phone (for 2 hours per day). After 

irradiation, negative geotaxis (climbing a vertical distance on the vial’s wall) 

and positive phototaxis (moving towards a light source) assays were applied in 

the adult flies at different ages. In addition, in order to evaluate the lifespan of 

the population, the number of dead flies was almost daily countered. Both 

experiments revealed that irradiation did not affect the lifespan of the 

population and the basic insects’ motor functions like negative geotaxis, flight 

and walking. In contrast to the first experiment, the results of phototaxis assays 

in the second experiment revealed effects on insects’ positive phototaxis, as 

control group of insects performed far better than the exposed group. In 

conclusion, electromagnetic radiation emitted by wireless DECT and mobile 

phone may  affect perception (photoreceptors) or/and processing in the central 

nervous system (interneurons) of visual signals. 
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!H<B/DGKBG 4JIB!DED@LH /!FDBNLH /FBGE!GAG 

/FL<!DHD@LH /:F:MBH<LH G<B KD<BNBHEFD:@B DNA <BY  

Mytilus galloprovincialis 

B3#)%*.5 ,.1, G. B#%OO%#D(61, ,. R.5#.=2 *%) C. B. U./<*6=1

1<,µ*&) =",+1µ#(&) 6&" F,$"&6;) =",3,%(&), <µ;µ& =",3,%(&), A2."68 6&" 
O&9,D"'/$"&68 ?&.#9"'/;µ", >21.:.,157 01 >2;.&,2<µ;µ& =",3,%(&), ?&.#9"'/;µ", 

O$;/1), 714 09 P$763#",, O$;/1

;( µ7?' $5) L0#(<01(" Mytilus galloprovincialis 012,' =2, ,:A $, 01?5 #$, 

(:(1, :,%,$5%01$,' $( '?',1$0%( B,'2Aµ02( $5) *':-G) L(2(<(204.G) 

/-5%(2(µ'.A$5$,) (*L/). L0 8&#5 ,"$A, 5 .-5%(2Aµ5#5 $(" 

µ'$(>(2?%',.(7 DNA (mtDNA) ?02 012,' µA2( µ5$%'.G, A:D) :%(#$&F0' ( 

<02'.A) .,2A2,), ,--& .,' :,$%'.G. 9'( #"<.0.%'µ=2,, ( I5-".A) <(2=,) 

µ0$,8'8&F0' $( µ5$%'.A mtDNA ($7:() F) #0 (-A.-5%( $(2 I5-".A ,:A<(2(, 

,--& µA2( #$(") #Dµ,$'.(7) '#$(7) $(" ,%#02'.(7 ,:A<(2(", .,IA$' $, 

#:0%µ,$(FD&%'& $(" B=%("2 $( :,$%'.A mtDNA ($7:() L). E :,%("#1, $(" 

$7:(" L  µA2( #$5 <(2&?, $(" ,%#02'.(7 ,$Aµ(" .,' 5 :,%&--5-5 

«0@&:-D#5» $(" $7:(" F #0 A-(") $(") #Dµ,$'.(7) '#$(7), (?5<01 #$52 

":(N1, 7:,%@5) .&:('(" %"Iµ'#$'.(7 µ5>,2'#µ(7 ,2,<2K%'#5) $(" $7:(" L 

#$, .7$$,%, $5) <(2&?,) .,' ?',$G%5#G) $(" #0 ,"$& D) µ(2,?'.A $7:( 

mtDNA. E '?=, ,"$G :%(Y:(I=$0' $52  7:,%@5 .&:(',) :%D$0P25) G 

:%D$042'.(7 #"µ:-A.(" $( (:(1( ,2,<2D%1F0' $(2 $7:( L  .,' :%(#?=20$,' 

0'?'.& #0 ,"$A2. ;( #"<.0.%'µ=2( :%D$0P2'.A #7µ:-(.( I, :%=:0' 2, 

02$(:1F0$,' µA2( #$52 ,%#02'.G <(2&?, .,' A>' #$5 I5-".G. 3', $(2 02$(:'#µA 

µ',) 0'?'.G) <', $52 ,%#02'.G <(2&?, ,--5-0:1?%,#5) DNA-:%D$0P25)/K2 

?5µ'("%<G#,µ0 DNA ,2'>20"$=) ,:A $52 .7%', %"Iµ'#$'.G :0%'(>G (CR) $(" 

mtDNA $7:(" L, #$52 (:(1, 02$(:1F0$,' 5 µ0<,-7$0%5 ,:A.-'#5 µ0$,@7 $D2 

?7( $7:D2 F .,' L. L0$& $5 %,?'(#Gµ,2#G $("), (' ,2'>20"$=) ,"$(1 

":(8-GI5.,2 #0 :0'%&µ,$, L01D#5) /'25$'.A$5$,) 6"µ:-A.(" (L/6) ":A 

$52 ,--5-0:1?%,#5 µ0 :%D$042'.& 0.>"-1#µ,$, <(2&?,) ,%#02'.(7 .,' 

I5-".(7 ,$Aµ(". 60 #"µBD21, µ0 $52 :'( :&2D ":AI0#5 ?',:'#$KI5.0 A$' 5 

.'25$'.A$5$, 02A) 0. $D2 DNA ,2'>20"$K2, ( (:(1() ,2$'#$('>01 #0 $µGµ, $5) 

:%K$5) µ0$,8-5$G) :0%'(>G) $(" CR (VD1) $(" L  $7:(", µ0'KI5.0 #5µ,2$'.& 

,:A $( #>5µ,$'#µA 02A) #"µ:-A.(" µ0 .&:('(2 :%D$042'.A :,%&<(2$, $(" 

0.>"-1#µ,$() $5) ,%#02'.G) <(2&?,), 02K ,:("#1,F0 ,:A $( ,2$1#$('>( 

:01%,µ, µ0 >%G#5 0.>"-1#µ,$() I5-".G) <(2&?,).
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DETECTION OF SEX-SPECIFIC PROTEIN BINDING REGIONS OF 

THE MITOCHONDRIAL DNA OF Mytilus galloprovincialis.

Kyriakou E.1, L. Kravariti1, E. Zouros2 and G. C. Rodakis1

1Department of Biochemistry and Molecular Biology, Faculty of Biology, National and 
Kapodistrian University of Athens, 157 01 Athens, 2Department of Biology, University 

of Crete, 714 09, Heraklion, Crete

The Mediterranean mussel Mytilus galloprovincialis is one of the species in 

which the special phenomenon of Doubly Uniparental Inheritance (DUI) is 

observed. According to this, the inheritance of mitochondrial DNA (mtDNA) is 

not only maternal, following the general rule, but also paternal. Specifically, the 

female parent transmits the maternal mtDNA (F type) to the whole female 

offspring, but only  to the somatic tissues of the male offspring, whose 

spermatozoa carry the paternal mtDNA (M type).  The presence of the M type 

only in the gonad of the male offsprings and the presence of F type in all their 

somatic tissues, leads to the suspicion that a regulatory mechanism exists that 

recognizes the M  type in the gonadal cells and preserves it as its only mtDNA 

type. This idea posits the existence of some protein or protein complex that 

recognizes the M  type and binds specifically to it. This particular protein 

complex should be detected only in male gonads but not in the female gonads. 

For the detection of a male gonad specific DNA-protein/s interaction we 

designed DNA probes from the main control region (CR) of the M type 

mtDNA, the region with the largest divergence between the F and M types. 

After the radiolabeling, these probes were subjected to Electrophoretic Mobility 

Shift Assays (EMSA) after interaction with protein extracts from male and 

female gonads. We observed that the mobility of one of the DNA probes the one 

that corresponded to a part of the first variable domain of the CR (VD1) of M 

type, shifted considerably, apparently because of the formation of a complex 

with some protein factor of the male gonadal extract. This band shifting was not 

observed when the same experiment was contacted with female gonadal 

extracts. This observation is consistent with the hypothesis stated above. 
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!C!ID@<D@!G K!I!<!G G-/FL<!PHLH

B'A(D.3 P.@., M0./'#.-.59.3 F.B. *%)  N%µ8/#%*%= >.?
<,µ*&) =",3,%(&) O-//7$,- 6&" =",4-'"6;), <µ;µ& =",3,%(&), ?&.#9"'/;µ", >21.:., 

>2;.& 157 01

O' 0$0%($%'µ0%01) G-:%D$0P20) 012,' µ(%',.(1 ?',.A:$0), (' (:(1(' 

020%<(:('(72 02?(."$$&%'(") #5µ,$(?($'.(7) .,$,%%&.$0), D) ,:A.%'#5 #$52 

020%<(:(15#5 #"F0"<µ=2D2 µ0 G-:%D$0P20) ":(?(>=D2 (GPCRs) ,:A 

0@D."$$,%'.& 0%0I1#µ,$,.  6"20:K), (' G-:%D$0P20) =>("2 FD$'.G #5µ,#1, 

#$(2 .,I(%'#µA $5) 0'?'.A$5$,) $5) ."$$,%'.G) ,:A.%'#5). O' 0$0%($%'µ0%01) 

G-:%D$0P20) ,:($0-(72$,' ,:A $%0') ":(µ(2&?0), ,, 8 .,' <. E (2(µ,$(-(<1, 

$(") .,I(%1F0$,' ,:A $') ,-":(µ(2&?0) $("), (' (:(10) $,@'2(µ(72$,' #0 

$=##0%') ('.(<=20'0) ,2&-(<, µ0 $52 ?(µG .,' -0'$("%<1, $("): G,s, G,i/o, G,q/

11, G,12/13.  E -0'$("%<1, $(") D) ?',.A:$0) 0@,%$&$,' ,:A $52  '.,2A$5$, $5) ,-

":(µ(2&?,) 2, 02,--&##0$,' µ0$,@7 µ',) ,2020%<(7 GDP-#"2?0?0µ=25) 

#$0%0(?'&$,@5), :(" 0$('µ&F0$,' 2, ,--5-0:'?%&#0' µ0 =2,2 020%<A ":(?(>=, 

.,' µ',) 020%<(7, GTP-#"2?0?0µ=25) #$0%0(?'&$,@5) :(" µ:(%01 2, 

?',B(%(:('G#0' $5 -0'$("%<1, µ(%1D2  0.$0-0#$K2.  6$A>() $5) :,%(7#,) 

µ0-=$5) 012,' 5 ?'0%0725#5 $5) 0@=-'@5) $D2 G-:%D$042K2.  3', $( #.(:A ,"$A 

,2,#7%I5.,2  ,%>'.& (' ,, 8 .,' < ":(µ(2&?0) $D2  G-:%D$042K2  ,:A $52 8&#5 

?0?(µ=2D2 UniProt/Swiss-Prot.  60 :%K$5 B&#5 .,$,#.0"&#$5.,2 .,' 

0-=<>I5.,2 #$,$'#$'.& µ(2$=-, (pHMMs) <', $') $=##0%') <2D#$=) ('.(<=20'0) 

0$0%($%'µ0%K2 G-:%D$042K2, $, (:(1, I, >%5#'µ(:('5I(72  <', $(2  02$(:'#µA 

:'I,2K2  G-:%D$042K2 #0 :%D$0Kµ,$, ?',BA%D2 (%<,2'#µK2.  E 1?', 

?',?'.,#1, I, ,.(-("I5I01 .,' <', $52  8 .,' $5 < ":(µ(2&?,.  O' :-5%(B(%10) 

:(" I, :%(.7N("2 ,:A $5 µ0-=$5 ,"$G 0"0-:'#$(7µ0 A$' I, µ,) (?5<G#("2 #0 

#"µ:0%&#µ,$, <', $52 0@=-'@5 $D2 G-:%D$042K2  #$(") 0".,%"D$'.(7) 

(%<,2'#µ(7).
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EVOLUTION OF G-PROTEINS

Kostiou V.D., Theodoropoulou M.C. and Hamodrakas S.J
Department of Cell Biology and Biophysics, Faculty of Biology, University of Athens, 

Athens 157 01

Heterotrimeric G-proteins are molecular switches that turn on intracellular 

signaling cascades in response to the activation of G-protein coupled receptors 

(GPCRs) by  extracellular stimuli. Therefore, G-proteins play a crucial role in 

defining the specificity of the cellular response. Heterotrimeric G-proteins are 

composed of three subunits, ,, 8 and <.  Their nomenclature is determined by 

their ,-subunit  and they can be classified in four families depending on the 

structure and function of their ,-subunits: G,s, G,i/o, G,q/11, G,12/13.  Their 

ability  to act as switches depends on the inherent property  of the ,-subunit to 

alternate between an inactive GDP-bound conformation that interacts with an 

activated receptor, and an active GTP-bound conformation that can modulate 

the activity of downstream effector proteins.  The goal of this study is the 

investigation of G-protein evolution.  For this purpose, we retrieved G-protein 

,, 8 and < subunits from the UniProt/Swiss-Prot database.  Initially, we 

constructed and tested statistical models (pHMMs) for the four known 

heterotrimeric G-protein families, which then, will be used to detect  potential 

G-proteins within the proteomes of various organisms.  The same procedure 

will be followed for the 8 and < subunits as well.   We hope that the results of 

this study will provide useful information concerning G-protein evolution 

within eukaryotic organisms.
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KAN:HDGKBG EF:GAG <AG NILF:K4:DHD@BIAG:  <B E!J<!FB  

K!FBG <BJ :DHDMK:<BG

"3#%&D% J. B'A(.-.59.3 *%) @6µ+(#).= G. B%9-%K+=

A$%&'/;$", =",3,%"6;) S1µ#(&), <µ;µ& L&/$"6;), ?&.#9"'/;µ", ?&/$:.

E x-D%,µB,'2'.A-5 (CAM), =2, ,2$'8'($'.A 0"%=D) B&#µ,$(), ?0#µ070$,' 0:1 

$5) µ0<&-5) %'8(#Dµ,$'.G) ":(µ(2&?,) $D2  8,.$5%1D2  .,' :,%0µ:(?1F0' 

I0µ0-'K?0') -0'$("%<10), A:D) 012,' 5 #72I0#5 $(" :0:$'?'.(7 ?0#µ(7, 5 
:%A#?0#5 $D2 tRNA-":(#$%Dµ&$D2 #$52 C-I=#5 .,' ( $0%µ,$'#µA) $5) 

:0:$'?'.G) ,-"#1?,). C2 .,' .%"#$,--(<%,B'.& ?0?(µ=2, ":(#$5%1F("2 $52 
:%A#?0#5 $5) CAM #$( .,$,-"$'.A .=2$%( $(" %'8(#Kµ,$(), 5 .-,##'.G 

,2&-"#5 ,:($7:D#5) 0'#5<01$,' ?7( I=#0') :%A#?0#5), µ1, #$( .,$,-"$'.A 

.=2$%( .,' µ1, ?07$0%5 #$52 01#(?( $5) #G%,<<,) 0@A?(" $5) :0:$'?'.G) 
,-"#1?,). 9%(5<(7µ020) .'25$'.=) µ0-=$0) =>("2 ?01@0' A$' 5 CAM (I) ,2$'-?%& 

$,>=D) µ0 =2, 02,%.$G%'( %'8(#Dµ,$'.A #7µ:-(.( (C) .,' #>5µ,$1F0' $( 
02?'&µ0#( CI, :(" #$5 #"2=>0', '#(µ0%1F0$,' 8%,?=D) #$( $0-'.A #7µ:-(.( 

C*I. H#$A#(, 5 :%A#?0#5 $5) CAM #$52  ,%>'.G .,' $0-'.G I=#5 012,' 

,µ('8,1D) ,:(.-0'Aµ025, :(" #5µ,120' A$' µA2( =2, µA%'( CAM 0µ:-=.0$,' 
#$( µ5>,2'#µA $5) ,2,#$(-G) $5) #72I0#5) $(" :0:$'?'.(7 ?0#µ(7.

L0 #.(:A $5 ?',-07.,2#5 $(" µ5>,2'#µ(7, 0B,%µA#,µ0 $52  $0>2'.G $5) 
>%(2(-?',8,Iµ'#µ=25) ,:($7:D#5), K#$0 2, ,:(.(µ1#("µ0 :-G%5 0'.A2,  $5) 

(-'.G) :(%01,) :%A#?0#5) $5) CAM. 9,%,$5%G#,µ0 A$', A$,2 5 CAM 

:%(#?=20$,' #$52 ,%>'.G I=#5 (CI), :%(#$,$070' ,:A >5µ'.(7) $%(:(:('5$=) 
$, 2(".-0($1?', A2451, G2505 .,' U2506, :(" 02$(:1F(2$,' <7%D ,:A $52 A-

I=#5 $(" .,$,-"$'.(7 .=2$%(". ;( <0<(2A) ,"$A 0@5<01 <',$1 5 CAM 
#"µ:0%'B=%0$,' D) #"2,<D2'#$'.A) ,2,#$(-=,). !<.,$&#$,#5 $5) CAM  #$52 

$0-'.G $5) I=#5 (C*I) :%(#$,$070' $( A2062, :(" 02$(:1F0$,' µ0$,@7 $(" 

.,$,-"$'.(7 .=2$%(" .,' $5) 0'#A?(" $5) #G%,<<,) 0@A?(" $5) :0:$'?'-.G) 
,-"#1?,). ;,"$A>%(2,, 5 :%(#$,#1, $D2  G2505 .,' U2506 0@,#I021F0', =2, 

2=( ,:($7:Dµ, #$( A2059 ,2,?70$,', 02K 5 0:'?0.$'.A$5$, $(" A2058 
,"@&20$,'. ;, ,:($0-=#µ,$& µ,) 0'#5<(72$,' µ1, ?7(-85µ&$D2 :%A#?0#5 $5) 

CAM, .,$& $52 (:(1, ,%>'.& $( ,2$'8'($'.A ?0#µ070$,' 8,I0'& #$5 #>'#µG $5) 

A-I=#5). 6$5 #"2=>0',, #$%=B0$,' 8%,?=D) :%() $( 2(".-0($1?'( A2062, 
:%(.,-K2$,) #0 ,"$A ?',µ(%BD$'.=) ,--,<=). O' ,--,<=) ,"$=) µ0$,B=%(2$,' 

,--(#$0%'.& #$, 2(".-0($1?', A2058 .,' A2059 :(" 02$(:1-F(2$,'  #$52 
01#(?( $5) #G%,<<,) 0@A?(" $5) :0:$'?'.G) ,-"#1?,). 6"20:K), 5 0$0%(<02G) 

,:($7:D#5 ?02  #>0$1F0$,' µ0 ?7( I=#0') :%(#?0#5) $5) CAM, ,--& µ0 

,--(#$0%'.& B,'2Aµ02,. 

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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THE MECHANISM OF CHLORAMPHENICOL ACTION:  THE 

SECOND PART OF THE PUZZLE

Ourania N. Kostopoulou and Dimitrios L. Kalpaxis
Laboratory of Biochemistry, School of Medicine, University of Patras, 26504 Patras, 

Greece.

Chloramphenicol (CAM) is a broad spectrum antibiotic that inhibits protein 

synthesis in prokaryotes by binding to the peptidyltransferase region of the large 

ribosomal subunit and blocking essential ribosomal functions, such as peptide 
bond formation, binding of tRNA substrates to the A-site, and peptide-chain 

termination. Although X-ray crystallographic data are compatible with CAM 
binding to the catalytic center of the ribosome, classical footprinting analysis 

suggested two binding sites; one placed at the catalytic center and a second one 

positioned at the entrance of the peptide exit-tunnel. Previous kinetic studies 
have demonstrated that CAM (I) reacts rapidly with a model initiator ribosomal 

complex (C) to form an encounter complex CI, which is then isomerized slowly 
to a tighter final complex C*I. Nevertheless, binding of CAM  to the initial and 

final position is mutually  exclusive, which means that only one molecule of 

CAM is implicated in the mechanism of inhibition of peptide bond formation. 
To settle the complicated behavior of CAM binding to ribosomes, we applied a 

time-resolved chemical probing to achieve a complete picture of the entire 
course of CAM binding to Escherichia coli ribosomes. We observed that CAM 

bound at the initial position (CI) protects from chemical modification 

nucleotides A2451, G2505 and U2506, all clustered around the A-site of the 
catalytic center. This explains the behavior of CAM as compet-itive inhibitor. 

Accommodation of CAM  at its final position (C*I) causes protection effects on 
A2062, a nucleotide placed between two hydrophobic crevices; one at the 

peptidyltransferase center and the other at the entrance of the peptide exit 

tunnel. Meanwhile, the protections at G2505 and U2506 soften, a new footprint 
at A2059 is raised, while the reactivity  of A2058 is enhanced. Our results 

suggest a two-step binding of CAM, where initially  the drug binds deep  in the 
A-site crevice. Then, CAM slowly  reorientates toward A2062, causing 

conformational changes to this nucleotide. In turn, these changes are 

allosterically transmitted to nucleotides A2058 and A2059 placed at  the 
entrance of the peptide exit tunnel. Therefore, the footprinting heterogeneity 

does not correlate with two binding sites of CAM, but with allosteric effects. 
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J/BIBMDG<D@!G K!I!<!G GPCRs @:D G-/FL<!PHLH G! 

!H<BK:

G%OD/%= !.@., M0./'#.-.59.3 F.B. *%) N%µ8/#%*%= >.?.
<,µ*&) =",3,%(&) O-//7$,- 6&" =",4-'"6;), <µ;µ& =",3,%(&), ?&.#9"'/;µ", >21.:., 

>2;.& 157 01

E µ0$,<D<G #Gµ,$() 012,' 5 ?',?'.,#1, .,$& $52  (:(1, =2, 0@D."$$&%'( 

#5µ,$(?($'.A 0%=I'#µ, 020%<(:('01 =2,2 µ0µ8%,2'.A ":(?(>=,, :%(.,-K2$,) 

.,$&--5-0) ."$$,%'.=) ,:(.%1#0').  O' GPCRs ,:($0-(72 $5 µ0<,-7$0%5 .,' 

:'( :('.'-Aµ(%B5 ('.(<=20', ?',µ0µ8%,2'.K2 ":(?(>=D2 #$(") 

0".,%"D$'.(7) (%<,2'#µ(7).  E $(:(-(<1, $(") >,%,.$5%1F0$,' ,:A 7 

?',µ0µ8%,2'.& $µGµ,$,, $52 0@D."$$&%', Z-$0-'.G :0%'(>G .,' $52 

02?(."$$&%', C-$0-'.G :0%'(>G.  !:'$0-(72 $') :0%'##A$0%0) -0'$("%<10) $(") 

?',µ=#(" $5) ,--5-0:1?%,#G) $(") µ0 $') G-:%D$0P20), (' (:(10) ?%("2 D) 

µ(%',.(1 ?',.A:$0) .,$& $5 µ0$,<D<G #Gµ,$().  L0-=$0) #$5 Drosophila 

melanogaster =>("2 ?01@0' A$' ":&%>0' $("-&>'#$(2 =2,) ":(?(>=,) (Or83b) µ0 

,20#$%,µµ=25 $(:(-(<1, (N’in – C’out) #0 #>=#5 µ0 ,"$G $D2 .-,#'.K2 

GPCRs.  6$(2  1?'( (%<,2'#µA =>0' 8%0I01 µ', G-:%D$0P25, 5 G,f, 5 (:(1, ?02 

.,$,$&##0$,' #0 .,µ1, ,:A $') <2D#$=) ('.(<=20'0) G-:%D$042K2 (Gs, Gi/o, Gq/

11, G12/13).  6.(:A) $5) :,%(7#,) 0%<,#1,) 012,' 5 .,$,#.0"G 02A) µ(2$=-(" 

02$(:'#µ(7 GPCRs .,' G-:%D$042K2 #0 :%D$0Kµ,$, 02$AµD2, A:D) D. 

melanogaster, B. mori, A. gambiae, A. mellifera .,' &--D2 µ0 >%G#5 

":(-(<'#$'.K2 µ0IA?D2.  9'( #"<.0.%'µ=2,, µ0 $5 8(GI0', $(" -(<'#µ'.(7 

HMMER, .,$,#.0"&F(2$,' ,2$1#$('>, #$,$'#$'.& µ(2$=-, (pHMM), 

>%5#'µ(:('K2$,) .,$&--5-, #72(-, 0.:,1?0"#5) <', GPCRs .,' G-:%D$0P20). 

;, pHMMs >%5#'µ(:('(72$,' #$52 #"2=>0', <', $(2 02$(:'#µA GPCRs .,' G-

:%D$042K2 #$, :%D$0Kµ,$,.  !:1#5), <', $(2 1?'( #.(:A, >%5#'µ(:('(72$,' .,' 

&--, ":(-(<'#$'.& 0%<,-01, (GPCRHMM) ,--& .,' =$('µ, #$,$'#$'.& 

µ(2$=-, ,:A $52 8&#5 ?0?(µ=2D2 PFAM.  ;=-(), <120$,' :%(#:&I0', 2, 

02$(:'#$(72 '?',1$0%, >,%,.$5%'#$'.& :,%Aµ(', µ0 ,"$& $5) D. melanogaster 

(Or83b .,' Gfa) #$, :%D$0Kµ,$, $D2 ":A-(':D2 02$AµD2, =$#' K#$0 2, 

µ0-0$5I01 ,2 :%A.0'$,' <', '?',1$0%, <2D%1#µ,$, $D2 02$AµD2 <02'.A$0%, G 

A>'.
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COMPUTATIONAL STUDIES ON INSECTS’ GPCRs AND G-

PROTEINS

Lavidas I.D., Theodoropoulou M.C. and Hamodrakas S.J.
Department of Cell Biology and Biophysics, Faculty of Biology, University of Athens, 

Athens 157 01

Signal transduction refers to the process by which an extracellular stimulus 

activates a membrane receptor, resulting in an appropriate cellular response. 

GPCRs form the largest and most diverse family of transmembrane receptors in 

eukaryotes.  Their topology is characterized by 7 transmembrane ,-helices, an 

extracellular N-terminus and an intracellular C-terminus.  Most of their 

functions are conducted through their interactions with heterotrimeric G-

proteins, which act  as molecular switches during signal transduction.  Studies 

on Drosophila melanogaster indicate that there is at least one receptor (Or83b) 

with inverted topology (N’in – C’out) in contrast to typical GPCRs.  G,f, a G-

protein which is not classified into any of the known G-protein families (Gs, Gi/

o, Gq/11, G12/13), has also been found in the same organism.  The goal of our 

studies is to create a procedure by which we will detect GPCRs and G-proteins 

in insects’ proteomes, like D. melanogaster, B. mori, A. gambiae, A mellifera 

and others, using computational methods.  With the help of the HMMER 

software, statistical models (pHMMs) are created, using appropriate training 

sets for GPCRs and G-proteins.  These pHMMs are then used for the detection 

of GPCRs and G-proteins in all insect proteomes known to date.  Other 

computational tools (GPCRHMM) and pre-constructed statistical models from 

the PFAM database are also being used.  Finally, attempts are being made to 

detect unique characteristics such as those found in D. melanogaster (Or83b 

and G,f) in other insect proteomes, to understand whether these are specific 

traits of insects in general or not.
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H ED:<:F:CA <AG BKBDBG<:GAG <LH !I!JR!FLH FD8LH 

BCJMBHBJ !/:M!D <A EAKDBJFMD: :<J/LH /BIJK!FLH 

GLIAHDHAG G<O :@FBFFD8B <LH 4J<UH Triticum turgidum & 

Arabidopsis thaliana

G)O%&8= E. 1, C%9<(6= P. 1, Quader H. 2, ;-.A(.9<*.= E. 1 

1<,µ*&) =,/&."6;), <µ;µ& =",3,%(&), AO?>, 15781, >2;.&
2Biocenter Klein Flottbek, University of Hamburg,Hamburg, Germany

O' 0-07I0%0) %1F0) (@"<A2(" (ROS), 0.$A) ,:A $52 $(@'.G $(") ?%&#5, -0'$("%<(72 
.,' D) µA%', µ0$,<D<G) µ527µ,$()  :(" %"Iµ1F("2 :o--=) 8'(-(<'.=) ?'0%<,#10) 
(Mittler .,' #"2. 2004, TRENDS Plant Sci. 9:1360-1385). 9%A#B,$, ?0?(µ=2, 
#"#>0$1F("2 $52 (µ('A#$,#5 $D2 ROS µ0 $(") µ5>,2'#µ(7) :(" 0-=<>("2 $5 µ1$D#5 
.,' $52 ."$(.125#5 $D2 ,2D$=%D2 B"$K2 (X'8,2A) .,' #"2. 2009, ?$&6/"67 11,- 
'-.#D$(,- A=A, >2;.&, #. 110). E µ0-=$5 ?','%(7µ02D2 ."$$&%D2, µ0$& ,:A  
,2(#(BIo%'#µA #D-52125), =?0'@0 A$' 5 ?',$&%,@5 $5) (µ('A#$,#5) $D2 ROS 0:&<0' 
$5 ?5µ'("%<1, &$":D2 #"#$5µ&$D2 :(-"µ0%K2 #D-52125). 6$52 :,%(7#, 0%<,#1, 
?'0%0"2GI5.0 #$, ,.%A%%'F, $D2 B"$K2 Triticum turgidum  .,' Arabidopsis thaliana 5  
-0:$G ?(µG $D2 &$":D2 :(-"µ0%K2 #D-52125), :(" ?5µ'("%<(72$,' µ0$& $5 
?',$&%,@5) $5 (µ('A#$,#5) $D2 ROS. *',:'#$KI5.0 A$' 5 µ01D#5 $D2 0:':=?D2 $D2 
ROS (?5<01 #$5 .,$,#$%(BG $D2  µ'.%(#D-521#.D2 .,' 0:&<0' $5 ?5µ'("%<1, 
µ,.%(#D-521#.D2, ?5-,?G :(-"µ0%K2 #D-52125) µ0 ?'&µ0$%( µ0<,-7$0%5 ,:A 25 
nm. !12,' 02?',B=%(2 A$' µ,.%(#D-521#.(' :,%,$5%GI5.,2 .,' #0 .7$$,%, $(" rhd2 
µ0$,--&<µ,$() $(" A. thaliana, $, (:(1, #$0%(72$,' $5) -0'$("%<1,) µ',) NADPH 
(@0'?&#5) $5) AtRBOHC .,' 0µB,21F("2 µ0'Dµ=2, 0:1:0?, ROS. 60 A-0) $') 
:0%':$K#0') (' :0%'##A$0%(' µ,.%(#D-521#.(' =>("2 ?'&µ0$%( 28-32 nm. E 0:,<D<G 
(@0'?D$'.G) .,$,:A25#5) :%(.,-01 0:1#5) ,:(:(-"µ0%'#µA $D2 µ'.%(#D-521#.D2, 
,--& (?5<01 #$5 ?5µ'("%<1, :,%,.%"#$&--D2 #D-52125).   C%>'.& #>5µ,$1F0$,' =2, 
?1.$"(  ,:A &µ(%B( 5-0.$%(2'A:".2( "-'.A, $( (:(1( #$5 #"2=>0', (%<,2K20$,' #0 
:,%,.%"#$&--("). E ,2(#(02$A:'#5 #D-52125) #$( 5-0.$%(2'.A µ'.%(#.A:'( µ0 $5 
µ=I(?( $("  ,2(#(>%"#(7 0:'808,1D#0 A$' (' µ,.%(#D-521#.(', $( &µ(%B( "-'.A .,' 
(' :,%,.%7#$,--(', :0%'=>("2 G ,:($0-(72$,' ,:A #D-52125. E ?5µ'("%<1, &$":D2 
:(-"µ0%K2 #D-52125) =>0' ?',:'#$DI01 .,' #0 &--0) :0%':$K#0') .,$,:A25#5) 
(Komis .,' #"2. 2006, New Phytol, 171:737-750) .,' B,120$,' A$' ,2$':%(#D:070' 
.('2G :%(#,%µ(<G $D2 ."$$&%D2 #0 #"2IG.0) .,$,:A25#5). 9'I,2A2, 5 #"<.%A$5#5 
,2I0.$'.K2 :(-"µ0%K2 ,2$':%(#D:070' =2, $%A:( :%(#$,#1,) $5) #D-52125) µ=>%') 
A$(" 0:'$0">I01 ,:(.,$&#$,#5 $5) (µ('A#$,#5)  $D2 0:':=?D2 $D2 ROS.
P 9&$,B'& #$%&'(& #."'+B216# ,"6,.,µ"67 &98 /,. A"D"68 M,%&$"&'µ8 O,.D-3(J. 6&" 
T$#-.&) /,- AO?> (9$8%$&µµ& O&9,D('/$"&)).
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DISTURBANCE OF REACTIVE OXYGEN SPECIES OMEOSTASIS

INDUCES THE FORMATION OF ATYPICAL TUBULIN OLYMERS

IN THE ROOT-TIP OF Triticum turgidum and Arabidopsis thaliana

Livanos P. 1, Galatis B. 1, Quader H. 2, Apostolakos P. 1 

1Department of Botany, Faculty of Biology, University of Athens, 15781, Athens
2Biocenter Klein Flottbek, University of Hamburg,Hamburg, Germany

Although the reactive oxygen species (ROS) are toxic byproducts of aerobic 

metabolism, they function as signaling molecules in various biological processes 

(Mittler et  al. 2004, TRENDS Plant Sci. 9:1360-1385). Recent data showed ROS 
implication in the organization of mitotic and cytokinetic apparatus in higher plants 
(Livanos et al. 2009, Proceedings of the 11th EBE conference, p. 110). Using tubulin 
immunolabeling, it  was found that under both high and low ROS levels the dividing 
root-tip cells of Triticum turgidum form atypical tubulin polymers. The present  study 
attempts to examine the fine structure of the atypical tubulin polymers that  are formed 
in root-tip cells of Triticum turgidum and Arabidopsis thaliana after the disturbance of 
ROS homeostasis. Under low ROS levels, the majority of microtubules were 
disintegrated. They were replaced by macrotubules, i.e. tubular structures exhibiting 
outer diameter much more than 25 nm. Interestingly, root cells of the rhd2 A. thaliana 
mutant lacking the function of the NADPH oxidase AtRBOHC, presented significant 
amounts of macrotubules. In all cases, the majority of macrotubules displayed an outer 
diameter varying between 28 to 32 nm. Oxidative stress also induced microtubule 
disorganization. However, in this case, tubulin paracrystals were assembled. Cells 
experiencing oxidative stress initially presented strands consisting of amorphous 
material, from which paracrystals were assembled. Tubulin immunogold labeling 
confirmed that  in all cases the atypical polymers mentioned above contained or 
consisted of tubulin. Since macrotubule and tubulin paracrystals were found in cases, 
where the cells experienced other types of stress (e.g. Komis et  al 2006, New Phytol, 
171:737-750), it  might be suggested that  the formation of atypical tubulin polymers is a 
common adaptation of plant  cells against stress. Probably, the cells assembling these 
resistant atypical polymers may protect tubulin until ROS homeostasis is restored.     

This work was financed by grants from  the University of Athens (Project 
“Kapodistrias”)
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!I!MNBG !H<BKB@<BHBJ @:D K!<:II:CDMBHBJ EF:GAG 

<LH :DR!FDLH !I:DLH <LH 4J<LH AZADIRACHTA INDICA, 

PIMPINELLA ANISUM KAI CARUM CARVI

G).59)% ,.1, B.3(A.&D*.3 N.1, E%&(092#6 U.1, F%/0µ(H8$9.3 @.1, 
B'&A(%&(.-.59.3 F.2 *%) F%3#%$<&6-LA)-D/.3 E.1

1<,µ*&) R#.#/"6;), >.79/-01) 6&" F,$"&6;) =",3,%(&), <µ;µ& =",3,%(&), C+,3; 
@#/"6:. A9"'/1µ:., >$"'/,/*3#", ?&.#9"'/;µ",, 541 24 @#''&3,.(61.

2 L.'/"/,B/, =",3,%(&), AOAHA E1µ86$/",), 153 10 >%. ?&$&'6#-; >//"6;)

E :,%(7#, µ0-=$5 02$&##0$,' #0 =2, <02'.A$0%(  :-,1#'( 0-=<>(" 

B"#'.K2 ("#'K2 µ0 0<2D#µ=25 G :'I,2(-(<(7µ025 02$(µ(.$A2( ?%&#5  

(:%&#'25 «30D%<1,») <', :'I,2=) $(@'.=) .,' <02($(@'.=) ?%&#0'). 60 ,"$G $52 

0%<,#1,, >%5#'µ(:('GI5.,2 $, ,'I=%', =-,', $D2 B"$K2 Azadirachta indica 

(neem oil), Pimpinella anisum .,' Carum carvi, :(" 8%1#.("2 0B,%µ(<G #$52 

(-(.-5%Dµ=25 ?',>01%'#5 :-5I"#µK2 0:'8-,8K2 02$AµD2, #$5 

B,%µ,.(8'(µ5>,21,, #$52 ',$%'.G ,--& .,' #$5 >5µ01, $%(B1µD2. 

3', $(2  =-0<>( $5) 02$(µ(.$A2(" ?%&#5) $D2  ("#'K2 ,"$K2 =<'2,2 

0:'?%&#0') #0 02G-'., &$(µ, .,' #0 :%(27µB0) Drosophila melanogaster, #0 

#"<.02$%K#0') 0,05-15,00 µL/mL, .,' ":(-(<1#$5.0 5 $'µG LD50 (Lethal Dose 

50%, .%1#'µ5 #"<.=2$%D#5 :(" :%(.,-01 $(2 I&2,$( #$( 50% $D2 

:0'%,µ,$(FKD2). /,$,<%&B5.0 =2$(25 02$(µ(.$A2() ?%&#5 $D2 ,'I0%1D2 

0-,1D2 $D2 B"$K2 P. anisum (LD50 0,04-1,07 µL/ml) .,' C. carvi (LD50 

0,70-2,55 µL/ml), #0 ,2$1I0#5 µ0 0.012( $(" B"$(7 A. indica (LD50 9,70-37,40 

µL/ml). /,IK) $( $0-0"$,1( .,$=>0' #5µ,2$'.G I=#5 #$52 ,<(%& $D2 

B"$(:%(#$,$0"$'.K2 :%(4A2$D2, 5 ?',:1#$D#5 µ0<,-7$0%5) ,:($0-0#µ,-

$'.A$5$,) 02$(µ(.$A2(" ?%&#5) $D2 &--D2  ?7( B"#'.K2 :%(4A2$D2 ,:(.$& 

8,%72("#, #5µ,#1,. 3', $52 µ0-=$5 $5) µ0$,--,@'<A2(" ?%&#5) 0B,%µA#$5.0 

5 ?(.'µG SMART (Somatic Mutation And Recombination Test), .,$& $52 (:(1, 

µ0 $5 >%G#5 $D2 <020$'.K2 ?0'.$K2 mwh .,' flr $5) D. melanogaster <120$,' 

?"2,$G 5 ,2,<2K%'#5 µ0$,--&@0D2. 9%,<µ,$(-:('GI5.,2  0:'?%&#0') #0 

:%(27µB0) #0 #"<.02$%K#0') 0,05-15,00 µL/mL. ;, ,:($0-=#µ,$, =?0'@,2 A$' 

.,2=2, ,:A $, $%1, ,'I=%', =-,', ?02 0:&<0' $(2 #>5µ,$'#µA µ0$,--&@0D2. ;( 

<0<(2A) ,"$A 02I,%%720' $5 #"2=>'#5 $D2 :0'%,µ&$D2 #0 =2$(µ, ('.(2(µ'.G) 

#5µ,#1,), #$( :-,1#'( $5) µ01D#5) $D2  #"2I0$'.K2  02$(µ(.$A2D2, $5) 

80-$1D#5) $5) :('A$5$,) $D2 <0D%<'.K2 :%(4A2$D2  .,' $5) 0-&$$D#5) $5) 

%7:,2#5) $(" :0%'8&--(2$(). 
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EVALUATION OF THE INSECTICIDAL AND GENOTOXIC 

ACTIVITY OF THE ESSENTIAL OILS OF THE PLANTS 

AZADIRACHTA INDICA, PIMPINELLA ANISUM AND 

CARUM CARVI

Lioulia E. 1, Koutsonikou C. 1, Panteleri R. 1, Mademtzoglou D1., Konstantopoulou 
M.2 and Mavragani-Tsipidou P.1

1Department of Genetics, Development and Molecular Biology, School of Biology, 
Faculty of Sciences, Aristotle University, 541 24 Thessaloniki

2Institute of Biology, National Center for Scientific Research “Demokritos”, 153 10 
Ag.Paraskevi Attiki

The present study  is part of a general project screening the toxic and genotoxic 

activity of widely used substances. The essential oils of the plants Azadirachta 

indica (neem oil), Pimpinella anisum and Carum carvi meet a broad range of 

applications in insect management, pharmaceutical industry, medicine and food 

chemistry. Their toxic and genotoxic potential were studied by using Drosophila 

melanogaster, one of the major eukaryotic model organisms for in vivo toxicity 

studies. 

In order to detect the insecticidal activity, adults and larvae of D.melanogaster 

were exposed to the essential oils at concentrations of 0.05 to 15.00 µL/mL. The 

toxicity  was estimated by calculating the LD50 value (Lethal Dose 50%), which 

is the crucial compound’s dose that causes death to 50% of the exposed larvae 

or adults. A strong insecticidal effect was demonstrated by the essential oils of 

P.anisum (LD50 0,04-1,07 µL/ml) and C.carvi (LD50 0,70-2,55 µL/ml), while the 

essential oil of A.indica was not found to exert  strong insecticidal effects (LD50 

9,7-30,9 µL/ml). 

The evaluation of their genotoxic potential was assessed by applying the 

Somatic Mutation Cnd Recombination ;est (SMART), a well known eukaryotic 

in vivo assay, which not only detects the different kinds of mutational events but 

also allows the detection of mitotic recombination. The genetic markers mwh 

and flr, that were used, made it possible to discern the formation of mutant 

clones on the wing blade of the trans-heterozygous (mwh/flr) female flies. 

Larvae were exposed to the essential oils at concentrations of 0.05 to 15.00 µL/

mL. None of the tested essential oils was found to induce mutational events or 

mitotic recombination.
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/!/<DED:-:H:IBM: <LH /FL<!PHLH <AG ZONA PELLUCIDA 

<LH RAI:G<D@LH, K! :KJIB!DEBM!H!DG DEDB<A<!G

G.5#.=, J.J., ")*.&.µD/.3, P.; *%) N%µ8/#%*%= >.?
<,µ*&) =",3,%(&) O-//7$,- 6&" =",4-'"6;), <µ;µ& =",3,%(&), ?&.#9"'/;µ", >21.:., 

>2;.& 157 01 

E zona pellucida (ZP), <2D#$G 0:1#5) .,' D) ?',B,2G) FK25 (#$, -,$'2'.& 

pellucida #5µ,120' ?',B,2G)), 012,' µ', <-".(:%D$0'2'.G) B7#0D) ?(µG, :(" 

:0%'8&--0' $, D(.7$$,%, A-D2 $D2 I5-,#$'.K2  .,' ‘:,1F0'’ #5µ,2$'.A %A-( 

#$') ?',?'.,#10) $5) D(<=20#5) .,' <(2'µ(:(15#5).  E :(%K?5) ,"$G ?(µG #$, 

I5-,#$'.& ,:($0-01$,' ,:A 3 :%D$0P20) (ZP1-ZP3).  60 (%'#µ=2, I5-,#$'.&, 

=>0' 8%0I01 µ1, 0:':-=(2 :%D$0P25, 5 UM4, :,%Aµ(', µ0 $52 ZP1.  O' :%D$0P20) 

,"$=) =>("2 µ', >,%,.$5%'#$'.G ,"$($0-G ?(µ'.G :0%'(>G .(2$& #$( C-$0-'.A 

$(") &.%(.  ;( ?(µ'.A ,"$A #$('>01( 012,' <2D#$A D) ZP domain .,' 

0µB,21F0$,' #0 µ', ('.(<=20', 0@D."$$,%'.K2  :%D$042K2 ($') -0<Aµ020) ZP 

domain :%D$0P20)), µ0 :('.1-0) -0'$("%<10).  C:($0-01$,' ,:A ~260 ,µ'2(@'.& 

.,$&-(':, µ0 8 #"2$5%5µ=2, .,$&-(':, ."#$0P25) (Cys), :(" #>5µ,$1F("2 

02?(µ(%',.(7) ?'#("-B'?'.(7) ?0#µ(7) (#$, I5-,#$'.&, (' :%D$0P20) ZP1-2 

=>("2 10 .,$&-(':, Cys).  QD%1F0$,' #0 ZP-N .,' ZP-C ‘":(’-?(µ'.=) 

,"$($0-01) :0%'(>=), ,:A µ', :0%'(>G 0",1#I5$5 #0 :%D$0&#0).  E ZP-N, 012,' 

":07I"25 <', $(2 :(-"µ0%'#µA, 02K 5 ?07$0%5, ZP-C, #>0$1F0$,' µ0 $52 

-0'$("%<1, $5) :%D$0P25).  L0 $5 µ0-=$5 $5) ‘-"µ=25)’ .%"#$,--(<%,B'.& 

?(µG) $5) ZP-N .,' #0 #"2?",#µA µ0 $, ,:($0-=#µ,$, :(" :%(=."N,2 ,:A 

$(2 ,-<(%1Iµ( :%A<2D#5) “,µ"-(0'?(<02K2 .,I(%'#$K2” “ALYLPRED”, :(" 

,2,:$7>I5.0 #$( 0%<,#G%'A µ,), 8%=I5.,2 (%'#µ=20) :'I,2=) ,µ"-(0'?(<0201) 

:0%'(>=), :(" ,2$'#$('>(72 #$52 ZP-N $5) ZP1 $(" ,2I%K:(".  *7( ,:A $, 

:%(<2D#I=2$, D) ‘:'I,2K) ,µ"-(0'?(<02G’ :0:$1?', #"2$=I5.,2.  L0 8&#5 $, 

:0'%,µ,$'.& ,:($0-=#µ,$,, :(" ":(#$5%1F("2 :D) .,' $, ?7( :0:$1?', 

“?':-K2("2” .,' ,"$(#"<.%($(72$,' #0 '21?', µ0 ,µ"-(0'?(<02G 

>,%,.$5%'#$'.&, :%($0120$,' =2, µ(2$=-( :(" ":(?0'.270' :D) 

:%,<µ,$(:('01$,' ( :(-"µ0%'#µA) $D2  ZP :%D$042K2  <', $5 ?5µ'("%<1, $5) 

zona pellucida.  ;, ,:($0-=#µ,$, ,"$& :'I,2K$,$,, ":(?0'.27("2 :D) 0.$A) 

,:A $( >A%'( $D2 D(I"-,.1D2 $D2 µ0$,@(#.D-G.D2 .,' $D2 '>I7D2, .,' 5 

zona pellucida $D2 D(."$$&%D2 $D2 I5-,#$'.K2 012,' =2, B"#'.A 

:%(#$,$0"$'.A ,µ"-(0'?=).
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PEPTIDE-ANALOGUES OF MAMMALIAN ZONA PELLUCIDA 

PROTEINS WITH AMYLOIDOGENIC PROPERTIES

Louros, N.N., Iconomidou, V.A. and Hamodrakas, S.J.
Department of Cell Biology and Biophysics, Faculty of Biology, University of Athens, 

Athens 157 01

All mammalian oocytes are enclosed by  a proteinaceous coat, called zona 

pellucida (ZP) that protects the egg until it is fully  developed and implanted in 

the uterus and is also bound to play a crucial role during fertilization.  This 

extracellular porous matrix is a filamentous structure, composed of 3 

glycoproteins (ZP1-3).  A fourth protein, called ZP4, similar to ZP1, has also 

been found in some mammalian species (such as human, porcine etc.). These 

proteins share a conserved domain at their C-terminal end.  This common 

structural element (domain), present in a family of extracellular proteins with 

various functions and from a wide variety of organisms (ZP domain proteins), is 

known as the ZP domain.  It consists of ~260 amino acids with 8 conserved 

cysteine (Cys) residues that form intramolecular disulfide bonds (mammalian 

proteins ZP1-2 have 10 conserved cysteine residues) and is divided into two 

subdomains: the N-terminal region named ZP-N and the C-terminal region 

known as the ZP-C subdomain.  The ZP-N subdomain is responsible for protein 

polymerization, whereas the ZP-C most probably contributes to the protein’s 

function.  Analysis of the solved crystal structure of the ZP-N subdomain and 

detailed study of the results produced by the “AMYLPRED” algorithm 

application, an amyloidogenic determinant prediction algorithm developed in 

our lab, led us to synthesize two peptide-analogues of parts of the human ZP-1 

protein sequence, predicted as potential amyloidogenic determinants.  

Experimental data clearly  indicate that these peptides do actually fold and self-

assemble into amyloid-like fibrils.  Based on these results, a possible model is 

proposed suggesting how ZP protein polymerization might occur for the 

formation of zona pellucida.  This data most probably indicate that zona 

pellucida is a natural protective amyloid, in close analogy to its well-

documented counterparts, silkmoth and fish chorions.
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<F!DG A/!DFBD ED!@ED@BJH !H: :FND/!I:MBG:

A !C!IDCA <AG !F/!<B/:HDE:G <BJ :DM:DBJ

E2(#.= G3µ-0#<*6= 

F,-'#(, H-'"6;) L'/,$(&) O$;/1), ?&.#9"'/;µ", O$;/1). M. O.J',B 71409 

P$763#",. e-mail lyberis@nhmc.uoc.gr

;( C'<,1( µ:(%01 2, :0%'<%,B01 D) =2, ,:A $, 020%<A$0%, 0%<,#$G%', $5) 

R7#5). E #7<>%(25 <0Dµ(%B(-(<1, $(" C'<,1(" 012,' $( ,:($=-0#µ, :('.1-D2 

.,' ,.Aµ5 #0 0@=-'@5 <0D-(<'.K2 ?'0%<,#'K2 (' (:(10), #0 #"2?",#µA µ0 

.-'µ,$'.=) ,--,<=), ?5µ'(7%<5#,2  (%(#0'%=) .,' >'-'&?0) 25#'&. 6$( C'<,1( 

A:(" #"2,2$K2$,' $%0') G:0'%(', .,$,<%&B0$,' ,2I%K:'25 ?%,#$5%'A$5$, <', 

:0%'##A$0%( ,:A 10.000 >%A2',. E :('.'-A$5$, $5) 0%:0$(:,21?,) :%(#=B0%0 

#0 :,-,'A$0%(") 0%0"25$=) $5 ?"2,$A$5$, 2, :0%'<%&N("2  :%A$":, #$( 

C'<,1(, '?1D) D) $( A%'( .,$,2(µG) 0'?K2 .,' :,2'?'.K2 #$('>01D2. ;, 

:%A$":, :(" ,%>'.K) :0%'<%&B5.,2 #0 ,?%G .-1µ,.,, ?',µA%BD#,2 $( 

:-,1#'( #$( (:(1( 2=0) $0>2'.=), :%(#B=%(2$,) 2=, ?0?(µ=2,, 0:=$%0N,2 

-0:$(µ0%=#$0%0) ,2,-7#0'). !?K, ,:($'µ(7µ0 .,' #"2I=$(µ0 $, ?0?(µ=2, 

:%A#B,$D2 0%<,#'K2 :&2D #$52  0%:0$(:,21?, $(" C'<,1(" $(21F(2$,) $( %A-( 

$D2 I,-&##'D2 B%,<µ&$D2, '?1D) $5) L0#,'<,',.G) C7-,.,) (LC"). 

9%($012(µ0 $=##0%, 8,#'.& :%A$":, .,$,2(µK2 (:%(-LC", µ0$&-LC", 20(-

,B'>I=2$, .,' =2, '?'(#"<.%,#',.A) .,' #"F5$&µ0 0@,'%=#0') #$, :%A$":, 

,"$& K#$0 2, 0%µ5207#(µ0 $52 :,%,$5%(7µ025 :('.'-A$5$,. E ?'0:'#$5µ(2'.G 

µ0-=$5 $5) $,@'2(µ'.G) 0:'$%=:0' $52 0%µ5201, $5) :,%,$5%(7µ025) 

:('.'-A$5$,). 9%(#B=%0' 0:':-=(2 '#>"%& 0:'>0'%Gµ,$, <', $( :K) 5 =%0"2, 

:&2D #$52 :('.'-A$5$, µ:(%01 2, >%5#'µ(:('5I01 <', 0%µ52010) :=%,2 $D2 

8'(-(<'.K2 ?'0%<,#'K2.
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THREE CONTINENTS CLAIMING AN ARCHIPELAGO:

THE EVOLUTION OF AEGEAN’S HERPETOFAUNAL DIVERSITY

Petros Lymberakis 

Natural History Museum of Crete, University of Crete. Knosou Ave. 71409 Herakleio. 
e-mail lyberis@nhmc.uoc.gr 

The area of the Aegean can be described as one of nature’s most active 

laboratories. The contemporary  geomorphology of the Aegean is a result  of 

diverse and still ongoing geological events, which coupled with climate 

changes, have created mountains and thousands of islands. The Aegean bridges 

three continents, where human activity has been recorded for at least 10,000 

years. Herpetofauna diversity  offered early researchers the possibility of 

describing patterns in the Aegean, especially as the distributional limit for 

several species and faunal elements. The patterns initially  described at a rather 

coarse scale formed the frame on which the application of new techniques 

opened new views and permitted finer analyses. Here, we assess recent works 

on the Aegean’s herpetofauna, outlining the role of sea barriers, especially  the 

Mid Aegean Trench (MAT). We propose four basic patterns (pre-MAT, post-

MAT, newcomers, and that of an outlier) and discuss exceptions to these 

patterns, to interpret the diversity  recorded. The interdisciplinary study  of 

taxonomy helps explaining the observed diversity  and provides powerful 

arguments for how exploring diversity can be used to explain more than 

biological processes.
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N:F:@<AFDGKBG EJB H!LH JE:<BED:IJ<LH EB<LH 

JEFBR!DBJ (A2S)

F%H%#<*6-;)&)<&.= R.1, R.3 R.2,>D/0#6= @.1, C)<&&6= ;.3, E%-%-0(#8-.39.= ;.4
1<,µ*&) =",+1µ#(&) 6&" F,$"&6;) =",3,%(&), <µ;µ& =",3,%(&), AO?>

2A$%&'/;$", «R. M"5&.8) 6&" F. C(µ,-», F,.7D& >-01µ*.1) H$,./(D&) 6&" <,µ*&) 
?.#-µ,.,3,%(&), L&/$"6; C+,3; ?&.#9"'/1µ(,- >21.:., N,',6,µ#(, A-&%%#3"'µ,B

3L.'/"/,B/, !$%&."6;) S1µ#(&), ?&.#9"'/;µ", Leipzig, R#$µ&.(&
4A$%&'/;$", F,$"&6;) H&$µ&6,3,%(&), <µ;µ& H&$µ&6#-/"6;), ?&.#9"'/;µ", ?7/$&)

!'#,<D<G: ;( "?%AI0'(  (E2S) 012,' =2,) ?',8'8,#$G) µ0 :(-7  #5µ,2$'.(7) %A-(") #$( 
.,%?',<<0',.A, #$(  ,2(#(:('5$'.A .,' $( 20"%'.A #7#$5µ,. 6$( .,%?',<<0',.A 
#7#$5µ, $( E2S ,"@&20' $(2 ,<<0',.A $A2( 0:'?%K2$,) #$52 020%<A$5$, $D2 ATP-
0@,%$Kµ02D2 .,2,-'K2 /+ .,' #$52 ,7@5#5 $D2 0:':=?D2 $(" cGMP. 6.(:A) ,"$G) 
$5) 0%<,#1,) G$,2 ( >,%,.$5%'#µA) ?7( 2=D2 >5µ'.K2 02K#0D2 :(" ,:0-0"I0%K2("2 
E2S, $5 I0'(<-".125 .,' $5 I0'(8,-125, .,IK) .,' 5 ,@'(-A<5#5 $5) 0:1?%,#G) $(") #0 
,<<0',.& .7$$,%,.
L=I(?() – C:($0-=#µ,$,: E :(#A$5$, $(" E2S :(" ,:0-0"I0%K20$,' ,:A  $(") ?A$0), 
I0'(<-".125 .,' I0'(8,-125, µ0$%GI5.0 ,%>'.& µ0 $5 µ=I(?( methylene blue. /,' (' 
?7(  ?A$0) B&25.0  2, ,:0-0"I0%K2("2 :(-7 -1<( E2S µ0  8&#5 $') µ0$%G#0') $5) 
:,%,:&2D  µ0IA?(". J:0'$, >%5#'µ(:('G#,µ0  µ1, µ=I(?( BI(%'#µ(µ0$%1,) <', $5 
µ=$%5#5 $("  E2S :(" ,:0-0"I=%D2,2 (' ?7( ?A$0). 60  ,"$G $5 ?',?'.,#1, ( 
BI(%'#µA) :%(.,-(72$,2 ,:A $52 I0'(-bimane :(" :,%&<0$,' ,:A ,2$1?%,#5 ,2&µ0#, 
#$( H2S/HS- .,' $(  ?'8%Dµ(-bimane. E I0'(<-".125 .,' 5 I0'(8,-125 :,%&<("2 
µ0<&-0) :(#A$5$0) E2S #0 ?'&-"µ, :(" :0%'=>0' ?'$,2I%,.'.A 2&$%'(  (NaHCO3) ,--& 
.,µ1, µ0$%G#'µ5 :(#A$5$, A$,2 ?',-70$,' #0 20%A G #0 ?'&-"µ, :(" ?02 =>0' 
NaHCO3. ;( E2S :(" ,:0-0"I0%K20$,' ,:A  $') >5µ'.=) 02K#0') :("  µ0-0$G#,µ0 
0:'808,'KI5.0 :0'%,µ,$'.& .,' µ0 $5 >%G#5 5-0.$%(?1(" 0'?'.(7 <', $( E2S. O 
>%A2() 5µ'FDG) $5) I0'(<-".125) #0 PBS :(" :0%'=>0' 1g/L NaHCO3 G$,2 
µ0<,-7$0%() ,:A 24 K%0) A:D) ":(-(<1#$5.0 ,:A :0'%&µ,$, µ0 NMR. E 8'(-(<'.G 
?%&#5 $5) I0'(<-".125) .,' $5) I0'(8,-125) ,@'(-(<GI5.0 #0 .,--'=%<0'0) -01D2 
µ"4.K2 ."$$&%D2 ,(%$G) ,%("%,1(" (RASMC) .,' #0 02?(I5-',.& .7$$,%, 
µ'.%(,<<01D2 0<.0B&-(" :(2$'.(7 (bEnd.3). E I0'(<-".125 .,' 5 I0'(8,-125 
02'#>7("2 $5 #"##K%0"#5 cGMP #$, RASMC. !:':-=(2 >%5#'µ(:('K2$,) $52 L;; 
?(.'µG, :,%,$5%G#,µ0 A$' 5 I0'(<-".125 02'#>70' .,$& $%A:( ?(#(0@,%$Kµ02( $(2 
:(--,:-,#',#µA $D2 ."$$&%D2 bEnd.3.
6"µ:=%,#µ,: E I0'(<-".125 .,' 5 I0'(8,-125 012,' ?A$0) E2S. E ,:0-0"I=%D#5 E2S 
0@,%$&$,' ,:A $( pH .,' $( NaHCO3. /,IK) $(  E2S 0:'?%& #$( .,%?',<<0',.A 
#7#$5µ, µ0'K2(2$,) $52 :10#5 $(" ,1µ,$() .,' :%(#$,$07(2$,) $, .7$$,%, $(" 
#"#$Gµ,$() ,"$(7, :,%&<(2$0) :(" ,:0-0"I0%K2("2 E2S, µ:(%01 2, =>("2 
I0%,:0"$'.G ,@1,. 

E :,%(7#, 0%<,#1, ":(#$5%1>$5.0 ,:A $( b?%"µ, VK%,@.
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CHARACTERIZATION OF TWO NOVEL, WATER-SOLUBLE 

HYDROGEN SULFIDE (H2S) DONORS

Mazaraki-Ainianos Z.1, Zhou Z.2, Sideris D.1, Giannis A.3, Papapetropoulos A.4
1 Department of Biochemistry and Molecular Biology, Faculty of Biology, University of 

Athens
2 “G.P. Livanos & M. Simou Laboratories”, Department of Critical Care and 

Pulmonary Services, University of Athens Medical School, Evangelismos Hospital
3 Institut für Organische Chemie, Fakultät für Chemie und Mineralogie, Universität 

Leipzig, Germany
4 Laboratory for Molecular Pharmacology, Department of Pharmacy, University of 

Patras

Background: Hydrogen sulfide (H2S) is a naturally occurring gasotransmitter with 
important  roles in the cardiovascular, immune and nervous systems. In the 
cardiovascular system H2S regulates vascular tone and growth by affecting the activity 
of ATP-sensitive K+-channels and by increasing cGMP levels. The aim of this study 
was to characterize two new H2S releasing compounds, thioglycine and thiovaline, and 
to evaluate their effects on vascular cells. 

Method-result: The amount  of H2S released from the donor compounds was initially 
measured by the methylene blue method; both compounds released little H2S as 
measured by this method. We next used a fluorescence-based assay to detect H2S 
release from thioglycine and thiovaline. In this assay, fluorescence is emitted by 
thiobimane that  is produced by a reaction between dibromobimane and H2S/HS-. 
Thioglycine and thiovaline produced ample amounts of and H2S (measured as 
thiobimane) in a buffer containing sodium bicarbonate (NaHCO3), but  not  any 
measurable amounts when dissolved in water or a buffer that  lacked NaHCO3. H2S 
release from these compounds was confirmed using an H2S electrode. The half-life of 
thioglycine in PBS containing 1g/L NaHCO3 was greater than 24hr as assessed by 
studies using NMR. The biological effects of the H2S donors were evaluated in cultured 
rat  aortic smooth muscle cells (RASMC) and in mouse brain microvascular endothelial 
cells (bEnd.3). Thioglycine and thiovaline stimulated cGMP accumulation in RASMC. 
Moreover, using the MTT assay, we observed that thioglycine promoted bEnd.3 cell 
proliferation in a dose-dependent manner.

Conclusion: Thioglycine and thiovaline are H2S donors; the H2S released from these 
compounds is pH and NaHCO3-dependent. As H2S exerts blood pressure-lowing 
effects and cytoprotective actions in the cardiovascular system, agents that  release H2S 
might be of therapeutic value.  

The study was supported by the Thorax Foundation.
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EAKDBJFMI: HELH >!I<DLKEHLH G<!I!NLH 

G:@N:FBKJ@A<: MD: <AH /:F:MLMA 4J<D@LH <!F/!HDLH 

K! JQAIA /FBG<DR!K!HA :CD:
;&(Q&).= F%*#+=* 

INA/CERTH, 6th km Charilaou-Thermi Road, P.O. Box 60361, GR570 01, Thermi, 
Thessaloniki, Greece E-mail: antoniosmakris@yahoo.gr

;, $0%:=2', ,:($0-(72  µ', µ0<&-5 (µ&?, B"#'.K2 :%(4A2$D2 :(" 

:%(#0-.7("2 0µ:(%'.A 02?',B=%(2  <', $') :(--,:-=) $(") >%G#0') D) 

,%Kµ,$,, :%(#I0$'.& <07#5), B&%µ,., .,' 02,--,.$'.& .,7#'µ,. L0$,@7 

,"$K2 012,' 5 $,@A-5 .' 5 ,%$0µ'#'2125, ?7( ("#10) :(" >%5#'µ(:('(72$,' #$52 

.-'2'.G :%&@5, A:D) .' 5 #.-,%0A-5 =2, ?'$0%:=2'( µ0 0"%01, >%G#5 #$5 

8'(µ5>,21, ,%Dµ&$D2.

;( S. cerevisiae :%(#B=%0$,' D) 0"=-'.$( ."$$,%'.A 0%<(#$&#'( <', $52 

:,%,<D<G $0%:021D2 B"$'.G) :%(=-0"#5), .,IK) $, 8'(#"2I0$'.& 

":(#$%Kµ,$, (GPP, FPP, GGPP) :,%&<(2$,' B"#'(-(<'.& ,:A $( µ(2(:&$' 

8'(#72I0#5) #$0%(-K2. O .7%'() #$A>() $(" =%<(" 0#$1,#0 #$52 ,2&:$"@5 

2=D2 #$0-0>K2 F7µ5) :(" ":0%:,%&<("2 $, ,:,'$(7µ02, ":(#$%Kµ,$,. C"$A 

=<'20 0B'.$A µ0 $52 .,$,#.0"G .,' 02#Dµ&$D#5 ,2,.".-K#'µD2  <020$'.K2 

.,#0$K2 :(" 0:'$%=:("2 $52 ,:0%'A%'#$5 #0'%',.G 02#Dµ&$D#5 #$( 

>%DµA#Dµ, 0:'I"µ5$K2 $µ5µ&$D2 (0..'25$=), <(21?',, ,--5-(">10) 

$0%µ,$'#µ(7) #0 (:('(?G:($0 <020$'.A $A:(.

E :%(#=<<'#5 ,"$G #"2?"&#$5.0 µ0 0:'-0<µ=20) ,:(.(:=) ,--5-Aµ(%BD2 

<(2'?1D2 :(" ?%("2 ,2$,<D2'#$'.& :%() $( 0:'I"µ5$A µ(2(:&$' 8'(#72I0#5). 

;, 2=, #$0-=>5 0:'?0'.27("2 #5µ,2$'.G ,7@5#5 $5) :,%,<D<G) µ(2($0%:021D2 

.,' #0#.'$0%:021D2 >D%1) 2, :,%,$5%01$,' µ01D#5 $5) #$,I0%A$5$,) $(" 

(%<,2'#µ(7. ;( :,%K2 =%<( 0#$'&F0$,' #$5 ?'0%0725#5 #"2?",#µK2 ,:K-0',) 

,--5-Aµ(%BD2 :(" I, #"20%<(72 #$5 µ0<'#$(:(15#5 $D2 :,%,<Aµ02D2 

":(#$%Dµ&$D2, A:D) .,' #$5 #$(>0"µ=25 0@=-'@5 $D2 B"$'.K2 02F7µD2 K#$0 

2, :,%&<("2 2=, :%(4A2$, #0 ,"@5µ=20) :(#A$5$0).

*To this work contributed: Codruta Ignea, Ivana Cvetkovic, Aggelos Kanellis, 

Sotirios Kampranis   
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DEVELOPMENT OF NEW IMPROVED YEAST STRAINS FOR THE 

PRODUCTION OF PLANT TERPENOIDS WITH HIGH ADDED 

VALUE.

Antonios M.Makris*, 

INA/CERTH, 6th km Charilaou-Thermi Road, P.O. Box 60361, GR570 01, Thermi, 
Thessaloniki, Greece E-mail: antoniosmakris@yahoo.gr 

Terpenoids constitute a large family of natural products, attracting commercial 

interest for a variety of uses as flavours, fragrances, drugs and alternative fuels. 

Among them are taxol and artemisinin, two terpenes currently used in clinical 

practice, and sclareol an industrially important diterpene used by  the fragrance 

industry. S. cerevisiae offers a versatile cell factory for the production of plant 

derived terpenes, as the precursors of terpenoid biosynthesis (GPP, FPP, GGPP) 

are naturally  synthesized by the sterol biosynthetic pathway. The main aim of 

the work focused on developing new strains of yeast which would be capable of 

overproducing the substrates required for terpene production. This was achieved 

by developing and integrating recyclable integration cassettes which enable the 

unlimited insertion of desirable genetic elements (promoters, genes, termination 

sequence) at any locus in the yeast genome. This approach was combined with 

selected single allele deletions which suppress the draining of the precursors to 

side pathways. The new strains exhibited a many-fold improvement in yield of 

plant mono- and sesquiterpenoids without any loss in robustness. Current work 

aims to assess the combinations of allele deletions which synergise to higher 

precursor levels, and the engineering of selected plant enzymes which would 

generate new terpene products.
*To this work contributed: Codruta Ignea, Ivana Cvetkovic, Aggelos Kanellis, Sotirios 

Kampranis  
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:JCAGA !/D/!ELH ROS K!GL AI!@<FBK:MHA<D@AG 

:@<DHB>BID:G G! :<BK: EFBGB4DI:

F%&(< ;.B., LA%*D#6 ,.J., L#.3$*<*.= ?. E., G.N. F%#$%#D(6=
<,µ*&) =",3,%(&) O-//7$,- & =",4-'"6;), <µ;µ& =",3,%(&), AO?>, ?&.#9"'/1µ"89,31 

L3('"& <O 15784

O' ,2$'.%("Aµ020) ,:AN0') <', $') 0:':$K#0') $5) µ5 '(21F("#,) 
5-0.$%(µ,<25$'.G) ,.$'2(8(-1,) (ELC) #$52 "<01, =>("2 02$,$'.(:('G#0' $') 
0:'#$5µ(2'.=) =%0"20). L0-=$0) $(" 0%<,#$5%1(" µ,) µ0 ?',B(%0$'.=) :5<=) 
,.$'2(8(-1,) (.'25$& $5-=BD2,, ,#7%µ,$, $5-=BD2,, ,#7%µ,$, ?1.$",, ..-:.) 
=>("2 .,$,?01@0' 0:'?%&#0') #0 µ") Mus musculus .,IK) .,'  #0 =2$(µ, $(" 
<=2(") *%(#AB'-,, :(" ,:($=-0#0 .,' $( :0'%,µ,$'.A µ(2$=-( ,"$G) $5) 
0%<,#1,). O' 0:':$K#0') :(" =>("2 ?',:'#$DI01 012,' #5µ,2$'.=) $A#( #$(2 
.7.-( ,2,:,%,<D<G) $(" 02$Aµ(" A#( .,' #$5 ?',?'.,#1, D(<=20#5). 6.(:A) 
$5) #"<.0.%'µ=25) 0%<,#1,) G$,2 5  :0%,'$=%D ?'0%0725#5 $D2 µ5>,2'#µK2 
0:1?%,#5) $5) HMA ,#7%µ,$(" $5-0BK2(", µ=#D ,21>20"#5) :'I,2K2 
,--,<K2 #$, 0:1:0?, $D2 0-0"I=%D2 %'FK2 .,' #"<.0.%'µ=2, $D2 «020%<K2 
%'FK2  (@"<A2("» (ROS-reactive oxygen species). 3', $( #.(:A ,"$A 
20(0.?"I=2$, =2$(µ, ":(8-GI5.,2 #0 #"20>G ,.$'2(8A-5#5 >,µ5-G) =2$,#5) 
24 .,' 96 D%K2 ,:A 8&#5 ,#7%µ,$(" $5-0BK2(" DECT, 1890 MHz µ0 µ=#5 
$'µG =2$,#5) 5-0.$%'.(7 :0?1(" E = 1,2 V/m, $'µG «%"Iµ(7 0'?'.G) 
,:(%%AB5#5)» SAR = 1 mW/kg, #7µBD2, µ0 $5 #>=#5 SAR= # E2/%, 0&2 
#=0,8 S/m .,' %=1040 kg/m3. 6$5 #"2=>0', ,.(-(7I5#0 ,21>20"#5 $D2 
0:':=?D2 ROS, µ=#D BI(%'#µ(µ0$%1,), $A#( #$') D(IG.0) A#( .,' #$, 
#Kµ,$, ,%#02'.K2 .,' I5-".K2  02$AµD2  5-'.1,) 4 5µ0%K2. *',:'#$KI5.0 
#$,$'#$'.& #5µ,2$'.G ,7@5#5 $D2 0:':=?D2 ROS #$') D(IG.0) .,' $, #Kµ,$, 
$D2 I5-".K2 ,$AµD2 :(" ,.$'2(8(-GI5.,2 $A#( <', 24 K%0) A#( .,' <', 96 
K%0), .,' #0 µ'.%A$0%( 8,IµA #$, #Kµ,$, $D2 ,%#02'.K2 ,$AµD2.
/,$& #"2=:0',, #"µ:0%,120$,' A$' $( #7#$5µ, $5) D(<=20#5) 012,' '?',1$0%, 
0"&-D$( #$( #>5µ,$'#µA 0-0"I=%D2 %'FK2 µ0$& ,:A 0:1?%,#5 ,.$'2(8(-1,), 
.&$' :(" 1#D) 0@5<01 .,' $52 ,7@5#5 #$, 0:1:0?, :%(<%,µµ,$'#µ=2(" 
."$$,%'.(7 I,2&$(". C@'(#5µ01D$( 012,' .,' $( <0<(2A) A$' 5 :,%,<D<G 
0-0"I=%D2  %'FK2  :(" :,%,$5%GI5.0 µ0$& ,:A 96 K%0) ,.$'2(8A-5#5) 012,' 
µ'.%A$0%5 #"<.%'2Aµ025 µ0 $52 ,2$1#$('>5 $D2 24 D%K2, .&$' $( (:(1( µ:(%01 
2, #5µ,120' :D) 5 :,%,$0$,µ=25 ,.$'2(8A-5#5 (?5<01 #0 ,2&:$"@5 
µ5>,2'#µK2 :%(#,%µ(<G).
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ROS INCREASE IN OVARIES AND WHOLE BODIES OF D. 

melanogaster  AFTER ELECTROMAGNETIC RADIATION EXPOSURE

 

Manta A. K., Tsakiri E. N., Trougakos I. P. and L. H. Margaritis
Department of Cell Biology & Biophysics, Faculty of Biology, University of Athens, 

Panepistimiopoli Ilisia 15784

The worldwide conflict about the possible health hazards of non ionizing 

electromagnetic radiation has triggered an extensive research to take place. Our 

research group  is applying various sources of radiation such as, mobile phones, 

wireless DECT telephones, wi-fi, e.t.c. on the dipteran insect Drosophila 

melanogaster and recently on the mouse Mus musculus. A decrease of 

reproductive capacity  and an increase in the number of apoptotic follicles, 

physiologically created within the ovaries have been found.

The aim of this study was to clarify the mechanism by witch non ionizing 

electromagnetic radiation provokes those effects in D. melanogaster and more 

specifically has focused on the detection of reactive oxygen species (ROS) that 

occur naturally  and whether they are increased upon exposure to wireless 

DECT base radiation as has been found in other studies using mobile phones.

We used two groups of insects: In the first group 3 days old female and male 

flies were exposed continuously  for 24 hrs. In the second group same number of 

flies was exposed for 96 hrs, starting a few hours after eclosion. Exposure was 

accomplished with wireless DECT base (1890 MHz continuous emission) 

within a Faraday cage. Average electrical field within the cage was E=1,2 V/m, 

calculated SAR = # E2/% =1 mW/kg, if #=0,8 S/m and %=1040 kg/m3. At the 

end of the exposure the flies were etherized, ovaries removed  and three types of 

samples were prepared: ovaries, female bodies and male bodies. For each group 

suitable sham exposed and control flies were used. A total of 10 flies and 15 

ovaries, per sample, were collected and processed for fluorometry and ROS 

detection. Experiments were repeated three times and the samples were 

duplicates. It was found that statistically significant (p<0,05) ROS increase was 

evident in all exposed samples and more in the ovaries of the one day exposed 

flies. This implies that recovery mechanisms operate so that the biological 

system tries to compensate for the deleterious effects of ROS by decreasing 

their levels. Work is in progress to explore the details of these effects of 

radiation.
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@:<:G@!JA !HBG :H:GJHEJ:GK!HBJ :HRFL/DHBJ F!<FB-

<F:HG/B8BHDBJ SVA: :HDNH!JGA M!MBHB<LH 

F!<FBK!<:R!G!LH G! @J<<:F: AeLa

>(01%&D% F<&(H).31, C0Q#$).= F%#*8-.39.=1, C0Q#$).= P%#4.9.µ<(.=2, 
@6µ+(#).= J.3(A8-.39.=3 & M08/'#.= LH%O<#%=1.

1. A$%&'/;$", R#."6;) =",3,%(&), L&/$"6; C+,3;, ?&.#9"'/;µ", LJ&..(.J., 2. 
>"µ&/,3,%"68 A$%&'/;$",, F,.7D& F,$"&6;) =",3,%(&), ?.?.N.L., 3. A$%&'/;$", 
O-//&$"6;) 6&" F,$"&6;) N#-$,&.,',3,%(&), <µ;µ& =",3,%"6:. A4&$µ,%:. & 

<#+.,3,%":., ?&.#9"'/;µ", LJ&..(.J.

   ;, %0$%($%,2#:(FA2', SVA (SINE-R–VNTR–Alu) ,:($0-(72 $52 0@0-'.$'.& 

20A$0%5 .,' µ(2,?'.G ('.(<=20', #72I0$D2 µ5 .D?'.(:('K2 %0$%(µ0$,I0$K2 

#$('>01D2 #$( ,2I%K:'2( <=2Dµ,, ,:,2$K2$,) #0 2762 ,2$1<%,B,. V0D%01$,' 
A$' 0:&<("2 <02Dµ'.G ,#$&I0', :%(.,-K2$,) <020$'.=) ,#I=20'0) (:>. 

-0">,'µ1,, 20"%(42Dµ&$D#5) 01$0 µ=#D &2'#(" (µA-(<(" ,2,#"2?",#µ(7 01$0 
µ=#D 02I=#0D2. E RNA =.B%,#G $(") -,µ8&20' >K%, #0 &D%, D(.7$$,%,, 

-0µB(.7$$,%, .,' .,%.'2'.& .7$$,%,, 02K :,%,µ=20' &<2D#$5 µ=>%' #Gµ0%, 5 

'.,2A$5$& $(") :%() %0$%(µ0$&I0#5.
   6$52 :,%(7#, µ0-=$5 ?'0%0"2GI5.0 5 '.,2A$5$, :%() %0$%(µ0$&I0#5 02A) 

%0$%($%,2#:(F(21(" SVA #0 ,2I%K:'2, .,%.'2'.& .7$$,%, HeLa. 
/,$,#.0"&#,µ0 =2, ,2,#"2?",#µ=2( %0$%($%,2#:(FA2'( SVA, ,:(µ(2Dµ=2( 

,:A DNA -0">,'µ'.K2 +--0µB(."$$&%D2, #5µ,#µ=2( µ0 0'?'.G .,##=$$, 

,21>20"#5) $5) %0$%(µ0$&I0#5) µ=#D =.B%,#5) $5) BI(%'#µ(<A2(" :%D$0P25) 
EGFP (SVA/EGFP-INT). L0$& ,:A ?',µA-"2#5 ."$$&%D2 HeLa µ0 $52 

,2,#"2?",#µ=25 .,$,#.0"G, ,:(µ(2K#,µ0 µ(2G%0') A:D) 0:1#5) .,' 
µ,F'.(7) .-K2("). 30<(2A$, %0$%(µ0$&I0#5) ,2'>207I5.,2  #0 ,µBA$0%0) $') 

:0%':$K#0') $D2 ."$$,%'.K2  :-5I"#µK2 µ=#D EGFP-I0$'.K2 ."$$&%D2  µ0 

µ'.%(#.(:1, UV, $, (:(1, :0%,'$=%D :'#$(:('GI5.,2 #0 <02Dµ'.A 0:1:0?( µ0 
,2&-"#5 PCR. E #">2A$5$, %0$%(µ0$,I=#0D2 µ0$%GI5.0 µ0 FACS .,' 

8%=I5.0 2, ."µ,120$,' #0 "N5-& 0:1:0?, ,:A 500-4.800c B(%=) µ0<,-7$0%5 
$5) ,2$1#$('>5) B"#'.G) #">2A$5$,) %0$%(µ0$&I0#5).

   ;, ,:($0-=#µ,$& µ,) ,:(?0'.27("2  <', :%K$5 B(%& A$' $, 

%0$%($%,2#:(FA2', SVA 012,' %0$%(µ0$,I0$'.& 020%<& .,' A$' 
:(--,:-,#',#$'.& 020%<& .7$$,%,, A:D) $, .,%.'2'.&, :,%=>("2 $') 

:%(Y:(I=#0') <', $52 $=-0#5 <0<(2A$D2 %0$%(µ0$&I0#G) $(").

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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CONSTRUCTION OF A RECOMBINANT HUMAN RETRO-

TRANSPOSON SVA: DETECTION OF RETROTRANSPOSITION 

EVENTS IN AeLa CELLS

Stefania Mantziou1, Georgios Markopoulos1, Georgios Vartholomatos2, Dimitrios 
Noutsopoulos3 & Theodore Tzavaras1.

1. Laboratory of General Biology, Medical School, University of Ioannina, 2. 
Hematology Laboratory, Molecular Biology Unit, University Hospital of Ioannina, 3. 
Laboratory of Cellular and Molecular Neuroimmunology, Department of Biological 

Applications and Technology, University of Ioannina

   SVA retrotransposons (SINE-R–VNTR–Alu) are the unique, evolutionary 

youngest human retrotransposon family, representing composite non-coding 

transposable elements of the human genome and are present  in 2762 copies. It is 

proposed that they induce genomic instability causing several genetic diseases 

(i.e. leukemia, neurofibromatosis) either by non-allelic homologous 

recombination or through genomic insertions. Their transcripts are detected in 

oocytes, lymphocytes and cancer cell lines. However nothing is known about 

their retrotransposition potential.

   In this study, we investigated the ability of SVAs to generate 

retrotransposition events in human cancer HeLa cells. An SVA retrotransposon 

isolated from leukemic B-lymphocytes DNA was tagged with a 

retrotransposition cassette bearing an enhanced green fluorescent protein 

(EGFP) gene and the recombinant construct SVA/EGFP-INT was used for 

detection of retrotransposition events. HeLa cells were transfected with the 

recombinant construct and single clones as well as massive ones were isolated. 

Retrotransposition events were detected in both cell clone populations by  UV 

microscopy, through EGFP-positive cells, further confirmed at the genomic 

level using PCR analysis. Retrotransposition frequencies were measured using 

FACS and found at  high levels from 500-4.800c fold comparing to the natural 

retrotransposition frequency.

   Our data demonstrate for the first time that SVA retrotransposons are 

retrotransposition-competent and proliferation-active cells such as cancer cells, 

provide a cellular environment for generation of SVA retrotransposition events.
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K!I!<A <BJ K!<:>BID@BJ FJRKBJ <BJ ZEBRAFISH K!GL 

K!<FAGAG <AG @:<:H:ILGAG BCJMBHBJ

F%&(HQ#.3 @+µ6(#%, G)<A*. U'µ<&,  G0.&<#/.= ?'<&&6= @.
A$%&'/;$", IJ,3,%(&), <µ;µ& =",3,%"6:. A4&$µ,%:. &  <#+.,3,%":., ?&.#9"'/;µ", 

LJ&..(.J., 45110 LJ7..".&,                                                            
email: ileonard@cc.uoi.gr

;( zebrafish, (Dani, rerio), 012,' =2, $%(:'.A N&%' $D2  0#D$0%'.K2  "?&$D2, $( 

(:(1( ,2G.0' #$52 ('.(<=20', Cyprinidae $5) $&@5) Cyprinoformes. C:($0-01 

=2, ?5µ(B'-=) 01?() 02"?%01D2 .,' =2, #5µ,2$'.A :%A$":( :0'%,µ,$AFD(. O 

µ0$,8(-'.A) %"IµA) $(" µ0-0$GI5.0 µ=#D $(" %"Iµ(7 .,$,2&-D#5) (@"<A2(". 

Q%5#'µ(:('GI5.0 5 µ=I(?() µ=$%5#5) $(" BOD (+'(>5µ'.K) ,:,'$(7µ02( 

(@"<A2(), 5 (:(1, 8,#1F0$,' #$5 ?',B(%& :10#5) :(" :%(.7:$0' ,:A $52 

.,$,2&-D#5 $(" ?',-"µ=2(" (@"<A2(" µ0 $,"$A>%(25 ?=#µ0"#5 $(" CO2 #0 

µ', 0%µ5$'.& .-0'#$G B'&-5 :(" :0%'=>0' $( ?01<µ,. O #.(:A) $5) 0%<,#1,) 

012,' 5 ?'0%0725#5 $5) 0:1?%,#5) $(" #Dµ,$'.(7 µ0<=I("), $(" B7-(" .,' $5) 

I0%µ(.%,#1,) #$( µ0$,8(-'.A %"IµA $(" zebrafish. ;, N&%', >D%1#$5.,2 #0 

$%0') .,$5<(%10) µ0<=I("), (µ'.%&, µ0#,1,, .,' µ0<&-,), µ0 8&#5 $( B7-( 

(,%#02'.&, I5-".&), 02K 5 .,$,2&-D#5 (@"<A2(" µ0-0$GI5.0 #0 :=2$0 

?',B(%0$'.=) $'µ=) I0%µ(.%,#1,) (200C, 240C, 280C, 320C .,' 350C). O %"IµA) 

.,$,2&-D#5) (@"<A2(" ":(-(<1#$5.0 <', A-(") $(") #"2?",#µ(7) $D2 

,2D$=%D :,%,<A2$D2. E >%G#5 $(" 302'.(7 3%,µµ'.(7 L(2$=-(" (GLM) 

=?0'@0 A$' ( %"IµA) .,$,2&-D#5) (@"<A2(" ,2& µ(2&?, µ&F,) 0:5%0&F0$,' 

#5µ,2$'.& ,:A $( µ=<0I() $(" '>I7() (F=388, P=0.000), $( B7-( (F=6471.54, 

P=0.000) .,' $5 I0%µ(.%,#1, (F=3149.666, P=0.000). R,120$,' A$' $, N&%', 

.,$,2,-K2("2 :0%'##A$0%( (@"<A2( #$') µ0<,-7$0%0) $'µ=) I0%µ(.%,#1,), $, 

,%#02'.& N&%', .,$,2,-K2("2  :0%'##A$0%( (@"<A2( ,2& µ(2&?, µ&F,) #0 

#>=#5 µ0 $, I5-".&, 02K $, µ0<&-, &$(µ, =>("2  µ'.%A$0%( %"IµA 

.,$,2&-D#5) (@"<A2(" ,2& µ(2&?, µ&F,) #0 #>=#5 µ0 $, µ'.%A$0%, N&%',.

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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STUDY OF ZEBRAFISH’S METABOLIC RATE BY MEASURING THE 

OXYGEN CONSUMPTION

Mantzorou Dimitra, Liasko Roman, Leonardos Ioannis D.
Laboratory of Zoology, Biological Applications and Technology Dept., University of 

Ioannina,                                
email: ileonard@cc.uoi.gr

Zebrafish, Danio rerio, is a tropical freshwater fish belonging to the family of 

Cyprinidae in the order Cyprinoformes. It is a popular aquarium species and a 

significant animal model. Its metabolic rate was studied by the rate of oxygen 

consumption. The method of measuring BOD (Biochemical oxygen demand) 

was used, based on pressure difference resulting from the consumption of 

dissolved oxygen with simultaneous capture of CO2 in a tightly  sealed bottle 

containing the sample. The purpose of this study was to investigate the effect of 

body size, sex and temperature on metabolic rate in zebrafish. The fish were 

grouped into three size categories (small, medium and large), by sex (male, 

female), while oxygen consumption was studied at five different temperatures 

(200C, 240C, 280C, 320C .,' 350C). The rate of oxygen consumption was 

calculated for all combinations of these factors. The use of General Linear 

Model (GLM) showed that the rate of oxygen consumption per unit mass is 

significantly influenced by the size of fish (F = 388, P = 0.000), sex (F = 

6471.54, P = 0.000) and temperature (F = 3149.666, P = 0.000). It seems that 

fish consume more oxygen at higher temperatures, the male fish consume more 

oxygen per unit mass compared with females, while larger fish have lower 

oxygen consumption rate per unit mass than smaller fish.
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4:FK:@BM!H!<D@A :H:IJGA GJGN!<DGAG /BIJKBF4DGKLH 

<BJ MBHDEDBJ TNF% @:D :H<:/B@FDGAG G<A R!F:/!D: K! 

/:F:MBH<!G :H<D-TNF G! :GR!H!DG K! QLFD:GA G<BH 

!IIAHD@B /IARJGKB

,.F. F%&Q9)*%1, C. P%A)98-.39.=1, ,. R%10)#D.32, M. >%#%1D/.31, P. F-%$)<(6=1, 
;. E%(A%(A+3, @. >'(6#)</6=3, >. B#%A%$<*6-B#5$*0#4, ;. L8A*%4, ;.P. 

U.3AA<*6->.59(A02, R. F%µ.5#6=1

1A$%&'/;$", R#.#/"6;), C-%6$"/"6;) 6&" A0#3"6/"6;) =",3,%(&), <µ;µ& =",+1µ#(&) & 
=",/#+.,3,%(&), ?&.#9"'/;µ", @#''&3(&), 2E#$µ&/,3,%"6; O3"."6;, ?&.#9"'/1µ"&68 
R#."68 N,',6,µ#(,, L&/$"6; C+,3;, ?&.#9"'/;µ", @#''&3(&), 3E#$µ&/,3,%"6; O3"."6;,  

?&.#9"'/1µ"&68 N,',6,µ#(, ?&9&%#J$%(,-, >.?.@., 4E#$µ&/,3,%"6; O3"."6;,  
?&.#9"'/1µ"&68 N,',6,µ#(, P$&63#(,-, O$;/1

E ND%1,#5 012,' µ', >%A2',, B-0<µ(2K?5) ?0%µ,$(:&I0', :(" 

:%(#8&--0' :0%1:(" $( 1-3% $(" :-5I"#µ(7 :,<.(#µ1D) µ0 #(8,%=) 

.('2D2'.(-('.(2(µ'.=) 0:':$K#0'). ;52 $0-0"$,1, ?0.,0$1,, 5 0'#,<D<G $D2 

8'(-(<'.K2  ,2,#$(-=D2 $(" TNF (Infliximab, Etanercept, Adalimumab) =>("2 

0:'B=%0' 0:,2&#$,#5 #$52  ,:($0-0#µ,$'.A$5$, $5) I0%,:01,) $D2  ,#I02K2. 

H#$A#(, $, .-'2'.& ?0?(µ=2, ?01>2("2 A$' :0%1:(" 60-80% $D2 ,#I02K2 

,2$,:(.%12(2$,' #$5 I0%,:01,. O #.(:A) $5) 0%<,#1,) 012,' 5 µ0-=$5 

#"#>=$'#5) <2D#$K2 :(-"µ(%B'#µK2  #$(2 ":(.'25$G $(" <(2'?1(" TNF& 

(G-238A, G-308A, C-857T) .,' $(" ":(?(>=, $(" TNFRLL (T676G), µ0 $52 

.-'2'.G ,2$,:A.%'#5 $D2  ,#I02K2  µ0 ND%1,#5 #$5 I0%,:01, µ0 8'(-(<'.(7) 

:,%&<(2$0), #$(2 0--52'.A :-5I"#µA. 6"2(-'.& µ0-0$GI5.,2 80 ,#I0201) µ0 

ND%1,#5, (' (:(1(' ":08-GI5#,2  #0 I0%,:01, µ0 :,%&<(2$0) ,2$'–TNF <', 

$("-&>'#$(2 6 µG20). E <(2($7:5#5 :%,<µ,$(:('GI5.0 µ0 $5 µ=I(?( PCR-

RFLP. W:G%@0 #$,$'#$'.& #5µ,2$'.G ,7@5#5 $5) #">2A$5$,) $(" #">2(7 

,--5-(µA%B(" $D2 :(-"µ(%B'#µK2 TNF& C-857T .,'  TNFR2 T-676G #$(") 

,2$,:(.%'I=2$0) ,#I0201) (PASI>75%), #0 #>=#5 µ0 $(") µ5 ,2$,:(.%'I=2$0) 

(PASI`50%) #$5 I0%,:01,. !:':%A#I0$,, A$,2 (' ,#I0201) 

.,$5<(%'(:('GI5.,2  8&#0' #"2-2(#5%A$5$,), .,2=2,) :(-"µ(%B'#µA) ?02 

=?0'@0 #$,$'#$'.& #5µ,2$'.G #"#>=$'#5 µ0 ,2$,:A.%'#5 #$52 I0%,:01,. E 

:,%(7#, µ0-=$5 ":(?0'.270' µ', 0@,'%0$'.& #5µ,2$'.G #"#>=$'#5 $D2 

:(-"µ(%B'#µK2 TNF& C-857T .,' TNFRLL T-676G µ0 $5 I0$'.G ,2$,:A.%'#5 

#$5 I0%,:01, µ0 Etanercept #$(") 6 µG20).

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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PHARMACOGENETIC ANALYSIS OF TNF' AND TNFRII 

POLYMORPHISMS AND PREDICTION TO RESPONSE TO ANTI-TNF 

THERAPY IN PSORIASIS PATIENTS IN THE GREEK POPULATION

Marilena Manolika1, Yiannis Vasilopoulos1, Efterpi Zafeiriou2, Theologia 
Sarafidou1, Vasilis Bagiatis1, Sabine Krüger-Krasagaki3, Androniki Tosca3, 
Aikaterini Patsatsi4, Dimitris Sotiriadis4, Angeliki Roussaki-Schulze2, Zissis 

Mamuris1 

1Department of Biochemistry and Biotechnology, University of Thessaly, Greece; 
2Department of Dermatology, University General Hospital Larissa, University of 
Thessaly, Greece; 3Department of Dermatology, University Hospital of Heraklion, 

Greece; 4Second Dermatologic Clinic, Medical School, Aristotle University, 
Papageorgiou Hospital, Thessaloniki, Greece

Psoriasis is a chronic inflammatory  disorder of the skin affecting approximately 

125 million people worldwide. Recently, the introduction of tumour necrosis 

factor (TNF) antagonists, including Etanercept (Enbrel®, Pfizer), Infliximab 

(Remicade®, MSD) and Adalimumab (Humira®, Abbott), have revolutionized 

the therapeutic strategy against psoriasis. However, efficiency  varies 

significantly among patients, depending also on the type of anti-TNF used. 

Hence, the objective of the present study was to investigate the possible 

influence of tumor necrosis factor-alpha (TNF&) and TNF& receptor II (TNFRII) 

gene polymorphisms on anti-TNF-, treatment responsiveness, in psoriasis 

patients. A Greek multi-centre collaboration was established to recruit 80 

patients with psoriasis treated with anti-TNF drugs. TNF& g.-238G>A, 

g.-308G>A, g.-857C>T and TNFRII c.676T>G polymorphisms were genotyped 

by PCR-RFLP assays. Single-SNP, haplotype and stratification by comorbidity 

status analyses were performed in predicting response to treatment by 6 months. 

Sixty-three patients (78.8%) were defined as responders and 17 patients 

(21.2%) were defined as non-responders. Carriage of TNF& g.-857C and 

TNFRII c.676T alleles were associated with positive response to drug treatment 

in patients treated with Enbrel (P=0.002 and P=0.001, respectively). When 

patients were stratified by comorbidity status, none of the genotyped SNPs was 

alone associated with responsiveness to any type of drug treatment. This study 

demonstrates a strong association between genetic markers and positive 

response to drug treatment (Enbrel).
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:HDNH!JGA !/DM!H!<D@LH K!<:II:MLH G<B @:F@DHB <BJ 

!M@!4:IBJ K! <F!DG K!RBEBJG 

  C. F%#%O09+=, E. LA)Q96, >. >%*099%#D.3, R. G)%*.596, 
E. B.#*.9.-.59.3,  ?.E%-%A)/2#6,  ,. E%(A.5#6=, A.>%2((%..

>’  A$%&'/;$", ?&2,3,%"6;) >.&/,µ"6;) L&/$"6;) C+,3;) ?&.#9"'/1µ(,- >21.:.

!#,'696=: ;, <-('Kµ,$, 012,' (' :'( #"25I'#µ=2(' A<.(' $(" 0<.=B,-(" µ0 

:(#(#$A 80%. 65µ,2$'.A %A-( :,1F0' 5 µ0I"-1D#5 $(" ":(.'25$G $(" <(2'?1(" 

MGMT. C"$A 012,' =2, 0:'<020$'.A B,'2Aµ02( :(" #>0$1F0$,' µ0 $52 

.,$,--5-A$0%5 0:'-(<G I0%,:0"$'.G) :%(#=<<'#5), A:D) (' ,-."-'D$'.(1 

:,%&<(2$0). G)+"?.: E #"<.%'$'.G µ0-=$5 $%'K2 ?',B(%0$'.K2 µ0IA?D2 

,2,FG$5#5) $5) µ0I"-1D#5) $(" ":(.'25$G $(" MGMT, #>0$'.& µ0 $52 

,.%180',  .,' 0",'#I5#1, $("). J%#)X )'# µ$;+*+#: !-=<>I5.,2 25 ?01<µ,$, 

0<.0B&-(" µ0 $') µ0IA?(") MSP (Methylation Specific PCR) .,' 0:'808,1D#5 

µ0 ,--5-(7>'#5, MS-HRM (Methylation Sensitive-High Resolution Melting) 

Analysis .,' 9"%(,--5-(7>'#5 (Pyrosequencing). L0 $52 .&I0 µ=I(?( =<'20 

=-0<>() ?',B(%0$'.(7 ,%'Iµ(7 CpGs, ?5-,?G µ0-0$GI5.,2  8 CpGs µ0 $52 

MSP, 16 CpGs µ0 $52 MS-HRMA .,' 10 CpGs µ0 $52  9"%(,--5-(7>'#5. 

:"+1&%$,µ'1': 9,%,$5%GI5.0 µ0I"-1D#5 $(" ":(.'25$G $(" MGMT  #0 14 

,:A $, 19 ?01<µ,$, µ0 $52 MSP. 6$5 MS-HRMA 12 ?01<µ,$, ,:A $, 22 G$,2 

I0$'.& <', µ0I"-1D#5, 02K 5 :"%(,--5-(7>'#5 .,$=?0'@0 "N5-G µ0I"-1D#5 #0 

4 ,#I0201), µ=$%', µ0I"-1D#5 #0 3 .,' >,µ5-G µ0I"-1D#5 #0 12 ,:A $(") 19 

,#I0201). G5µ"&0X,µ'1': 9,%,$5%GI5.0 ?',B(%0$'.G ,.%180', $D2 $%'K2 

µ0IA?D2 :(" 0B,%µA#I5.,2. 6>0$'.& µ0 $52 MSP :%($0120$,' 5 :,%&--5-5 

0B,%µ(<G ?07$0%5) µ0IA?(", $5) LS-HRMA <', 0:'808,1D#5 $5) I0$'.A$5$,) 

$D2 :0%'#$,$'.K2. 9'( ,.%'8G) µ=I(?() B,120$,' 2, 012,' 5 9"%(,--5-(7>'#5, 

,2 .,' $, :(#($'.& ,:($0-=#µ,$, :(" ?120' ?02  µ:(%(72 2, ,@'(:('5I(72  0:1 

$(" :,%A2$() #$5 I0%,:0"$'.G :%(#=<<'#5 $(" ,#I02G.  

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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MGMT METHYLATION ANALYSIS OF HUMAN GLIOMAS: 

COMPARATIVE STUDY USING DIFFERENT TECHNIQUES 

G. Maravelis, P. Tsioli, S. Sakellariou, Z. Liakouli, P. Korkolopoulou, 
I. Papasideri, N. E. Patsouris, A. Saetta

A’ Dept of Pathology, Medical School University of Athens

Introduction: Gliomas are the most common brain tumors (80% of 

astrocytomas). Methylation of the MGMT promoter is an epigenetic 

phenomenon playing an important role to the optimal choice of targeted therapy, 

such as alkylating agents. Aim: Our aim is to compare three different  methods 

of MGMT promoter methylation assessment, regarding their sensitivity and 

accuracy. Materials and Methods: 25 brain samples were analyzed for 

MGMT promoter methylation by MSP (Methylation Specific PCR) confirmed 

by sequencing, MS-HRMA (Methylation sensitive High Resolution Melting 

Analysis) and Pyrosequencing. Different number of CpG regions was examined 

with each method. We tested 8 CpGs with MSP, 16 CpGs with MS-HRMA and 

10 CpGs with Pyrosequencing. Results: MGMT promoter methylation was 

identified using MSP in 14 out of 19 samples. MS-HRMA revealed 12 positive 

out of 22 cases. Pyrosequencing showed a high percentage of methylation in 4 

cases, medium methylation in 3 and low in 12 out of a total of 19 samples. 

Conclusion: A difference of accuracy between the different methods was 

observed. In brief, we propose the use of MSP as a method complementary to 

HRM. The most accurate method seems to be Pyrosequencing which is the only 

one providing quantitative results, although their significance for treatment 

decisions remains to be determined.
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/FBGEDBFDGKBG <BJ 4JIBJ K! ED:NLFDG<D@A :H:IJGA 

K!<FD@LH E!EBK!HLH <LH BG<LH <BJ @:<L :@FBJ :/B <A 

GJMNFBHA G@!I!<D@A GJIIBMA (The Athens Collection)

F%#<*6 ;)*.1, B)A*+#% N.1, !9)8-.39.= B.2, B.D9)%= N.3 *%) >.B. F%&Q96=1

1<,µ*&) H-'",3,%(&) I:J. & >.2$:9,-, <µ;µ& =",3,%(&), A2."68 & O&9,D"'/$"&68 
?&.#9"'/;µ", >21.:., ?&.#9"'/1µ"89,31 157 84 >2;.&.

2Research Centre in Evolutionary Anthropology and Palaeoecology, School of Natural Sciences 
and Psychology, Liverpool John Moores University, 

Byrom Street, Liverpool L3 3AF, U.K.
3<µ;µ& ?31$,4,$"6;), <AL >2;.&), !D8) >%. C9-$(DJ.,) >"%73#J >//"6;)

E-mails: smanol@biol.uoa.gr; C.Eliopoulos@ljmu.ac.uk; ckoilias@teiath.gr

E µ0-=$5 $("  B"-0$'.(7  ?'µ(%B'#µ(7 $(" ,2I%K:'2(" #.0-0$(7  ,:($0-01 =2, I=µ, :(" =>0' 
,:,#>(-G#0' <', :(-7 .,'%A  $(") 0%0"25$=) #$5 +'(-(<'.G .,' *'.,#$'.G C2I%D:(-(<1,. O 
-A<() 012,' :%(B,2G). C2 ":&%>0' B"-0$'.A) ?'µ(%B'#µA), $A$0 µ:(%(7µ0 2, :%(#?'(%1#("µ0 
$( B7-(, :(" 012,' µ', #5µ,2$'.G .,' ,2,<.,1, ?5µ(<%,B'.G :,%&µ0$%() #$5 µ0-=$5 $D2 
,2I%K:'2D2 #.0-0$'.K2 ":(-0'µµ&$D2. 9,%,?(#',.&, 0BA#(2 ( #.0-0$A) 012,' :-G%5), 5 
-0.&25 .,' $( .%,21(, 0:'$%=:("2 =2,2 ,#B,-G :%(#?'(%'#µA, AµD) $' .&2("µ0  A$,2 ,"$& $, 
#.0-0$'.& #$('>01, 012,' ,:A2$,; E :,%(7#, 0%<,#1, :%(#:,I01 2, ?K#0' µ', ,:&2$5#5 
,2,-7(2$,) $, 8'(µ0$%'.& ?0?(µ=2, $D2 (#$K2 $(" .&$D &.%(" (µ5%',1(, .2Gµ5 .,' :0%A25). 
C"$& $, (#$& #"2GID) 012,' :,%A2$, (=#$D  .,' ,:(#:,#µ,$'.&) .,' 5 µ0-=$5 $(") =>0' ?K#0' 
:%(#?'(%'#µA B7-(" #0 &--(") :-5I"#µ(7). 6.(:A) $5) 0%<,#1,) 012,' 2, ?'0%0"2G#("µ0 $(2 
8,IµA B"-0$'.(7 ?'µ(%B'#µ(7 .,' 2, ?5µ'("%<G#("µ0 0@'#K#0') ?',>D%'#$'.G) ,2&-"#5) <', 
:%(#?'(%'#µA $(" B7-(". ;( #.0-0$'.A "-'.A :(" >%5#'µ(:('GI5.0 :%(=%>0$,' ,:A  $52 
#7<>%(25 #"--(<G ,2,B(%&) $(" ;(µ=, R"#'(-(<1,) UKD2 .,' C2I%K:(" :(" ,:($0-01$,' 
,:A 243 #.0-0$(7) <2D#$(7 B7-(" .,' 5-'.1,) I,2&$(". XGBI5.,2 5 µ0$%G#0') ,:A µ5%',1(, 2 
,:A .2Gµ5 .,' 1 ,:A  :0%A25. ;, µ0$%'.& ?0?(µ=2, ,2,-7I5.,2 µ0 *',>D%'#$'.G 
:(-"µ0$,8-5$G ,2&-"#5 (Discriminant) .' 0@&>I5.,2 (' 0@'#K#0') :%(#?'(%'#µ(7  $(" B7-(". 
C:A  $, ,:($0-=#µ,$, :%(=."N,2 :(-7 "N5-& :(#(#$& #D#$G) $,@'2Aµ5#5), ."%1D) <', $( 
µ5%',1( (#$A .,' $52 ,%'#$0%G :0%A25, :(" ,2,B=%(2$,' #$(2 :,%,.&$D :12,.,. 

(*) Stepwise Discriminant Analysis

O' 0@'#K#0') ?',>D%'#$'.G) ,2&-"#5) :(" :,%G>I5#,2 0:'$"<>&2("2 "N5-& :(#(#$& 0:'$">(7) 
$,@'2Aµ5#5) .,' #"20:K) µ:(%(72 2, >%5#'µ(:('5I(72 <', $(  :%(#?'(%'#µA $(" B7-(" #0 
&<2D#$( #.0-0$'.A "-'.A (,%>,'(-(<'.A G #7<>%(2(). 
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SEX DETERMINATION BY DISCRIMINANT ANALYSIS OF THE LEG 

BONE METRICS FROM THE ATHENS COLLECTION

Maraki Aik.1, Kiskira Chr.1, Eliopoulos C.2, Koilias Chr.3, and S.K. Manolis1

1Dept of Animal & Human Physiology, Faculty of Biology, National & Kapodistrian 
University of Athens, Panepistimiopolis 15784 Athens, Greece, 

2Research Centre in Evolutionary Anthropology and Palaeoecology, School of Natural 
Sciences and Psychology, Liverpool John Moores University, Byrom Street, Liverpool 

L3 3AF, U.K.
3Dept of Informatics, Technological Institution of Athens, Ag. Spyridonos Str, 12210 

Aegaleo Attica, Greece
Email: smanol@biol.uoa.gr; C.Eliopoulos@ljmu.ac.uk; ckoilias@teiath.gr

The study of sexual dimorphism on human skeletal remains has been a topic of interest 
for biological and forensic anthropologists for a long time. If there is sexual 
dimorphism, then the determination of sex can be achieved. This is a very important 
demographic parameter in the study of human skeletal remains. Traditionally when the 
skeleton is complete, the pelvis and skull can provide an accurate determination of sex. 
However, the question that  could be raised on this method is: what happens when these 
skeletal elements are absent? The present  work aims at providing an answer by 
analyzing biometric data from the lower long bones (femur, tibia and fibula). These 
long bones (or fragments of the bones) are usually present  and their study has resulted 
in sex determination in other populations. The goal of this study is to investigate the 
degree of sexual dimorphism and generate discriminant  function equations for the 
determination of sex. The skeletal sample used is derived from the modern reference 
collection of the Department of Animal and Human Physiology which consists of 243 
skeletons of known age and sex. Five measurements were taken from the femur, two 
from the tibia and one from the fibula. The metric data were processed with 
discriminant analysis and sex determination equations were derived. The results 
produced very high levels of correct  classification and are presented in the following 
table.
(*) Stepwise Discriminant Analysis

 
The discriminant function equations generated by this study have very high 
percentages of correct classification and therefore can be used for the determination of 
sex in unknown skeletal material from Greece, either archaeological or modern.
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THE EFFECTS OF CONSTITUENTS OF ESSENTIAL OILS ON SOIL 

ENZYMES

Margariti Chrysanthi, Papatheodorou Efimia, Vokou Despoina
Department of Ecology, School of Biology, Aristotle University of Thessaloniki, 541 24 

Thessaloniki

The purpose of this study is to examine the effects of constituents of essential 

oils on i) soil microbial respiration and ii) soil enzymatic activities concerning 

C (dehydrogenase), P (alkaline phosphatase) and N (urease) cycling. Four 

constituents were used: the stereoisomers R-(-)-carvone and S-(+)-carvone, 

fenchone and caryophyllene. R-(-)-carvone is the main constituent of the oil of 

Mentha spicata, S-(+)-carvone of the essential oil of  Carum carvi, fenchone of 

the oil of Lavandula stoechas and caryophyllene is a common constituent of 

oils of various aromatic plants such as Rosmarinus officinalis, Thymus 

capitatus, Satureja thymbra. Soil samples were incubated for four weeks at 

28(C in the presence of the constituents of the essential oils and enzymatic 

activities were recorded at the end of the incubation period. The addition of R-

(-)-carvone resulted in higher microbial activity whereas similar activities were 

recorded between the rest treatments. Concerning the activity of dehydrogenase, 

caryophyllene resulted in the highest activity whereas the addition of the other 

three constituents resulted in similar dehydrogenase activities. Apart from R-(-)-

carvone, treated samples showed higher dehydrogenase activity than the 

controls. The activity of alkaline phosphatase is not differed neither between 

treatments and controls nor between treatments themselves. On the contrary, 

urease activity is differed significantly among treatments according to the 

following pattern: fenchone > caryophyllene > R-(-)-carvone > S-(+)-carvone. 

Finally the differences in urease between treated samples and controls  are 

treatment-dependent.
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EXPRESSION OF ESTROGEN RECEPTORS ER' AND ERO ON THE 

UTERUS OF WISTAR RATS AFTER SUPPLYING A DIET RICH IN 

SESAME OR SESAME PERISPERM

Christina Markouli, Giannis Paspaltsis*, Athanasios I Papadopoulos
Lab of Animals Physiology, Dept of Zoology, School of Biology, Faculty of Sciences * 

Department of Pharmacy
ARISTOTLE UNIVERSITY OF THESSALONIKI

In the present study it  was investigated the effect of sesame or sesame 

perisperm feeding upon the expression of ER, and ER8 on the uterus of Wistar 

rats. For eliminating the effect of internal estrogens, a group of experimental 

animals was subjected to ovarectomy at the age of six weeks, prior to feeding 

with the enriched diet. The diet was supplied to the animals for a period of four 

weeks immediately after they reached the age of eight weeks. After the 

completion of the experiment the uterus was removed, placed in liquid nitrogen 

and stored at -70oC. A part of the tissue was used for detecting the protein 

amount of the expressed receptors by means of Western blotting and another 

part for estimating the mRNA coding for each one of the receptors by means of 

qRT-PCR.  According to our results, supplying the animals with sesame or 

perisperm resulted to increased expression of both receptors. However the 

increase of the expression of ER8 was higher than that of ER, leading to a 

balance in favor of ER8 suggesting a beneficial role of sesame diet upon the 

health status of the animals.
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,2,#$(-=, $D2 L-$7:(" VOCs, ,2=#$0'-0 $52  :,%,$5%(7µ025 ,7@5#5. 
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Ca2+ ,:(I5.070$,' :0%'##A$0%( #$, -"#(#Kµ,$, $D2 WT ASYN ."$$&%D2, 
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DYSREGULATION OF Ca2+ HOMEOSTASIS CONTRIBUTES TO '-

SYNUCLEIN CONFERRED TOXICITY TO HUMAN SH-SY5Y 

NEUROBLASTOMA CELLS 

Martzoukou O.1,2, Melachroinou K.1,2, Stefanis L.1, Xilouri M.1, Papazafiri P.2, and 
Vekrellis K.1

1Division of Basic Neuroscience, Biochemical Research Foundation of the Academy of 
Athens, Athens

2Department of Animal and Human Physiology, School of Biology, Faculty of Sciences, 
University of Athens, Athens

Parkinson’s disease (PD) is an age-related neurodegenerative disease with still 

unknown etiology. Growing evidence from genetic, pathologic, animal 

modeling and biochemical studies, strongly  support the hypothesis that 

abnormal aggregation of ,-synuclein (ASYN) plays a critical role in PD 

pathogenesis. Amongst the proposed mechanisms involved in ASYN toxicity 

are derangements in protein degradation pathways, mitochondrial function and 

oxidative stress, as well as disturbances in calcium (Ca2+) homeostasis. The aim 

of our study was to investigate the effects of ASYN expression on Ca2+ 

homeostasis and neuronal toxicity. We have previously shown, that in 

differentiated SH-SH5Y cells, expression of WT ASYN is associated with 

gradual toxicity and loss of cell viability. Here we show that WT ASYN 

overexpression in differentiated cells leads to an increase in Capacitative 

Calcium Entry (CCE). Moreover we found that Ca2+ voltage-operated channels 

(VOCs) play a critical role in the observed excessive Ca2+ influx. In fact, 

treatment with nifedipine, a specific L-type VOC blocker, diminished the 

observed Ca2+ rise and reduced ASYN–induced cell death.  What is more, 

chelation of intracellular or extracellular Ca2+, also reduced the observed cell 

death. We further show that excess cytoplasmic calcium caused by WT ASYN 

overexpression was mainly sequestered into lysosomes. Our data suggest that 

Ca2+ is a prime regulator of ASYN-induced toxicity  in neuronal cells and may 

thus represent a promising therapeutic target in PD.
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0'#%(G 'A2$D2 Ca2+, :(" ,2,<.,#$'.& -,µ8&20' >K%, .,$& $52 0..=2D#5 $(" 

02?(:-,#µ,$'.(7 ?'.$7(".
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INVESTIGATION OF THE CONDITIONS FOR COMBINED 

ACTIVATION  OF SURVIVAL PATHWAYS AND CELL CALCIUM  IN 

CANCER CELLS

 Mavroeidi Pan., Mavrofrydi O., Papazafiri 1 P.
Department of Animal & Human Physiology, National & Kapodistrian University of 

Athens

The survival of healthy and cancer cells is controlled by various signaling 

pathways, such as those of PI3K/Akt, and HIF-1, a key transcription factor 

controlling the expression of hypoxia inducible genes and cell survival under 

hypoxic conditions. On the other hand, it is now well established that increase 

of free cytoplasmic calcium is invariably associated with cell death. In the 

present study we used the cell line A431 to investigate the effect of the 

carcinogenic pollutant B[a]P on the expression of Hif-1a and Akt, while 

simultaneously  we examined the role of calcium homeostasis. Our results show 

that B[a]P causes a time-depended activation of Akt, while Hif-1a levels show a 

small and transient increase. As a slight but significant raise on the cell viability 

is observed under the same circumstances, the above findings support the pro-

survival role of these factors and could even point to the carcinogenic nature of 

B[a]P. Interestingly, the incubation of A431 cells with conditioned medium 

from healthy fibroblasts, which were pre-incubated with B[a]P, leads to 

activation of Akt, while it has the opposite effect on Hif-1a levels. Since similar 

results are obtained using lung cells, one could conclude that fibroblasts secrete, 

in the presence of B[a]P, factors which are affecting the physiology and viability 

of adjacent cells. Eventually, depletion of intracellular calcium stores with 

thapsigargin (Tg) resulted in a reduction of cell survival as expected, but it was 

accompanied by an induction of Akt kinase, while also in this case Hif-1a levels 

remain almost stable. This paradoxical induction of Akt could be explained, in 

one hand by an effort of the cells to compensate the unavoidable Tg impact, and 

on the other hand, by  the documented dependence of Akt from the influx of Ca2

+ ions, that necessarily  takes place during the depletion of endoplasmic 

reticulum. 
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!/DEF:GA <BJ >!H8B[']/JF!HDBJ G! KAN:HDGKBJG 

!/D>DLGAG :HRFL/DHLH /H!JKBHD@LH @J<<:FLH 

F%3#.1#5/6 T9$% *%) E%-%H%10D#6 E%&%$)Q(%
<,µ*&) H-'",3,%(&) I:J. & >.2$:9,-, <µ;µ& =",3,%(&),

A2."68 & O&9,D"'/$"&68 ?&.#9"'/;µ", >21.:. 

;( 802F([,]:"%=2'( (+[,]M) ,:($0-01 =2,2  ,:(?0?0'<µ=2, .,%.'2(<A2( %7:(, 

:(" 02$(:1F0$,' #0 "N5-& :(#(#$& #$52  ,$µA#B,'%, ,#$'.K2 .,' 

8'(µ5>,2'.K2 :0%'(>K2. 6$52 :,%(7#, µ0-=$5 >%5#'µ(:('GI5.,2 ,2I%K:'2, 

0:'I5-',.& .7$$,%, :207µ(2, (C549) :%(.0'µ=2(" 2, ?'0%0"25I01 5 

."$$,%($(@'.A$5$, $(" %7:(" ,"$(7, .,IK) .,' 5 0:1?%,#G $(" #0 µ(%',.(7) 

?01.$0) 0:'81D#5). ;( +[,]M :,%("#'&F0' µ', ?',B(%'.G ?%&#5, 0"2(K2$,) $52 

."$$,%'.G 0:'81D#5 #0 >,µ5-=) #"<.02$%K#0'), ,.Aµ, .,' µ0$& ,:A 72 K%0), 

.,' ?%K2$,) ."$$,%($(@'.& #0 "N5-A$0%0). E 0:1?%,#5 ,"$G #"µBD201 µ0 

,2$1#$('>, ?0?(µ=2, ,:A 0:'I5-',.& .7$$,%, ?=%µ,$() .,', 0:':-=(2, 

0:'808,'K20$,' #$( :,%A2 #7#$5µ, ,:A $52 ,:A.%'#5 $D2 ?0'.$K2 0:'81D#5), 

Ckt .,' HIF-1a. 6"<.0.%'µ=2,, :,%,$5%01$,' #>0$'.& &µ0#5 020%<(:(15#5 $5) 

.'2&#5) Ckt .,' 0:,<D<G $(" µ0$,<%,B'.(7 :,%&<(2$, HIF-1a #0 >,µ5-=) 

#"<.02$%K#0'), 02K 5 ,7@5#5 $5) #"<.=2$%D#5) G/.,' 5 :,%,$0$,µ=25 

0:K,#5 01>,2  ,2$1#$%(B, ,:($0-=#µ,$,. !:':-=(2, ?',:'#$KI5.0 

#"##K%0"#5 $(" µ0$,<%,B'.(7 :,%&<(2$, NrF-2 #$(2  :"%G2,, o (:(1() 

,:($0-01 8,#'.A ?01.$5 &µ"2,) $(" ."$$&%(" =2,2$' $(" (@0'?D$'.(7 #$%0). C2 

.,' A-(' (' :,%&<(2$0) :(" 0@0$&#$5.,2 :,%("#'&F("2  :,%Aµ('( :%A$":( 

µ0$,8(-G), $( µ(2(:&$' PI3K/Akt 0µ:-=.0$,' µA2( #$52  ,:A.%'#5 $(" HIF-1a 

.,' A>' $(" ZrF-2. 9,%&--5-,, :%(.,$,%.$'.& :0'%&µ,$,, 01$0 

#"<.,--'=%<0',) $D2 0:'I5-',.K2 ."$$&%D2 µ0 B"#'(-(<'.(7) '2(8-&#$0), 01$0 

µ0$,B(%&) $(" I%0:$'.(7 "-'.(7, ,:A '2(8-&#$0) :%(0:D,#µ=2(") µ0 +[,]M, 

B,120$,' 2, #$5%1F("2 $, :,%,:&2D ,:($0-=#µ,$,. C@'(#5µ01D$(, $=-(), 012,' 

$( <0<(2A) A$' ( #"2?",#µA) $(@'.G) #"<.=2$%D#5) +[,]M µ0 $, – B,'2(µ02'.& 

,.12?"2, – #"2I0$'.& 2,2(#Dµ,$1?', PLGA-PEO, $, (:(1, >%5#'µ(:('(72$,' 

D) B(%01) B,%µ&.D2, ,7@5#0 :0%,'$=%D $52 $(@'.G ?%&#5 $(" %7:(". 

6"µ:0%,#µ,$'.&, A>' µA2(2 (' #"2IG.0) =.I0#5), ,--& .,' 5 ,--5-0:1?%,#5 

$(" +[,]M µ0 &--, µ'.%(- G 2,2(-#Dµ,$1?', G ,.Aµ, .,' µ0 ."$$,%'.& 

µ0$,8(-'.& :%(4A2$,, #"2$0-(72 #$5 ?',µA%BD#5 $5) ."$$,%'.G) ,:A.%'#5). 

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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EFFECTS OF BENZO[a]PYRENE ON SURVIVAL PATHWAYS OF 

HUMAN LUNG CELLS

Mavrofrydi Olga & Papazafiri Panagiota
Department of Animal & Human Physiology, National & Kapodistrian University of 

Athens

Benzo[a]pyrene (B[a]P) is a carcinogenic pollutant, ubiquitously present  in 

urban or industrial areas. In the present study, we used human lung epithelial 

cells (A549) in order to investigate the cytotoxic potential of this pollutant and 

elucidate the mechanism by which it affects the cell survival pathways. Our 

results revealed that B[a]P displays differential effects, promoting cell 

proliferation at low doses – even after relatively long incubation times, as 72 

hours – while expressing a cytotoxic profile at higher doses. These results are 

similar to previous findings in our lab on epidermoid carcinoma cell line A431 

and are further supported by the response of two survival markers, Akt  and 

HIF-1a. Indeed, low B[a]P doses induced an almost direct activation of Akt 

kinase and elevation of HIF-1a levels, while toxic doses had the opposite effects 

on both proteins. Furthermore, we observed nuclear accumulation of NrF-2 

transcription factor, a key regulator of cellular antioxidant defense. Even though 

all the examined proteins expressed a similar profile in response to B[a]P, 

HIF-1a response was the only one mediated by PI3K/Akt pathway. 

Interestingly, related outcomes were observed when B[a]P was used in a co-

culture model with lung fibroblasts as well as after incubation of epithelial cells 

with conditioned medium from fibroblasts. Eventually, it is of particular interest 

the finding that combined incubation with toxic B[a]P doses and the non-toxic 

biodegradable nanoparticles PLGA-PEO, caused further damage compared to 

the pollutant alone. In conclusion, it seems that besides the incubation 

conditions, the interaction of environmental pollutants, such as B[a]P, with other 

micro-/nano-particles or cellular metabolic products is a very important 

parameter for the integration of the final cellular response.
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!@<BG <B/BJ (EX SITU) ED:<AFAGA <LH !HEAKD@LH 4J<LH 

<AG !II:E:G: /BJ >FDG@BK:G<!;

F0&(296 P. (1), B#D$*%= J. (2) *%) PQ*.3 @. (3)
(1) <,µ*&) !"6,3,%(&), <µ;µ& =",3,%(&),  >.?.@., 54 124, @#''&3,.(61, 

vmenteli@gmail.com (2) A$%&'/;$", C-'/1µ&/"6;) =,/&."6;) 6&" H-/,%#J%$&4(&), 

<,µ*&) =,/&."6;), <µ;µ& =",3,%(&), >.?.@. 54 124, @#''&3,.(61 (3) <,µ*&) 

!"6,3,%(&), <µ;µ& =",3,%(&),  >.?.@., 54 124, @#''&3,.(61

E 9,<.A#µ', (GSPC) .,' 5 !"%D:,4.G 6$%,$5<'.G <', $5 *',$G%5#5 $D2 

R"$K2 (!PCS), A:D) .,' o :%A#B,$() ZAµ() $(" !--52'.(7 .%&$(") <', $5 

*',$G%5#5 $5) +'(:('.'-A$5$,) =>("2 I=#0' D) #$A>( $("), :=%,2 $5) 

0:'$A:',) (in situ), .,' $52  0.$A) $A:(" (ex situ) ?',$G%5#5 $D2 #5µ,2$'.K2, 

#:&2'D2 .,' ,:0'-(7µ02D2 0'?K2. 6$( :-,1#'( ,"$A ?'020%<GI5.0 =-0<>() $5) 

0.$A) $A:(" ?',$G%5#5) $D2 02?5µ'.K2 0'?K2  $5) >K%,). XA<D ,:("#1,) 

0:1#5µ(" .,$,-A<(" $D2 B"$K2 ,"$K2, >%5#'µ(:('GI5.,2  $, 02?5µ'.& 01?5 

.,' ":(01?5 (taxa) :(" :0%'-,µ8&2(2$,': (i) #$52 O?5<1, 92/43/!O/ 

(9,%,%$Gµ,$, II, TV, V), (ii) #$, +'8-1, !%"I%K2 *0?(µ=2D2 $D2 6:&2'D2 .,' 

C:0'-(7µ02D2  R"$K2 $5) !--&?,) (1995, 2009), (iii) #$(2 .,$&-(<( “The rare 

and endemic plants of Greece” $5) IUCN (1982), .,' (iv) #$5 8&#5 ?0?(µ=2D2 
QXHMT6. O 02',1() .,$&-(<() :(" :%(=."N0 :0%'-,µ8&20' $("-&>'#$(2 1.300 

taxa (( (2(µ,$(-(<'.A) =-0<>() 012,' ,.Aµ, #0 0@=-'@5). !-=<>I5.0 5 0.$A) 

$A:(" ?',$G%5#G $(") #0 (,) 8($,2'.(7) .G:("), ,:A $5 8&#5 ?0?(µ=2D2 $5) 

Botanic Garden Conservation International (BGCI) .,' (8) $%&:0F0) 

#:0%µ&$D2, ,:A $( *1.$"( European Native Seed Conservation Network 

(ENSCONET). ;, ,:($0-=#µ,$, =?0'@,2 A$' #"2(-'.& :0%1:(" 16,3% $D2 

02?5µ'.K2 B"$K2 ?',$5%(72$,' ,:(.-0'#$'.& #0 8($,2'.(7) .G:("), 7,2% 

,:(.-0'#$'.& #0 $%&:0F0) #:0%µ&$D2, 20,5% ?',$5%(72$,' $A#( #0 8($,2'.(7) 

.G:(") A#( .,' #0 $%&:0F0) #:0%µ&$D2, 02K 56% $D2 !--52'.K2 02?5µ'.K2 

B"$K2  ?02 ?',$5%(72$,' :("I02& ex situ. ;, ,:($0-=#µ,$, ":(?0'.27("2 A$' 

#0 0I2'.A 0:1:0?( ,:=>("µ0 ,%.0$& ,:A $52 .,$&.$5#5 $D2 #$A>D2 $5) GSPC.
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EX SITU CONSERVATION OF GREEK ENDEMIC PLANTS:

WHERE ARE WE?

Menteli V. (1), Krigas N. (2) and Vokou D. (3)
(1) Department of Ecology, School of Biology, A.U.TH., 54 124, Thessaloniki, 

vmenteli@gmail.com (2) Laboratory of Systematic Botany and Phytogeography, 
Department of Botany, School of Biology, A.U.TH., 54 124, Thessaloniki (3) 
Department of Ecology, School of Biology, A.U.TH., 54 124, Thessaloniki

The Global (GSPC) and European Strategies for Plant Conservation (EPCS) 

and the recently voted Greek Law for Biodiversity Conservation, apart from the 

in situ conservation, set the ex situ conservation of important, rare and 

threatened plants as one of their targets. In the absence of an official list of the 

endemic plants of Greece, we compiled a catalogue based on the endemic plants 

found in: (i) the Directive 92/43/EEC (Annexes II, IV, V), (ii) the Red Data 

Books of Rare and Threatened Plants of Greece (1995, 2009), (iii) the list of the 

‘The rare and threatened endemic species of Greece’ compiled by the IUCN 

(International Union for the Conservation of Nature) Threatened Plants 

Committee Secretariat, and (iv) the database Chloris of the ‘Endemic, rare and 

threatened plants of the Greek flora’. The final unified catalogue includes at 

least 1.300 endemic taxa (checking of nomenclature in progress). For each 

taxon, we examined its ex situ conservation in (a) botanic gardens according to 

the PlantSearch of the Botanic Garden Conservation International (BGCI) and 

(b) seed banks according to the European Native Seed Conservation Network 

(ENSCONET). The results showed shown that 16.3% of the endemic taxa of 

this catalogue are included exclusively in living collections of botanic gardens, 

7.2% are found exclusively  in seed banks, 20.5% occur in both botanic gardens 

and seed banks, whereas ca. 56% of the Greek endemics have no ex situ 

conservation at all. These results indicate that at a national level we stand far 

from implementing the targets of the Global Strategy for Plant Conservation 

(GSPC).
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:/BKBHLGA @:D >DB4JGD@A K!I!<A <BJ K!<:4BF!: 

C:HRDHAG XANQ

C0Q#$).= F0#µ092*%=, ,92&6 P.5#O.3, *%) >(<46= S#)9D$$.=
A$%&'/;$", =",3,%"6;) S1µ#(&), ?&.#9"'/;µ", LJ&..(.J., L&/$"6; C+,3;

O XanQ 012,' 02A) 0'?'.A), "N5-G) #"<<=20',) #"µµ0$,B(%=,) @,2I125):E+ $5) 

Escherichia coli /-12 :(" ,2G.0' #$52  ('.(<=20', $D2 L0$,B(%=D2 

Z(".-0($'?'.K2 8&#0D2–C#.(%8'.(7 (NAT/NCS2 family). ;( 0%<,#$G%'A µ,) 
=>0' ,2,:$7@0' =2, :0'%,µ,$'.A #7#$5µ, µ0-=$5) $(" µ0$,B(%=, XanQ, µ0 

8&#5 $52 0B,%µ(<G #"#$5µ,$'.G) µ0$,--,@'<=20#5) ."#$042'.G) #&%D#5) 
(Cys-scanning mutagenesis). 9,%& $5 #5µ,2$'.G :%A(?(, (' #>=#0') ?(µG)-

-0'$("%<1,) $(" XanQ ?02 =>("2 0@0$,#I01 µ0 ,2,-"$'.=) 8'(B"#'.=) G ?(µ'.=) 

µ0IA?("), 02K 02$0-K) :%A#B,$,, ?5µ(#'07I5.0 5 :%K$5 .%"#$,--'.G ?(µG 
02A) (µ(-A<(", $(" µ0$,B(%=, ("%,.1-5) UraA (Lu et al., Nature, in press), ( 

(:(1() =>0' #>0$'.& µ'.%G #"<<=20', µ0 $(2 XanQ (20% $,"$A$5$,). 6$52 
:,%(7#, 0%<,#1,, :,%("#'&F("µ0 =2, :%D$A.(--( ":0%=.B%,#5) .,' 

,:(µA2D#5) $(" XanQ-His10 #0 µ0<&-5 .-1µ,., .,' =2,2  ,%>'.A 

>,%,.$5%'#µA $(" µ0 8'(B"#'.=) µ0IA?("). O ,:(µ(2Dµ=2() XanQ =>0' ?(µG 
,-=-'.,) .,$& 41% :0%1:(", A:D) B,120$,' µ0 B,#µ,$(#.(:1, .".-'.(7 

?'>%D4#µ(7. L0 ,2&-"#5 BI(%'#µ(µ0$%1,) $%":$(B,2K2 ,:(?0'.270$,' A$' 5 
,:(µ(2Dµ=25 :%D$0P25 ,2,<2D%1F0' .,' ,2$,:%(.%120$,' 0'?'.& #$( B"#'.A 

$5) ":A#$%Dµ, (@,2I125). ;, :0'%&µ,$, ,"$& =<'2,2 #0 B"#'.(7 $7:(" XanQ 

(:(" :0%'=>0' =2, µA2( .,$&-(':( Trp) .,' #0 =2, 020%<A µ0$&--,<µ, 0-07I0%( 
$%":$(B,2K2 (W73F) :(" >%5#'µ(:('GI5.0 D) ,%25$'.A) µ&%$"%,). ;, ?7( 

?01<µ,$, .,I,%G) XanQ (1 µL, #0 ?'&-"µ, 50 mM NaPi pH 7.5, 0.008% 
?D?0."-(µ,-$(#'?1(") ,2,-7I5.,2 BI(%'#µ(µ0$%'.&, µ0 ?'=<0%#5 #$, 295 

nm. 3', $5 B"#'.(7 $7:(" XanQ ,2'>207I5.0 0'?'.A #Gµ, BI(%'#µ(7 µ0 

µ=<'#$( #$, 334 nm, ":(?0'.27(2$,) A$' 5 Trp-73 8%1#.0$,' #0 #>0$'.& 
"?%AB(8( µ'.%(:0%'8&--(2. ;( #Gµ, BI(%'#µ(7 $5) $%":$(B&25) µ:(%01 2, 

,:(#80#I01 ,:A 'D?'(7>( .&-'( (KI) .,' ,.%"-,µ1?'(, µ0 #$,I0%=) Stern-
Volmer (KSV) 0.8932 .,' 2.1783, (' (:(10) ,"@&2(2$,' #0 1.2851 .,' 2.7946, 

,2$1#$('>,, :,%("#1, @,2I125), 02K ?02  0:5%0&F(2$,' ,:A $( µ5 

,2,<2D%'FAµ02( ,2&-(<( 7-µ0I"-(@,2I125. ;, ,:($0-=#µ,$, 012,' #"µ8,$& µ0 
$52 0%µ5201, A$' 5 0<<02G) Trp-73 (;L2) 8%1#.0$,' #0 #>0$'.& "?%AB(8( 

µ'.%(:0%'8&--(2 #$52 0-07I0%5 ":(#$%Kµ,$() :0%µ0&#5 .,' 5 ?=#µ0"#5 
":(#$%Kµ,$() :%(.,-01 µ', ,--,<G ?',µA%BD#5) :(" (?5<01 #0 µ0$,$A:'#5 

$5) Trp-73 #0 :0%'##A$0%( "?%AB'-( µ'.%(:0%'8&--(2.

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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PURIFICATION AND BIOPHYSICAL STUDY OF XANTHINE 

PERMEASE XANQ

George Mermelekas, Eleni Vourvou, and Stathis Frillingos
Laboratory of Biological Chemistry, University of Ioannina Medical School

We have recently cloned and functionally characterized XanQ, a specific, high-

affinity xanthine:E+ symporter from Escherichia coli /-12, a member of the 

nucleobase-ascorbate transporter (NAT/NCS2) family. With introduction of 
appropriate epitope tags at the C terminus and application of the Cys-scanning 

mutagenesis technology, a model bacterial system was developed for the study 
of structure-function relationships of the NAT transporters, based on XanQ. 

Despite considerable progress, today, there are limited efforts to elucidate 

structure-function relationships by structural analysis of any member of this 
family, while a high-resolution structural model has only recently  become 

available, with the crystallographic analysis of the uracil transporter UraA (Lu 
et al., Nature, in press). In this communication, we show development of a 

protocol for overexpression and large-scale purification of XanQ-His10 and a 

first structural characterization of XanQ with biophysical methods. Using 
circular dichroism spectroscopy  we find that purified XanQ is 41% alpha-

helical, which conforms roughly to the alpha-helical content of the UraA 
homolog deduced from the crystal structure. In parallel, with tryptophan 

fluorescence spectroscopy, we have shown that the purified protein is 

conformationally  active, as it recognizes specifically and responds to substrate 
(xanthine). More specifically, we have purified both wild-type XanQ (which is a 

natural single-Trp protein) and a functional Trp-less mutant of XanQ as a 
control (W73F) and subjected both molecules (1 µL, in 50 mM  NaPi pH 7.5, 

0.008% dodecyl maltoside) to fluorescence spectroscopy with excitation at 295 

nm. Specific Trp  emission signal was detected for wild-type XanQ with a peak 
at 334 nm, indicating a relatively  hydrophobic environment for Trp-73. 

Potassium iodide (KI) and acrylamide quench the Trp signal with a Stern-
Volmer constant of 0.8932 and 2.1783, respectively, while the presence of 

xanthine (0.2 mM) enhances quenching significantly, increasing the Stern-

Volmer constants to 1.2851 and 2.7946, respectively. The analog 7-
methylxanthine (0.2 mM) which is not recognized as a ligand by wild-type 

XanQ has no effect on quenching. The results indicate that Trp-73 (TM2) is at  a 
rather hydrophobic site of the unloaded permease but  shifts to a less 

hydrophobic environment in the presence of substrate.
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!/DEF:GA <AG :@<DHB>BID:G >:GAG :GJFK:<BJ 

<AI!4LHBJ G<A KHAKA :H:MHLFDGAG RAIJ@LH KJLH @:D 
G<AH BG<!B/BDAGA <LH !K>FJLH <BJG

F6&< @. 1*, F-.3$).5*.3 ; 1*, S#%$*.-.59.3 ;.S.1, B'A(.µ6(A8-.39.= J2, 
>(%µ%(<*6= ;.3, B.3A.39<*.= >.1 *%) G.N. F%#$%#D(6=1

1A$%&'/;$", P3#6/$,µ&%.1/"6;) =",3,%(&), <,µ*&) =",3,%(&) O-//7$,- & =",4-'"6;), 
<µ;µ& =",3,%(&) ?&.#9"'/1µ(,- >21.:., ?&.#9"'/1µ"89,3"), 15784 >2;.&. 2F,.7D& 
IJ"6:. ?$,/B9J., O*./$, ?#"$&µ&/"6;) S#"$,-$%"6;), LL=A>>, CJ$&.,B A4#'(,- 4, 

11527 >2;.&.  3A$%. =",3,%(&)-=",+1µ#(&), <µ;µ& N,'13#-/"6;), C+,3; A9"'/1µ:. 
Q%#(&), AO?>, ?&9&D"&µ&./,9,B3,- 123, 11527 >2;.&. *L'8/"µ1 '-µµ#/,+;

9%A#B,$0) µ0-=$0) $5) 0%0"25$'.G) µ,) (µ&?,) #0 µ") =>("2 ?01@0' ,:K-0', 

µ2Gµ5) (>D%'.G) .,' ,2,<2K%'#5)), ?',$,%,>=) (#$0(:(15#5), '#$(-(<'.=) 

,--('K#0'), 0:,<D<G #$%0), .,IK) .,' ,--,<G #$52 =.B%,#5 :%D$042K2 $(" 
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>%K#5 alizarin red-alcian blue. *'0@G>I5#,2  ?7( :0'%&µ,$, NOR, #$') 6 .,' 
#$') 10 08?(µ&?0) .,I5µ0%'2G) ,.$'2(8A-5#5) #"µ:0%'-,µ8,2(µ=2D2 $D2 
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EFFECTS OF WIRELESS DECT BASE RADIATION ON <A! 

RECOGNITION MEMORY OF ADULT FEMALE MICE AND ON THE 

EMBRYOGENESIS OF THEIR NEWBORNS

Mina D.1*, Bougioukou A. 1*, Fragopoulou A.F. 1, Kostomitsopoulos N. 2, Stamatakis 
A. 3, Koussoulakos S. 1 and L.H. Margaritis1 

1Electromagnetic Biology Lab, Department of Cell Biology and Biophysics, Faculty of 
Biology, University of Athens, Panepistimiopolis, 15784 Athens.  2Laboratory Animal 

Facilities, Centre of Experimental Surgery, Biomedical Research Foundation, Academy 
of Athens, 4 Soranou Ephessiou, 11527 Athens.  3Biology – Biochemistry Lab, Faculty 

of Nursing, School of Health Sciences, University of Athens, Papadiamantopoulou 123, 
11527 Athens

*Equal contribution

Recent lab animal studies of our Electromagnetic Biology group in Athens 

University  have shown memory deficits (in spatial and recognition memory), 

ossification disorders, histological lesions, stress induction and brain proteome 

expression changes following exposure of mice to either wireless DECT base or 

to mobile phone radiation. In this study, expanding our previous results, we 

investigated whether wireless DECT base radiation at an electric field intensity 

of 2.7 V/m for 12 hrs/day may be capable to provoke malfunction in the 

recognition memory of adult C57BL/6 female mice and any  ossification 

disorders on their fetuses. In order to achieve our first  goal, we applied the 

Novel Object Recognition (NOR) task in two equally  divided groups of 12 

animals (exposed and sham exposed). For fulfilling the second part of our work, 

we applied the alizarin red-alcian blue staining in 44 fetuses (31 sham exposed 

and 13 exposed during gestation) in order to reveal by  cytochemistry any 

possible alterations on their skeletal system. We performed two NOR 

experiments on day 45 and day  75 with parallel radiation throughout the task. 

The exposed group performed equally well with the sham-exposed group as 

revealed by the Recognition and Preference Indices scores, showing that these 

specific exposure conditions do not  provoke any negative effect on mice’ 

recognition memory. Such a result could be explained by the neuroprotective 

action of estrogens in female mice’ memory. In the skeletal system of fetuses 

low grade alterations have been observed in the ribs of the 23% of the exposed 

animals, which need further investigation. Histological analysis is in process 

concerning the brain tissues of the adult mice and the craniums of their fetuses.
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?&.#9"'/;µ",, 54124, @#''&3,.(61
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EFFECTS OF STARVATION AND HIBERNATION ON FIVE 

BIOMARKERS OF GENERAL AND SPECIFIC STRESS USING THE 

LAND SNAIL EOBANIA VERMICULATA

Moschovaki-Filippidou Foteini, Itziou Aikaterini, Dimitriadis Vasileios
Department of Genetics, Development and Molecular Biology, School of Biology, 

Aristotle University, 54124 Thessaloniki

In the present study, the differentiations in the values of five pollution 

biomarkers were evaluated, when snails Eobania vermiculata were placed 

under hibernation or starvation conditions. The biomarkers applied were the 

lysosomal membrane stability in digestive cells (LMS) and neutral red retention 

assay in haemocytes (NRR), the acetylcholinesterase activity  (AChE), the 

metallothionein contents (MTs) and the cAMP contents (cAMP). Land snails 

were collected on April 2010. The experimental animals were maintained for 12 

days in order to be acclimatized to laboratory conditions and then divided into 

three treatment groups (hibernation, starvation and control group). After 21 days 

the digestive gland and the haemolymph of the snails were collected. The 

results showed statistically significant lower LMS and NRR times in the 

animals which had undergone hibernation or starvation compared to control 

animals. Furthermore, the results indicated statistically significant increase of 

AChE activity  only  in the hibernating snails compared to the control ones. The 

MTs contents were increased in the starved snails in comparison to controls, 

while, the cAMP contents did not show statistically significant differences 

among the experimental groups. The present study supports that possible 

hibernation or starvation conditions during the snail sampling period should be 

considered in terrestrial biomonitoring assays. This is deemed necessary due to 

the fact that the previously mentioned conditions may  seriously affect the values 

of the examined pollution biomarkers.
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A 4JIBM!LMF:4D: <BJ !HEAKD@BJ !DEBJG Savigniorrhipis 

acoreensis (Arachnida, Linyphiidae) G<B :FND/!I:MBG <LH 

:8BFLH

F.3#D*6= A1., G<µ-#6 E.-N1., L#)<&(6= B.2,4, Rego C.2, Crespo L.2, Pereira F.3, 
Borges P.A.V.2, E%#µ%*296= ;.1

1<,µ*&) !"6,3,%(&) 6&" <&0".,µ"6;), <µ;µ& =",3,%(&), ?&.#9"'/;µ", >21.:., 
?&.#9"'/1µ",B9,31, L3('"&, 15784, >2;.&.

2CITA-A (Azorean Biodiversity Group), Dep. de Ciências Agrárias, Universidade dos 
Açores. Terra-Chã, 9700-851 Angra do Heroísmo, Terceira, Açores, Portugal. 

3GESPEA - Grupo de Estudo do Património Espeleológico dos Açores. Ed. Matos 
Souto, Piedade, 9930 Lajes do Pico, Pico, Açores, Portugal.

4Biodiversity Research Group, Oxford University, Centre for the Environment
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PHYLOGEOGRAPHY OF THE ENDEMIC SPECIES Savigniorrhipis 

acoreensis (Arachnida, Linyphiidae) IN THE AZOREAN ARCHIPELAGO 

Mourikis A.1, Lampri P.-N.1, Triantis C.2,4, Rego C.2, Crespo L.2, Pereira F.3, Borges 
P.A.V.2, Parmakelis A.1

1Dept. of Ecology and Systematics, Faculty of Biology, University of Athens, 
Panepistimioupoli Ilisia, GR-15784, Athens, Greece.

2CITA-A (Azorean Biodiversity Group), Dep. de Ciências Agrárias, Universidade dos 
Açores. Terra-Chã, 9700-851 Angra do Heroísmo, Terceira, Açores, Portugal.

3GESPEA - Grupo de Estudo do Património Espeleológico dos Açores. Ed. Matos 
Souto, Piedade, 9930 Lajes do Pico, Pico, Açores, Portugal.

4Biodiversity Research Group, Oxford University, Centre for the Environment

Oceanic islands with well-documented geological history provide an excellent 

framework for the investigation of endemic species evolutionary history. The 

Azorean archipelago is of volcanic origin and its nine islands range in age from 

0.3 to 8mya. Santa Maria being the oldest with an age of 8my and S. Miguel, 

the largest, exhibiting a complex geomorphology  with its current shape attained 

during the last 0.05mya. 

This group of islands comprises a great number of flora and fauna species. 

However, only a few groups have been approached in terms of their 

evolutionary  history. Especially, the Azorean spider fauna comprises 22 

endemic species and besides their distribution and some ecological attributes, 

no other information is available. This study is a first  attempt to investigate the 

evolutionary  processes shaping the distribution and evolutionary history  of the 

Azorean endemic spider Savigniorrhipis acoreensis.

The phylogeographical study was performed using three mitochondrial 

molecular markers. Nucleotide sequences from samples gathered from 7 islands 

were used for phylogenetic analysis. The phylogeographical pattern was 

contrasted, in terms of its congruence, to the Azorean paleogeography and 

previous phylogeographic studies concerning other invertebrate species 

distributed in these islands.
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1964-2007
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,:($":DI01 5 #72I0#5 $D2  0'?K2  $5) ,-'0"$'.G) :,%,<D<G) $(" <%'-<%' ,2& 

":(-:0%'(>G .,' 2, ,2,#"#$,I01 5 ,-'0"$'.G :,%,<D<G #0 .&I0 ":(-:0%'(>G 

<', $52 :0%1(?( 1964-1989, .,$& $52 (:(1, ?02 ":&%>("2 $, ,2$1#$('>, 

?0?(µ=2,. ;, ,:($0-=#µ,$, =?0'@,2 A$' #$(2 9,<,##5$'.A .A-:( 5 ,-'0"$'.G 

:,%,<D<G ,:A $, <%'-<%' ,2$':%(#D:070' :0%1:(" $( 70,6% $5) #"2(-'.G) 

,-'0"$'.G) :,%,<D<G) <', ,"$G2 $52  :0%'(>G, <0<(2A) :(" (B01-0$,' #$52 

.,I(-'.G ,:,<A%0"#5 $5) ,-'01,) µ0 µ5>,2A$%,$, µ=#, #$(2  .A-:(. E 
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SPATIO-TEMPORAL RECONSTRUCTION OF THE PURSE SEINE 

FISHERIES LANDINGS IN GREEK WATERS DURING 1964-2007

Dimitrios K. Moutopoulos1,2 and Konstantinos I. Stergiou2

1 Technological Educational Institute of Mesolonghi, Department of Aquaculture and 

Fisheries Management, 30200, Mesolonghi
2 Aristotle University of Thessaloniki, Department of Zoology, School of Biology, 

Laboratory of Ichthyology, P.O. Box 134, 541 24, Thessaloniki

In this study we present  the unpublished data of the purse-seine fisheries 

landings per species and fishing subarea over 1990-2007 provided by the 

Hellenic Statistical Authority. The aim was to describe the species composition 

of the purse seine fisheries landings per fishing subarea during 1990-2007 and 

to reconstruct the gear-aggregated landings per fishing sub-area during 

1964-1989. The results showed that purse seine fisheries landings in 

Pagassitikos gulf represented more than 70.6% of the total landings in that area, 

a fact attributed to the all-year banning of trawl fishery. Species composition per 

fishing subarea showed that 12 species represented from 43.7% to 93.3% of the 

purse seine landings in the different fishing subareas. Multivariate analysis on 

the species composition for the 16 subareas during 1990-2007 showed three 

groups of subareas: (a) North Aegean, (b) South Aegean, and (c) Ionian-Central 

Aegean. The reconstructed fisheries landings during 1964-2007 showed that in 

most fishing subareas the landings were either significantly increased over time 

or depicted no trend at  all. The results also indicated that although purse seine 

landings are multi-species, species composition per subarea was dominated by 

few target species. In addition, the increasing trend of the purse seine landings 

with time over 1964-2007 might be attributed to the recent modernization of 

this fishery after the entrance of Greece in European Union.

Key-words-I$Z&#. )%&#*#X: Historical reconstruction, fisheries landings, purse 

seine fishery, Greek waters
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ED!F!JHAGA /DR:HAG GJGN!<DGAG <BJ /BIJKBF4DGKBJ 

G1733A <BJ MBHDEDBJ AR K! <AH !@EAILGA G<!4:HD:D:G 

HBGBJ G<BH !IIAHD@B /IARJGKB

F-%*%9$)<&&6 ;1, ;$)%&&)(8-.39.= B1, F%$$D&%= ;2, E%-%µ0&(H098-.39.= >2, 
G<µ&6A.3 B1

1 <,X*&) R#.#/"6;) & =",/#+.,3,%(&), <X;X& =",3,%(&), ?&.#9"'/;X", >21.:.,
2O&$D",3,%"6; O3"."6;,  Y.7'#", O&$D",+#"$,-$%"68 O*./$,, >2;.&, A337D&

;( <(21?'( AR .D?'.(:('01 <', $(2 ":(?(>=, $D2  ,2?%(<A2D2, =2,2 

µ0$,<%,B'.A :,%&<(2$, :(" %"Iµ1F0' $') ?%&#0') $D2 ,2?%(<A2D2 #$(") 

'#$(7) - #$A>("). O :(-"µ(%B'#µA) G1733A #$( 0@K2'( 1 $(" <(2'?1(" =>0' 

#"2?0I01 µ0 ,2?%(<(2(-0@,%$Kµ020) 2A#("), 02K ,%.0$=) =%0"20) 

":(#$5%1F("2 #"#>=$'#5 $D2 ,2?%(<A2D2 µ0 .12?"2( 0µB&2'#5) #$0B,2',1,) 

2A#(". 6$52 :,%(7#, µ0-=$5 ?'0%0"2&$,' 5 :'I,2G #"#>=$'#5 $(" 

:(-"µ(%B'#µ(7 G1733A $(" <(2'?1(" AR µ0 $52 0.?G-D#5 #$0B,2',1,) 2A#(" 

(CAD) #$(2  !--52'.A :-5I"#µA. 3', $5 µ0-=$5 >%5#'µ(:('GI5.,2 184 

,#I0201) µ0 #$0B,2',1, 2A#( 0:'808,'Dµ=25 µ0 #$0B,2'(<%,B1, .,' 145 "<'G 

&$(µ, $(" <02'.(7 :-5I"#µ(7. E  <(2($7:5#5 $D2 ,$AµD2  =<'20 µ0 $5 µ=I(?( 

PCR-RFLP. O' #">2A$5$0) $D2  <(2($7:D2 GG, GA .,' CC :(" 

:,%,$5%GI5.,2 G$,2 0.80, 0.07 .,' 0.13 ,2$1#$('>,, <', $52 (µ&?, $D2 

,#I02K2, .,' 0.76, 0.14, 0.10 ,2$1#$('>,, <', $52 (µ&?, 0-=<>(". O' 

#">2A$5$0) $D2 ,--5-(µA%BD2 G .,' C,  G$,2 0.84 .,' 0.16 <', $(") ,#I0201) 

.,' 0.83 .,' 0.17 <', $52 (µ&?, 0-=<>(" $D2 "<'K2 ,$AµD2 ,2$'#$(1>D). E 

#$,$'#$'.G ,2&-"#5 $D2 ,:($0-0#µ&$D2 =?0'@0 A$' ?02 ":&%>("2 #$,$'#$'.& 

#5µ,2$'.=) ?',B(%=) µ0$,@7 $D2 <(2($":'.K2 #">2($G$D2 .,' $D2 

#">2($G$D2 $D2 ,--5-(µA%BD2  ,2&µ0#, #$(") ,#I0201) .,' #$, "<'G &$(µ,. 

;, ,:($0-=#µ,$, $5) :,%(7#,) 0%<,#1,) ":(#$5%1F("2 A$' ( :(-"µ(%B'#µA) 

G1733A $(" <(2'?1(" AR ?02 µ:(%01 2, I0D%5I01 0:'8,%"2$'.A) :%(?',I0#'.A) 

:,%&<(2$,) <', $52 0.?G-D#5 #$0B,2',1,) 2A#(" #$(2 0--52'.A :-5I"#µA.

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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STUDY FOR ASSOCIATION BETWEEN THE G1733A 

POLYMORPHISM OF THE AR GENE AND THE RISK OF 

PREMATURE CORONARY ARTERY DISEASE IN THE GREEK 

POPULATION

Bakalgianni A1, Agiannitopoulos K1, Manginas A2, Papamentzelopoulos S2, 
Lamnissou K1

1Dept of Genetics & Biotechnology, Faculty of Biology, University of Athens, Greece, 
21st Cardiology Dept, Onassis Cardiac Surgery Center, Athens, Greece

The AR gene encodes the androgen receptor, a transcriptional factor which 

mediates androgen actions in target tissues. The G1733A polymorphism in exon 

1 of the AR gene has been associated with androgen dependent diseases while 

several reports support the association of androgens with the risk of developing 

coronary  artery disease.The present study investigates the possible association 

between the G1733A polymorphism and the risk of coronary  artery disease 

(CAD) in the Greek population. The genetic distribution of the polymorphism 

was investigated in two groups. The first group contains 184 CAD patients, 

documented by coronary angiography, while the second one contains 145 

controls. All patients and controls were genotyped by the PCR-RFLP 

method.The observed frequencies of GG, GA, AA genotypes were 0.80, 0.07 

and 0.13, respectively, for the patient group and 0.76, 0.14, 0.10, respectively, 

for the control group. Frequencies of the G and the A allele were 0.84 and 0.16, 

respectively, for the patient group and 0.83 and 0.17, respectively, for the 

control group. Statistical analysis indicated no significant differences in 

genotype or in allele frequencies between the patient and the control group. 

These results suggest that there is no association between the G1733A 

polymorphism of the AR gene and the risk of premature coronary artery disease 

in the Greek population.
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K!I!<!G :IIAI!/DEF:G!LH GPCRs, G-/FL<!PHLH @:D 
KBFDLH !@<!I!G<LH

F-%9(.5µ%= S.;., M0./'#.-.59.3 F.B. *%) N%µ8/#%*%= >.?.
<,µ*&) =",3,%(&) O-//7$,- 6&" =",4-'"6;), <µ;µ& =",3,%(&), ?&.#9"'/;µ", >21.:., 

>2;.& 157 01

O' #"F0"<µ=2(' µ0 G-:%D$0P20) ":(?(>01) (GPCRs) 012,' µ', ,:A $') 

µ0<,-7$0%0) .,' :-=(2 :('.'-Aµ(%B0) ('.(<=20'0) µ0µ8%,2'.K2 ":(?(>=D2 

#$(") 0".,%"D$'.(7) (%<,2'#µ(7).  O' :0%'##A$0%0) -0'$("%<10) $(") 

0:'$0-(72$,' µ=#D 0$0%($%'µ0%K2 G-:%D$042K2, :(" -0'$("%<(72 D) 

«µ(%',.(1 ?',.A:$0)» <', $5 µ0$,<D<G #5µ&$D2  ,:A $(2 0@D."$$&%'( >K%( 

#$( 0#D$0%'.A $(" ."$$&%(".  O' G-:%D$0P20) ,:($0-(72$,' ,:A $') 

":(µ(2&?0) ,, 8 .,' < .,' $,@'2(µ(72$,' #0 $=##0%') ('.(<=20'0), µ0 8&#5 $52 

(µ(-(<1, $5) G, ":(µ(2&?,) $(") (G,s, G,i/o, G,q/11 .,' G,12/13).  L0$& $52 

020%<(:(15#G $(") ,--5-0:'?%(72 µ0 ?'&B(%, µA%', 0.$0-0#$=) (effectors) .,' 

:%(.,-(72 ,--,<=) #$') #"<.02$%K#0') 02?(."$$,%'.K2 µ(%',.K2 #5µ&$D2, 

(?5<K2$,) #0 ?'&B(%0) ."$$,%'.=) ,:(.%1#0').  /%"#$,--(<%,B'.& ?0?(µ=2, 

0:'808,'K2("2 $52  ,:(?0.$& .('2G $(:(-(<1, $D2 GPCRs .,' ?12("2 #$('>01, 

<', $') ,--5-0:'?%&#0') ,2&µ0#, #0 ?'&B(%(") 0.$0-0#$=) .,' G-:%D$0P20), 

D#$A#( ( $%A:() ,--5-0:1?%,#5) $D2 $0-0"$,1D2  µ0 $(") ":(?(>01) ?02 =>0' 

?',-0".,2I01.  E :,%(7#, 0%<,#1, ,#>(-01$,' µ0 $') ,--5-0:'?%&#0') ,2&µ0#, 

#$(") GPCRs, $') G-:%D$0P20) .,' $(") 0.$0-0#$=) .,' $( :K) #>0$1F(2$,' µ0 

$5 #$0%0(?'&$,@5 $D2  G, ":(µ(2&?D2 #$52 020%<G .,' $52 ,2020%<G ?(µG 

$(").  O' µ0-=$0) :%,<µ,$(:('GI5.,2 µ0 8&#5 $, #$('>01, ,:A -"µ=20) 

.%"#$,--(<%,B'.=) ?(µ=) G-:%D$042K2  .,' #"µ:-A.D2 ,2&µ0#, #0 G-

:%D$0P20) .,' 0.$0-0#$=), .,IK) .,' ,:A ?(.'µ=) µ0$,--,@'<=20#5) .,' 

:%($":(:(15#5).  O' ?'&B(%(' 0.$0-0#$=) ,--5-0:'?%(72 µ0 #"<.0.%'µ=20) 

0:'B&20'0) $5) G, :(" µ:(%(72 2, I0D%5I(72 D) .('2G «:0%'(>G :%A#?0#5) 

0.$0-0#$K2», .,IK) .,' µ0 &--0) ?',.%'$=) :0%'(>=), .&:('0) ,:A $') (:(10) 

=>("2 #"#>0$'#$01 µ0 $') ,--5-0:'?%&#0') µ0 GPCRs.  67<.%'#5 ,"$K2 $D2 

:0%'(>K2 µ=#D ":0%I=#0D2 ?(µK2 .,' #$('>1#0D2 ,--5-(">'K2 ?01>20' 

#$0%0(?',$,@'.=) ?',B(%=) ,2&µ0#, #$52 020%<G .,' $52 ,2020%<G ?(µG .,IK) 

.,' ,2&µ0#, #$') ?'&B(%0) ('.(<=20'0) $D2 G, :%D$042K2.

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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STUDIES OF INTERACTIONS BETWEEN GPCRs, G-PROTEINS AND 

EFFECTORS

Baltoumas F.A., Theodoropoulou M.K. and Hamodrakas S.J.
Department of Cell Biology and Biophysics, Faculty of Biology, University of Athens, 

Athens 157 01

G-Protein Coupled Receptors (GPCRs) are one of the largest and most  diverse 

families of membrane receptors in eukaryotes.  Most GPCR functions are 

conducted via heterotrimeric G-proteins that act as “molecular switches” for 

signal transduction from the extracellular space inside the cell.  Heterotrimeric 

G-proteins are composed of ,, 8 and < subunits and are grouped into four 

families based on the sequence homology of the G, subunit (G,s, G,i/o, G,q/11 

.,' G,12/13).  Upon activation, they interact with various effectors and induce 

changes in the concentrations of intracellular messages, leading to various cell 

responses.  Crystallographic data confirm the widely  accepted common 

topology  of GPCRs and provide information regarding the interactions between 

effectors and G-proteins, however still little is known about the receptor – G-

proteins interaction complex.  This work focuses on the interactions between 

GPCRs, G-proteins and effectors and their relation to the G, subunit’s active 

and inactive state structure.  All studies were based on information provided by 

the crystal structures of G-proteins and complexes between G-proteins and 

effectors, as well as several mutagenic and modeling studies.  Various effectors 

appear to interact with certain surfaces of G, that can be considered as a 

common “effector binding site”, as well as other distinct sites, some of which 

have also been implicated in GPCR – G-protein interactions.  Comparison of 

these sites through structure superimpositions and sequence alignments shows 

conformational shifts between the active and inactive states of G, and between 

the various G, protein families.
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G/:HD: @:D :/!DIBJK!H: 4J<: <AG !II:E:G: ED!F!JHAGA 

@:<AMBFDLH !C:/ILGAG, @DHEJHBJ !C:4:HDGAG @:D 
HBKD@BJ @:R!G<L<BG /FBG<:GD:G <BJG

F-<&(6 ;. (1), B#D$*%= J. (2), PQ*.3 @. (1)

(1) <,µ*&) !"6,3,%(&), <µ;µ& =",3,%(&), >$"'/,/*3#", ?&.#9"'/;µ", @#''&3,.(61), 
@#''&3,.(61 54124, ampant@bio.auth.gr, antompan@gmail.gr (2) A$%&'/;$", 
C-'/1µ&/"6;) =,/&."6;) & H-/,%#J%$&4(&), <µ;µ& =",3,%(&), >$"'/,/*3#", 

?&.#9"'/;µ", @#''&3,.(61), @#''&3,.(61 54124

6$52 :,%(7#, 0%<,#1, ?5µ'("%<GI5.0 02',1() .,$&-(<() $("-&>'#$(2 467 

B"$'.K2 taxa (01?5 .,' ":(01?5, (2(µ,$(-(<'.A) =-0<>() #0 0@=-'@5) :(" 

:0%'-,µ8&2(2$,' #$, 0:1#5µ, +'8-1, !%"I%K2 *0?(µ=2D2 $D2 6:&2'D2 .,' 

C:0'-(7µ02D2  R"$K2  $5) !--&?,) (1995, 2009). L0 8&#5 $5 <0D<%,B'.G $(") 

0@&:-D#5, $, B"$& ,"$& ?',.%1I5.,2 #0 (,) !--52'.& 02?5µ'.& B"$& (72%) 

.,' (8) B"$& :(" 0@,:-K2(2$,' .,' 0.$A) $D2 #"2A%D2  $5) !--&?,) (28%). E 

:%K$5 .,$5<(%1, ?',.%120$,' #0 :=2$0 ":(.,$5<(%10) .,' :0%'-,µ8&20' 

#$02A$(:, 02?5µ'.&, 02?5µ'.& µ',) G :0%'##($=%D2, <0'$(2'.K2 G #>0$'.& 

,:(µ,.%"#µ=2D2, B"$(<0D<%,B'.K2 :0%'(>K2 $5) !--&?,). E ?07$0%5 

?',.%120$,' .,' ,"$G #0 :=2$0 ":(.,$5<(%10) .,' :0%'-,µ8&20' taxa :(" 

,:,2$(72 .,' #0 $µGµ,$, $5) ;("%.1,), $5) +,-.,2'.G) >0%#(2G#(" G $5) 

L0#(<01(", G 0µB,21F("2 0"%7$0%( :%A$":( 0@&:-D#5). L0 8&#5 $( 2(µ'.A 

.,I0#$K) :%(#$,#1,) $(") :%(=."N0 A$' 12,9% $D2 B"$K2 :%(#$,$07(2$,' 

,:A $5 #7µ8,#5 $5) +=%25), 3,9% ,:A $5 CITES, 37,8% ,:A $( 9.*. 67/81, 

02K 65% :0%'-,µ8&2(2$,' #$, 9,%,%$Gµ,$, II G V $(" *'.$7(" RW6E 

(Natura) 2000 (!B,%µ(<G $5) O?5<1,) 92/43/!O/). !:':%A#I0$,, =<'20 

:%(#:&I0', (µ,?(:(15#5) $D2 .,$5<(%'K2 .'2?72(" 0@,B&2'#5), #$') (:(10) 

02$&##(2$,' $, B"$& ,"$& (EX, CR, EN, VU, R, NT, LC, DD), #7µBD2, µ0 $5 

*'0I2G J2D#5 <', $52 *',$G%5#5 $5) R7#5) (IUCN) .,' ?'0%0"2GI5.0 ( 

$%A:() 0B,%µ(<G) $D2 .%'$5%1D2 $5) IUCN <', =2$,@5 $D2 #:&2'D2 .,' 

,:0'-(7µ02D2 B"$K2 #$') 0:'µ=%(") .,$5<(%10) .'2?72(". 

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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RARE AND THREATENED PLANTS OF GREECE: EXAMINATION 

OF DISTRIBUTION TYPES, EXTINCTION RISK CATEGORIES AND 

PROTECTION STATUS

Bandi A. (1), Krigas N. (2), Vokou D. (1)

(1) Department of Ecology, School of Biology, Aristotle University of Thessaloniki, 
Thessaloniki 54124, ampant@bio.auth.gr, (2) Laboratory of Systematic Botany and 

Phytogeography, School of Biology, Aristotle University of Thessaloniki, Thessaloniki 
54124

In this study we compiled the catalogue of the plants included in the Red Data 

Books of the Rare and Threatened plants of Greece (1995, 2009) which finally 

includes at least 467 taxa (species and subspecies, checking of nomenclature in 

progress). The geographic distribution types of the plants have been grouped 

into ten basic categories referring to: (a) Greek endemics (72%), which can 

further be grouped into five subcategories i.e. local endemics, or endemics 

found in a single or various (adjacent or relatively distant) phytogeographical 

regions of Greece, and (b) taxa distributed further out of the geographical limits 

of Greece (28%), which can also be found in parts of Turkey, the Balkan 

peninsula or the Mediterranean, or presenting a wider distribution (5 

subcategories). Moreover, the protection status of the selected plants has been 

investigated; 12.9% of them are included in the Bern convention, 3.9% are 

covered by  CITES, 37.8% are included in the Greek Presidential Decree 67/81, 

and 65% in the Appendices II or V of the NATURA 2000 (Directive 92/43/

EEC). Furthermore, the plants’ extinction risk categories (EX, CR, EN, VU, R, 

NT, LC, DD) of the International Union for the Conservation of Nature (IUCN) 

have been grouped; additionally  we investigated the way that the IUCN criteria 

have been applied for assigning the risk categories of the rare and threatened 

plants of Greece.
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:H<DBC!DEL<D@BG @:D ANTIA/B/<L<D@BG FBIBG <BJ PPARO/

* G<: @:FED:@: KJB@J<<:F:

,90340#D% F-%#9<*%,, ;&()$8&6 G<H.3.
A$%&'/;$", H-'",3,%(&) I:J., <µ;µ& =",3,%(&), >$"'/,/*3#", ?&.#9"'/;µ", 

@#''&3,.(61) 54124 @#''&3,.(61, e-mail: emparlak@bio.auth.gr

;( (@0'?D$'.A #$%0), $( (:(1( 02(>(:('01$,' <', =2, :-GI() .,%?',<<0',.K2 

:,IG#0D2, #>0$1F0$,' µ0 $52 ":0%$%(B1, .,' $52 ,:A:$D#5 .,' (?5<01  #$52 

.,%?',.G ,2,?',µA%BD#5. E $0-0"$,1, ?',µ0#(-,801$,' 02 µ=%0' ,:A µ', 

0'?'.G .,$5<(%1, 02F7µD2, $') µ0$,--(:%D$0&#0) (LLPs), (' (:(10) 

?',%%5<27("2 $(2  0@D."$$&%'( >K%(. !:':-=(2, =>0' ?0'>I01 A$' (' 

µ0$,<%,B'.(1 :,%&<(2$0) PPARs #>0$1F(2$,', :=%,2  $(" -':'?',.(7 

µ0$,8(-'#µ(7, .,' µ0 &--(") ."$$,%'.(7) µ5>,2'#µ(7). 6.(:A) $5) :,%(7#,) 

0%<,#1,) G$,2  5 ?'0%0725#5 $(" %A-(" $5) 020%<(:(15#5) $(" PPAR8/? µ=#D 

$(" 0'?'.(7 :%(#?=$5 $(" GW0742, .,$& $( (@0'?D$'.A #$%0). E =.I0#5 $D2 

.,%?'(µ"(."$$&%D2 #$(2 GW0742 .,$& $( (@0'?D$'.A #$%0), 01>0 D) 

,:($=-0#µ, $52 ,2,#$(-G $5) :,%,<D<G) $D2 0-0"I=%D2 %'FK2  (@"<A2(" 

(ROS), A:D) :%(#?'(%1#$5.0 µ0 ."$$,%(µ0$%1, %(G), .,' $0-'.& $52 ,7@5#5 

$5) 8'D#'µA$5$,) $D2 .,%?'(µ"(."$$&%D2. !:':-=(2, :,%("#1, $(" GW0742, 

,20#$&-5 5 ,:A:$D#5 $D2 .,%?'(µ"(."$$&%D2 :(" :%(.,-01$,' ,:A $( 

(@0'?D$'.A #$%0), 02K :,%&--5-,  :,%,$5%GI5.0 ,7@5#5 $D2 (-'.K2 

0:':=?D2 $5) ,2$',:(:$D$'.G) :%D$0P25) Bcl-2 .,' µ01D#5 $5) 

BD#B(%"-1D#5) $5), <0<(2A) :(" ?',µ0#(-,801$,' ,2(?'.& ,:A $52  p38 

MAPK. 6"µ:0%,#µ,$'.&, 5 020%<(:(15#5 $(" PPAR8/? #$, 

.,%?'(µ"(.7$$,%, =>0' ,2$'(@0'?D$'.A .,' ,2$',:(:$D$'.A %A-(, :(" 

:0%'-,µ8&20'  $52 ,2,#$(-G $5) :,%,<D<G) ROS, $52 ,7@5#5 $5) ,2$'-

,:(:$D$'.G) :%D$0P25) Bcl-2 .,' $5 µ01D#5 $5) =.B%,#5) .,' $5) 

?%,#$'.A$5$,) $D2 LLM-2 .,' LLM-9. 

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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ANTIOXIDANT AND ANTIAPOPTOTIC ROLE OF PPARO/* IN 

CARDIAC MYOCYTES

Eleftheria Barlaka, Antigone Lazou
Laboratory of Animal Physiology, School of Biology, Aristotle University of 

Thessaloniki 54124 Thessaloniki, e-mail:  emparlak@bio.auth.gr

Oxidative stress, which is implicated in a variety of cardiovascular diseases, is 

associated with hypertrophy and apoptosis and leads to cardiac remodeling. The 

latter is mediated in part by a specific class of enzymes, the metalloproteases 

(MMPs), which disrupt the extracellular matrix. Furthermore, it  has been shown 

that the transcription factors PPARs, are related with various cellular 

mechanisms apart from the lipid metabolism. The purpose of this study  was to 

investigate the role of PPAR8 /? activation, through the specific ligand 

GW0742, during oxidative stress. The exposure of cardiomyocytes to GW0742 

during oxidative stress, resulted in inhibition of free oxygen radicals (ROS) 

production, as determined by flow cytometry, and ultimately increased the 

viability of cardiomyocytes. Moreover, the presence of GW0742 inhibited 

cardiomyocyte apoptosis induced by  oxidative stress, while there was observed 

an increase in total levels of the antiapoptotic protein Bcl-2 and reduction of its 

phosphorylation, which is mediated by the upstream p38 MAPK. In conclusion, 

activation of PPAR8/? in cardiomyocytes, has antioxidant and antiapoptotic role 

which involves inhibition of ROS production, increase of the anti-apoptotic 

Bcl-2 protein and reduction of the expression and activity of MMP-2 and 

MMP-9.
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BD@BIBMD@A /BDB<A<: @:D ED:N!DFDGA JE:<LH G<AH 

I!@:HA :/BFFBAG <BJ /B<:KBJ K:FK:F:

F. F-2(H).31, ,. E%&< 2, ,. E%(0(AD&6 3, >. "#1%&D/6=4 *%) B. P.3/.5#6=2

1 <µ;µ& ?,3"/"6:. F1+&."6:., ?,3-/#+."6; C+,3;, >?@,  2 <µ;µ& R#J3,%(&), C+,3; 
2#/"6:. A9"'/1µ:., >?@, 3 <µ;µ& =",3,%(&), C+,3; 2#/"6:. A9"'/1µ:., >?@, 4 

A@L>RA-LN>MA, N*& ?*$&µ,),, O&573& 

6.(:A) $5) µ0-=$5) 012,' 5 0B,%µ(<G $5) O?5<1,) 2000/60/!/ <', $52 

0.$1µ5#5 $5) ('.(-(<'.G) .,$&#$,#5) $D2 0:'B,20',.K2 "?,$'.K2 #Dµ&$D2 

$(" :($,µ(7 L,%µ,%& (9'0%1, -0.&25), µ=#D B"#'.(>5µ'.K2, 

"?%(µ(%B(-(<'.K2 .,' 8'(-(<'.K2 #$('>01D2. E µ0<,-7$0%5 =.$,#5 $5) 

-0.&25) .,-7:$0$,' ,:A ?&#5 .,' 5µ'B"#'.=) :0%'(>=) (Corine Land Cover, 

2000) µ0 $, µ0<,-7$0%, $0>2'.& =%<, $52  !<2,$1, (?A .,' $( ,%?0"$'.A 

B%&<µ, $(" C.%(:($&µ(" (":A .,$,#.0"G).

E ,:0'.A2'#5 $D2 ?0?(µ=2D2  :(" #"--=>I5.,2 .,' .,$,<%&B5.,2 #$52 

:0%'(>G µ0-=$5) =<'20 µ0 $5 >%G#5 $D2 30D<%,B'.K2 6"#$5µ&$D2 

9-5%(B(%'K2 (ArcGis 9.3.1). O >,%,.$5%'#µA) $D2 $7:D2 $(" "?%(<%,B'.(7 

?'.$7(" =<'20 µ0 $( 67#$5µ, + (O?5<1, – 9-,1#'() .,' :%(=."N,2  0B$& 

#$,Iµ(1 ?0'<µ,$(-5N1,) (!.8(-=), X("$%& !-0"I0%K2, 9(?(>K%', L("#I=25, 

*Dµ&$',, C"-G .,' /5:'&). 6$(") 7 #$,Iµ(7) =<'20 #"--(<G 802I'.K2 

µ,.%(,#:(2?7-D2 (T("-1() 2010) µ0 $5 µ=I(?( «3 -0:$K2 -,.$1#µ,$() – 

#&%D#5)», ":(-(<1#$5.0 ( ?01.$5) $%(:(:(15#5) HMS .,' µ0$%GI5.,2 (' 

B"#'.(>5µ'.=) :,%&µ0$%(' $A#( #$( :0?1( A#( .,' #$( 0%<,#$G%'( $(" 

*',8,-.,2'.(7 /=2$%(" 90%'8&--(2$(). E µ=#5 ('.(-(<'.G :('A$5$, $D2 

"?&$D2  :%(#?'(%1#$5.0 µ0 $( !--52'.A 67#$5µ, C@'(-A<5#5) (!6C) .,' 

>,%,.$5%1#$5.0 D) “µ=$%',”, ( µ=#() ?01.$5) $%(:(:(15#5) .,$=$,@0 $( 

:($&µ' #$5 .,$5<(%1, “0µB,2K) µ5 $%(:(:('5µ=2(”, 02K (' B"#'.(>5µ'.=) 

:,%&µ0$%(' ?02 @0:0%2(72 D) 0:1 $( :-01#$( $, 0:'$%0:$& A%',. 6$52  :,%&.$', 

FK25 :%,<µ,$(:('GI5.0 ?0'<µ,$(-5N1, µ,.%AB"$D2, 5 (:(1, =?0'@0 “.,-G” 

:('A$5$, $D2 "?&$D2. E #$,$'#$'.G 0:0@0%<,#1, $D2 8'(-(<'.K2 :,%,µ=$%D2 

=<'20 µ0 $5 µ5 '0%,%>'.G (µ,?(:(15#5 Fuzzy, A:(" ( .&I0 #$,IµA) 

.,$5<(%'(:('GI5.0 #0 ?',B(%0$'.G (µ&?,, -A<D #"20>(7) ,2,2=D#5) $D2 

0:'B,20',.K2 "?&$D2 ,:A $, ":A<0',, µ0 0@,1%0#5 $(") #$,Iµ(7) !.8(-=) .,' 

9(?(>K%'. ;( "?,$'.A '#(F7<'( $5) -0.&25) ,:(%%(G) ":(-(<1#$5.0 D) 

:-0(2,#µ,$'.A µ0 ?0?(µ=2, $D2 µ0$0D%(-(<'.K2 #$,IµK2 Q%"#(7:(-5), 

/&%',25) .,' L("#I=25).

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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ECOLOGICAL WATER QUALITY AND MANAGEMENT AT 

MARMARAS RIVER BASIN 

M. Betziou 1, E. Pana 2, E. Patetsini 3, S. Orfanidis4, K. Voudouris2

1 Department of Civil Engineering, Faculty of engineering, Aristotle University of 
Thessaloniki, 2 School of Geology, Faculty of  Science, Aristotle University of 
Thessaloniki,  3 School of Biology, Faculty of  Science, Aristotle University of 

Thessaloniki, 4 Fisheries Research Institute, New Peramos, Kavala

The purpose of this study  is to implement Directive 2000/60/EC on the 

assessment of ecological status of surface water bodies in the river Marmara 

(Pieria area), via chemical, hydromorphological and biological data. The largest 

area of the basin is covered by  forests and semi-natural areas (Corine Land 

Cover, 2000), while the larger structures are Egnatia Road and the irrigation 

dam of Akropotamos (under construction).

Geographic Information Systems (ArcGis 9.3.1) were extensively used in order 

to visualize the data that collected and recorded in the study. The identification 

of the types of drainage network was by  the System B (Directive - Framework) 

and obtained seven sampling stations (Ekvoles, Eleftheres baths, Podochori, 

Moustheni, Domatia, Auli and Kipia). Subsequently, benthic macroinvertebrates 

were collected from the 7 stations (July  2010) using the “3 minutes kick and 

swipe”; the index HMS was calculated and different physicochemical 

parameters were determined either in the field or in the Balkan Environment 

Center. The average ecological quality of waters was identified with the Greek 

Evaluation System (EES) and was characterized as “moderate”; the HMS index 

categorized the river as “apparently unmodified”, whereas the physicochemical 

parameters do not exceed for the most part the permissible limits. In the coastal 

zone macroalgae was sampled, which showed “good” water quality. Statistical 

analysis of biological parameters was conducted through Fuzzy method, where 

each station is categorized into different group, because of the continuous 

renewal of surface water from groundwater, with the exception of channels 

Ekvoles and Podochori. The water balance of the basin was calculated as 

surplus using data of the meteorological stations Chrysoupoli, Kariani and 

Moustheni.
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A HBJ@I!BIDHA LG R!F:/!J<D@BG G<BNBG <BJ @:F@DHBJ

F-D#µ-%= N.1, S'(8-.39.= F.1, Courty J.2 *%) B%(AQ#6= E.1
1?&.#9"'/;µ", ?&/$:., <µ;µ& =",3,%(&). 2University Paris 12, Dept. of Biology, Paris, 

France

E 2(".-0(-125 012,' ":(?(>=,) ,"@5$'.K2 :,%,<A2$D2, ,2'>2070$,' #$52 

0:'B&20', .,%.'2'.K2 .,' 02?(I5-',.K2 ."$$&%D2 .,' 0µ:-=.0$,' #$52 

,<<0'(<=20#5 .,' #$52 ,2&:$"@5 A<.D2. 6$(>07(2$,) #$52 .,$,#$(-G $5) 

,<<0'(<=20#5) .,' ,2&:$"@5) A<.D2, #"2I=#,µ0 µ', #0'%& :0:$'?1D2 :(" 

:%(#?=2(2$,' #$5 2(".-0(-125 .,' ,2,#$=--("2 $52 020%<(:(15#G $5).

6$5 #"<.0.%'µ=25 0%<,#1, µ0-0$G#,µ0 $52  8'(-(<'.G ?%&#5 ?"( 0@’ ,"$K2 $D2 

:0:$'?1D2, $(" E+-19 .,' $(" Z6, .,' 8%=I5.0 A$' ,2,#$=--("2 $(2 in vitro 

:(--,:-,#',#µA .,' $52 in vitro :%(#.A--5#5 $D2 ."$$&%D2 HUVEC. ;, 

:0:$1?', ,"$& :,%("#'&F("2  in vivo (<.(.,$,#$,-$'.G ?%&#5 .,' 8%=I5.0 2, 

,2,#$=--("2 $52 ,<<0'(<=20#5 #$( #7#$5µ, $5) >(%'(,--,2$(4?'.G) 

µ0µ8%&25) 0µ8%7(" A%2'I,). !:1#5) ,2,#$=--("2  $5 µ0$,2&#$0"#5 $D2 

."$$&%D2 HUVEC #$( in vitro #7#$5µ, µ0-=$5) $5) µ0$,2&#$0"#5) Boyden 

chamber .,' ,2,#$=--("2 $52 =.B%,#5 ?',BA%D2  ,<<0'(<020$'.K2  ,"@5$'.K2 

:,%,<A2$D2 (A:D) (' FGF .,' VEGF) .,' $D2 ":(?(>=D2 $(") #0 0:1:0?( 

mRNA. ;( HB-19, A:D) .,' $( Z6, 0:5%0&F("2 $52 =.B%,#5 $D2 

µ0$,--(:%D$042,#K2 MMP-2 $A#( #0 0:1:0?( :%D$042K2 A#( .,' #0 0:1:0?( 

=.B%,#5) <(2'?1D2. ;, :0:$1?', HB-19 .,' Z6 ?0#µ07(2$,' #$5 2(".-0(-125 

$5) 0:'B&20',) $(" ."$$&%(" .,'  B,120$,' A$' <', $52 &#.5#5 $D2 8'(-(<'.K2 

$(") ?%&#0D2 ?',µ0#(-,8(72  (' .'2&#0) SRC, ERK1/2, AKT .,' FAK .,IK) 

,2,#$=--("2 $52 020%<(:(15#G $(") #0 .7$$,%, HUVEC. ;=-(), µ0$& ,:A 

:,%(?'.G ,:(#'K:5#5 $5) =.B%,#5) $5) 2(".-0(-125) #0 .7$$,%, HUVEC 

0:'808,'K#,µ0 $( %A-( $5) #$') 8'(-(<'.=) ?%&#0')  $D2 :0:$'?1D2. 

6"2(N1F(2$,) $, :,%,:&2D ,:($0-=#µ,$,, B,120$,' A$' 5 2(".-0(-125 

,:($0-01 ":(NGB'( µA%'(-#$A>( <', $5 I0%,:01, $(" .,%.12(" µ=#D 

.,$,#$(-G) $5) ,<<0'(<=20#5) .,' $5) ,2&:$"@5) A<.D2 .

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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CELL SURFACE EXPRESSED NUCLEOLIN AS A THERAPEUTIC 

CANCER TARGET 

Birmpas Ch.1, Fotopoulos M.1, Courty J.2 and Katsoris P.1
1University of Patras, Department of Biology. 2University Paris 12, Dept. of Biology, 

Paris, France.

Nucleolin is a protein over expressed on the surface of tumor and endothelial 

cells. Recent studies have demonstrated the involvement of nucleolin in tumor 

growth and angiogenesis. Thus, this cell surface molecule serves as a low-

affinity receptor for various ligands implicated in pathophysiological processes. 

HB-19 and N6 are synthetic peptides that bind cell surface expressed nucleolin 

and inhibit both tumor growth and angiogenesis. 

In the present work, we investigated the biological actions of peptides HB-19 

and N6. Our results suggest that HB-19 and N6 inhibit the in vitro cell 

proliferation and adhesion of HUVEC cells. Furthermore, both of them inhibit 

the in vivo tumor growth and angiogenesis on the chicken embryo CAM  assay. 

These peptides inhibit the in vitro cell migration (Boyden chamber assay) and 

the mRNA expression of FGF, VEGF and their receptors in HUVEC cells. 

HB-19 and N6 induce the activation of MMP-2 in the level of gene and protein 

expression. HB-19 and N6 bind to cell surface expressed nucleolin and in their 

biological action possibly involve SRC, ERK1/2, AKT and FAK kinases as 

E+-19 induces their activation in HUVEC cells. Finally, after down regulation 

of nucleolin expression using siRNA we confirmed the role of nucleolin in the 

biological actions of these peptides. Taken together, these results indicate that 

HB-19 and N6 could constitute an interesting tool for tumor therapy strategy. 
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K!I!<A !/:MBK!HLH :HBGB:/:H<AG!LH :/S H!BJG 

GJHR!<D@BJG :H:G<BI!DG <BJ MIF: IN VITRO KAI IN VIVO 

!I!MNBG <AG :H<D@:F@DHD@AG <BJG EF:G<D@B<A<:G

F-)#µ-D96= ;.1,?'<&&.3 B.1,E%#Q&6= ,.2,>%µ%#< E.1,Al-Abed Y.3,LA)(A)9Q&6 ".1
1<,µ*&) H-'",3,%(&) I:J. 6&" >.2$:9,-, <µ;µ& =",3,%(&), AO?>,2 O*./$, 

?#"$&µ&/"6;) S#"$,-$%"6;), LL=A>>, 3The Feinstein Institute for Medical Research, 
New York, USA

O :,%&<(2$,) ,2,#$(-G) $5) µ0$,2&#$0"#5) µ(2(."$$&%D2/µ,.%(B&<D2 

(MIF) 012,' ."$$,%(.125 :(" 0..%120$,' ,:A 020%<(:('5µ=2, -0µB(.7$$,%, 

.,' µ(2(.7$$,%,/µ,.%(B&<,. *%, :-0'($%(:'.& .,' 0µ:-=.0$,' #0 ?',?'.,#10) 

."$$,%'.(7 :(--,:-,#',#µ(7, ?',B(%(:(15#5), ,<<0'(<=20#5), ,2&:$"@5) $D2 

A<.D2 .,' µ0$&#$,#5). L0-0$G#,µ0 $52 ,2$'.,%.'2'.G ?%&#5 #"2I0$'.K2 
µ0$,8(-'$K2-,2,#$(-=D2 $(" MIF (ISO-1 .,' $D2 ,2,-A<D2 $(", ISO-92 .,' 

ISO-66) in vitro .,' in vivo. C%>'.&, µ0 $5 ?(.'µ,#1, L;;, (' ,2,#$(-01) 

0-=<>I5.,2 D) :%() $52 $(@'.A$5$, $(") =2,2$' .,%.'2'.K2 #0'%K2 ,2I%K:(" 
(HCT-116, FM-3) .,' :(2$'.(7 (B16, CT-26), ,--& .,' µ(2(:7%52D2 

:0%'B0%'.(7 ,1µ,$(), A:(" :,%,$5%GI5.0 :D) ?02 G$,2 $(@'.(1. /,$A:'2, 
,:(µ(2KI5.,2 Z/ .7$$,%, ?($K2, 020%<(:('GI5.,2 :,%("#1, $D2 

,2,#$(-=D2 .,' 0-=<>I5.,2  D) :%() $52 ."$$,%($(@'.G $(") '.,2A$5$, =2,2$' 

$D2 #$A>D2  /562 .,' Daudi. 65µ0'KI5.0 021#>"#5 $5) NK .,' LC/ 
."$$,%($(@'.A$5$,) :,%("#1, $D2 ,2,#$(-=D2. 3', 2, 0-=<@("µ0 0:,<D<G 

,2$1#$('>5) ,2(#(?%,#$'.A$5$,) .,' in vivo, 02(BI,-µ1#,µ0 ":(?A%', 
:(2$1.', $D2 B"-K2  C57BL/6 .,' BALB/c, µ0 #"<<02'.& .7$$,%, B16 

(µ0-&2Dµ,) .,' CT-26 (.,%.12() :,>=() 02$=%("), ,2$1#$('>,, .,' >(%5<G#,µ0 

I0%,:0"$'.&, <', 20 5µ=%0), $(") ,2,#$(-01) $(" MIF. ;, FK, 
:,%,.(-("IGI5.,2 D) :%() $(2 %"IµA ,2&:$"@5) $D2 A<.D2 $(") .,' 

,.(-(7I5#0 ex vivo =-0<>() $5) ."$$,%($(@'.A$5$,) $D2 #:-52(."$$&%D2 
(%'#µ=2D2 0@ ,"$K2, =2,2$' $D2 #$A>D2  B16, CT-26, YAC-1 .,' WEHI 164. ;, 

FK, .,' $D2 ?7( B"-K2  :(" =-,8,2  I0%,:0"$'.& $(") ,2,#$(-01) $(" MIF, 

#5µ01D#,2 5:'A$0%( %"IµA ,2&:$"@5) $D2 A<.D2, (' (:(1(', 40 5µ=%0) µ0$& 
$(2 02(BI,-µ'#µA, 01>,2 ":(?':-&#'( µ=<0I() #0 #7<.%'#5 µ0 ,"$(7) $D2 

µ,%$7%D2. E ex vivo ."$$,%($(@'.A$5$, $D2 #:-52(."$$&%D2 $("), =?0'@0 
0:,<D<G ,2$'.,%.'2'.K2 ,:,2$G#0D2 µ0#(-,8(7µ02D2 ."%1D) ,:A ;-

-0µB(.7$$,%, (,"@5µ=25 -7#5 $D2 #"<<02'.K2 .,%.'2'.K2 ."$$&%D2) ,--& 

.,' ,:A Z//LAK .7$$,%, (,"@5µ=25 -7#5 $D2 WEHI 164). 

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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STUDY OF IMMUNE RESPONSES INDUCED BY NOVEL SYNTHETIC 

INHIBITORS OF MIF: IN VITRO AND IN VIVO EVALUATION OF 

THEIR ANTI-CANCER ACTIVITY

Birmpilis A.1, Ioannou B.1, Paronis ,.2, Samara P.1, Al-Abed Y.3, Tsitsilonis ".1
1Department of Human and Animal Physiology, Faculty of Biology, NKUA, 2Centre of 

Experimental Surgery, BRFAA, 3The Feinstein Institute for Medical Research, New 
York, USA

Migration inhibitory  factor of monocytes/macrophages (MIF) is a cytokine 

secreted from activated lymphocytes and monocytes/macrophages. MIF acts 

pleiotropically and is involved in cell proliferation phenomena, differentiation, 

angiogenesis, tumor development and metastasis. Herein, we studied the 

anticancer activity  of synthetic metabolites-inhibitors of MIF (ISO-1 and its 

analogues, ISO-92 and ISO-66), both in vitro and in vivo. Initially, the inhibitors 

were assayed for their toxicity  versus human (HCT-116, FM-3) and murine 

(B16, CT-26) cancer cell lines, as well as versus peripheral blood mononuclear 

cells, using the MTT assay and our results showed that they did not induce cell 

toxicity. Subsequently, NK cells, isolated from the peripheral blood of normal 

donors, were activated in the presence of the inhibitors and tested for their 

cytotoxic activity  against the targets K562 and Daudi. We observed 

enhancement of NK and LAK cytotoxicity in the presence of the inhibitors. In 

order to investigate whether the inhibitors could induce similar cytotoxicity 

enhancement in vivo, we subcutaneously  inoculated C57BL/6 and BALB/c 

mice with the syngeneic B16 (melanoma) and CT-26 (colorectal cancer) cells, 

respectively, and treated the animals therapeutically with the MIF inhibitors for 

20 days. Tumor growth rate was recorded, followed by cytotoxicity assessment 

of selected animals’ spleen cells ex vivo, versus the targets B16, CT-26, YAC-1 

and WEHI 164. Animals from both strains, treated therapeutically with the MIF 

inhibitors, showed reduced cancer growth rates and at  40 days upon cancer cell-

inoculation, their tumor masses were reduced by ca. 50% compared to those of 

control animals. Ex vivo cytotoxicity  of their spleen cells revealed a marked in 

vivo-induced enhancement of anti-cancer responses, mediated in principle by T-

cells (increased lysis of syngeneic cancer cells) as well as by Z//LAK cells 

(increased lysis of WEHI 164).
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BACTROCERA OLEAE: K!I!<A <LH 4JI!<D@LH 

NFLKBGLK:<LH @:D <LH FD>BGLKD@LH MBHDEDLH K! 

4RBFD8BH<: IN SITU J>FDEDGKS (FISH)

J<*.3 ?.1, @#.A.-.59.3 ,. 1, Sichova J. 2, Marec F. 2, F%3#%$<&6-LA)-D/.3 E1.
1<,µ*&) R#.#/"6;), >.79/-01) 6&" F,$"&6;) =",3,%(&), <µ;µ& =",3,%(&),
C+,3; @#/"6:. A9"'/1µ:., >$"'/,/*3#", ?&.#9"'/;µ",, 54124, @#''&3,.(61

2Department of Molecular Biology and Genetics, Institute of Entomology,
Biology Centre ASCR, Branisovska 31, 370 05 Ceske Budejovice, Czech Republic

E ('.(<=20', Tephritidae :0%'-,µ8&20' 01?5 02$AµD2  µ0<&-5) ('.(2(µ'.G) 

#5µ,#1,). ;( =2$(µ( Bactrocera oleae, ( .('2A) ?&.() $5) 0-'&) :%(.,-01 

$0%&#$'0) .,$,#$%(B=) #$52 0-,'(:,%,<D<G .,' :,%("#'&F0' '?',1$0%( 

02?',B=%(2  <', $5 >K%, µ,). E <020$'.G .,' 5 ."$$,%(<020$'.G µ0-=$5 $D2 

:,%,#'$'.K2 02$AµD2 ,:($0-01 $5 8&#5 <', $52 .,$,2A5#5 $5) 8'(-(<1,) $(") 

.,' $52 ,2&:$"@5 #7<>%(2D2, B'-'.K2 :%() $( :0%'8&--(2  µ0IA?D2 

.,$,:(-=µ5#G) $("). 

6$52 :,%(7#, µ0-=$5: 

,) ,2,:$7>I5.,2 0'?'.(1 ,2'>20"$=) <', $, B"-0$'.& >%Dµ(#Kµ,$, (Q, W) 

$(" B. oleae µ0$& ,:A µ'.%(0.$(µG (laser microdissection) ,:A µ'$D$'.(7) 

:"%G20). O' :,%,:&2D ,2'>20"$=) >%5#'µ(:('GI5.,2 #0 :0'%&µ,$, 

BI(%1F(2$() in situ "8%'?'#µ(7 (Whole Chromosome FISH) <', $(2 

02$(:'#µA $D2 B"-0$'.K2 >%Dµ(#Dµ&$D2 #0 :(-"$,'2'.(7) :"%G20). ;, 

#Gµ,$, "8%'?'#µ(7 .,' <', $(") ?7( ,2'>20"$=) 02$(:1#$5.,2  #$52 0@D-

>%Dµ(#Dµ,$'.G 0$0%(>%Dµ,$'2'.G µ&F, $(" :(-"$,'2'.(7 :"%G2,, 

0:'808,'K2(2$,) $52 ":AI0#5 A$' 5 0$0%(>%Dµ,$'2'.G µ&F, :(" =>0' 

:,%,$5%5I01 #$(2 :(-"$,'2'.A :"%G2, $D2 Tephritidae ,2$'#$('>01 #$, 

B"-0$'.& >%Dµ(#Kµ,$,.

8) >,%$(<%,BGI5.,2 $, %'8(#Dµ'.& <(21?', (rDNA) #0 µ'$D$'.(7) .,' 

:(-"$,'2'.(7) :"%G20) $(" B. oleae µ0 BI(%1F(2$, in situ "8%'?'#µA. ;, 

#Gµ,$, 02$(:1#$5.,2  #$, &.%, $D2 ?7( B"-0$'.K2 >%Dµ(#Dµ&$D2 $D2 

µ'$D$'.K2 :"%G2D2  .,' #0 $µGµ, $5) 0@D->%Dµ(#Dµ,$'.G) 

0$0%(>%Dµ,$'2'.G) µ&F,) $D2 :(-"$,'2'.K2 :"%G2D2, 02'#>7(2$,) $52 

&:(N5 A$' 5 :,%("#1, $(" rDNA #$, B"-0$'.& >%Dµ(#Kµ,$, ,:($0-01 

.('2A >,%,.$5%'#$'.A $D2 *1:$0%D2 02$AµD2. 

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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BACTROCERA OLEAE: LOCALIZATION OF THE SEX 

CHROMOSOMES AND THE RIBOSOMAL RNA GENES >J 

FLORESCENT IN SITU HYBRIDIZATION (FISH)

Nakou I. 1, Drosopoulou E. 1, Sichova J. 2, Marec F. 2, Mavragani-Tsipidou P. 1

1Department of Genetics, Development and Molecular Biology,

School of Biology, Faculty of Sciences, Aristotle University, 54124, Thessaloniki 
2Department of Molecular Biology and Genetics, Institute of Entomology,

Biology Centre ASCR, Branisovska 31, 370 05 Ceske Budejovice, Czech Republic

The family  of Tephritidae consists of many  economically important insects. 

Bactrocera oleae, the olive fruit fly, causes annually significant loses of the 

olive fruit crops in the Mediterranean and other olive producing countries. 

Genetics and cytogenetics of insect pests provide an essential basis for 

understanding the biology  of these species and for the implementation of 

modern control strategies. 

In the present study:

a)specific probes for B. oleae sex chromosomes (Q, W) have been developed 

by laser microdissection and used in Whole Chromosome FISH experiments 

for the localization of sex chromosomes in the polytene nuclei. Both probes 

hybridized on the extra-chromosome heterochromatic mass of the polytene 

nuclei, providing the first proof that the sex chromosomes of Tephritidae are 

organized in the heterochromatic structure of the polytene complement. 

b)the ribosomal RNA genes (rDNA) have been localized in mitotic and 

polytene nuclei of B. oleae by  FISH. Hybridization signals were detected on 

the edges of sex chromosomes in mitotic nuclei and on part of the extra-

chromosome heterochromatic mass in polytene nuclei, supporting the notion 

that the organization of the rDNA on the sex chromosomes is common 

among Diptera.
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KBFD:@A <:J<B/BDAGA M:I:@<D@LH >:@<AFDLH G! 

/FB>DB<D@: <FB4DK:

;&%A(<A).= J)*.9<.3, C0'#$D% >%K<µ6, ;4%&<A).= B%#%-2(A%=, F%#)<&46 
>)/6#<, ?'<&&6= B.3#*.3(<=, ;92K).= C%9<&6=  

!µ7D& A4&$µ,'µ*.1) F"6$,5",3,%(&) 6&" F,$"&6;) =",/#+.,3,%(&), <µ;µ& F,$"&6;) 
=",3,%(&) 6&" R#.#/"6;), E1µ,6$(/#", ?&.#9"'/;µ", @$761), >3#0&.D$,B9,31, 68100

E ,2&:$"@5 .,' :,%,<D<G $%(B1µD2 :(" :0%'=>("2 :%(8'($'.(7) 

µ'.%((%<,2'#µ(7) =>0' :%(#0-.7#0' $( 02?',B=%(2  $5) 0:'#$5µ(2'.G) 

.('2A$5$,) .,' $D2  .,$,2,-D$K2, -A<D $D2 0"0%<0$'.K2 0:'?%&#0D2 $(") 

#$52  "<01,. O' :%(8'($'.(1 µ'.%((%<,2'#µ(1 :(" >%5#'µ(:('(72$,' #">2A$0%, 

,2G.("2 #$, 01?5 Lactobacillus .,' Bifidobacterium. !'?'.A$0%,, (' 

-,.$(8&.'--(' L. casei ATCC 393 .,'  L. delbrueckii subsp. bulgaricus =>("2 

>%5#'µ(:('5I01 0.$02K) ,:A $5 8'(µ5>,21, $%(B1µD2 <', $52 :,%,<D<G 

:%(8'($'.K2 <',("%$'K2. O #.(:A) $5) :,%(7#,) 0%<,#1,) G$,2 5 ,2&:$"@5 

µ',) µ(%',.G) µ0IA?(" <', <%G<(%5 ,21>20"#5 .,' $,"$(:(15#5 $D2 02  -A<D 

µ'.%((%<,2'#µK2 #0 2=, -0'$("%<'.& $%AB'µ,. C%>'.& µ=#D $5) ?',?'.$",.G) 

:-,$BA%µ,) NCBI :%,<µ,$(:('GI5.0 =%0"2, <', $52 0@07%0#5 :(-"µ(%B'.K2 

I=#0D2 #$, <(21?', hsp60 <', $(2 L. casei ATCC 393 .,' tuf <', $(2 

L.delbrueckii subsp. bulgaricus ,2$1#$('>,, µ0 #.(:A $( #>0?',#µA 0'?'.K2 

0..'25$K2. O' 0@0'?'.0"µ=2(' ,"$(1 0..'25$=), µ=#D $5) $0>2'.G) multiplex 

PCR, 01>,2 D) ,:($=-0#µ, $52 021#>"#5 µ(2,?'.K2 <(2'?',.K2 $µ5µ&$D2 

:,%&<(2$,) =2, >,%,.$5%'#$'.A :%A$":( FD2K2 .,' 0:'$%=:(2$,) $5 

?',B(%(:(15#5 ,.Aµ5 .,' µ0$,@7 :(-7 #"<<02'.K2 #$0-0>K2. E ?',.%'$'.G 

'.,2A$5$, $5) µ0IA?(" 0@0$&#$5.0 µ0 0:'$">1, #0 :%(8'($'.& :%(4A2$, .,' 

µ:(%01 2, 0B,%µ(#$01 &µ0#, #$5 8'(µ5>,21, $%(B1µD2. 
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MOLECULAR IDENTIFICATION OF LACTIC ACID BACTERIA IN 

PROBIOTIC FOOD PRODUCTS

Anastasios Nikolaou, Georgia Saxami, Athanasios Karapetsas, Marianthi Sidira, 
Yiannis Kourkoutas, Alex Galanis 

Applied Microbiology and Molecular Biotechnology Research Group, Department of 
Molecular Biology and Genetics, Democritus University of Thrace, Alexandroupolis, 

GR 68100, Greece

Nowadays, the development and production of novel foods containing probiotic 

microorganisms have attracted tremendous interest due to their healthful 

properties. Lactobacillus and Bifidobacterium species are the most commonly 

used probiotic microorganisms. Among these lactic acid bacteria (LAB), L. 

casei ATCC 393 and L.delbrueckii subsp. bulgaricus have been widely used to 

make yoghurt with improved texture and taste, as well as to confer probiotic 

properties. The aim of our study was to develop a molecular method for 

efficient detection of L. casei ATCC 393 and L.delbrueckii subsp. bulgaricus 

based on a multiplex PCR assay. Comparative sequence analysis of specific 

ubiquitous genes (hsp60 for L. casei ATCC 393 and tuf for L.delbrueckii subsp. 

bulgaricus) was performed for all Lactobacillus strains available in GenBank 

database for the identification of polymorphic sites that are unique for L. casei 

ATCC 393 and L.delbrueckii subsp. bulgaricus. Specific primers were designed 

in order to generate unique products for L. casei ATCC 393 and L.delbrueckii 

subsp. bulgaricus, respectively, in a multiplex PCR assay. A unique pattern of 

bands was generated for L. casei ATCC 393 and L.delbrueckii subsp. bulgaricus 

that permitted efficient differentiation even among very closely-related LAB. 

The discriminating power of our method and its applicability were successfully 

tested in food products. In conclusion, we presented a new multiplex PCR-

based methodology for identification of L. casei ATCC 393 and L. delbrueckii 

subsp. bulgaricus in a single reaction. Our method can be immediately adopted 

for detection of the above LAB in food products.
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GN!ED:GKBG @:D !4:FKBMA BD@BJK!HD@LH  !@@DHA<D@LH 

BIDMBHBJ@I!B<DEDLH MD: <BH !K/IBJ<DGKB 

KD<BNBHEFD:@LH MBHDEDLH G<B >:GDI!DB <LH KJ@A<LH 

F%#D% J(0#()9+, F)9()</6= ;. L5-%=, P%AD96= J. B.3O296=
<,µ*&) R#.#/"6;) 6&" =",/#+.,3,%(&), <µ;µ& =",3,%(&), ?&.#9"'/;µ", >21.:., 

?&.#9"'/1µ",B9,31 15701 >2;.&, e-mail: kouvelis@biol.uoa.gr

;, µ'$(>(2?%',.& <(2'?'Kµ,$, (mtDNAs) 012,' :5<G :-5%(BA%5#5) <', $5 

<020$'.G, $,@'2(µ'.G, 0@0-'.$'.G .,' B"-(<020$'.G µ0-=$5 $D2  µ".G$D2 

#7µBD2, µ0 A-, $, #7<>%(2, ?0?(µ=2,. E µ=I(?() 0µ:-("$'#µ(7 ,-"#'?D$G) 

,2$1?%,#5) (PCR) :,%=>0' ?0?(µ=2, :('.'-(µ(%B1,), $,"$(:(15#5) .,' 

?'&<2D#5) $D2 µ".G$D2, ":(?0'.270' ?0 $') B"-(<020$'.=) $(") #>=#0') µ0 

>%G#5 .,$&--5-D2 0..'25$K2. ;, mtDNAs $D2 µ".G$D2 =>("2 µ0<=I5 :(" 

."µ,12(2$,' ,:A 11 =D) 120 kb .,' B=%("2 #"2GID) 14 <(21?', :(" 

.D?'.(:('(72 :%D$0P20) <', $52 ,2,:2(G .,' :,%,<D<G C;M, 2 <(21?', rRNA 

.,' 25 (.,$& µ=#( A%() <(21?', tRNAs. 3', $( #>0?',#µA $D2 ('.("µ02'.K2 

0..'25$K2 >%5#'µ(:('GI5.,2  $, µ=>%' #Gµ0%, <2D#$& µ'$(>(2?%',.& 

<(2'?'Kµ,$, (82), $, (:(1, =>("2 .,$,$0I01 #$') <(2'?',.=) $%&:0F0), .,' 

mtDNAs :(" ,2,-7I5.,2 #$( 0%<,#$G%'A µ,) ,:A $') ,--5-(">10) µ5 

(-(.-5%Dµ=2D2  <(2'?'Dµ&$D2 µ".G$D2 (20), µ0 $52 ,.A-("I5 .,$,2(µG: 

C#.(µ7.5$0) (78), +,#'?'(µ7.5$0) (10), U"<(µ7.5$0) (3), Q"$%'?'(µ7.5$0) 

(9) .,' 3.-(µ0%(µ7.5$0) (2). O' 0..'25$=) ?(.'µ&#$5.,2 #0 

,2$':%(#D:0"$'.& #$0-=>5 µ".G$D2 ,:A ?'&B(%0) $&@0'), :%(.0'µ=2(" 2, 

?',:'#$DI01 5 .,I(-'.A$5$& $("). ;, µ=>%' #Gµ0%, ?0?(µ=2, ":(?0'.27("2  A$' 

(' .,$,--5-A$0%(' ,B(%(72 $, <(21?', $5) ":(µ(2&?,) 3 $5) ."$(>%Dµ'.G) 

(@0'?&#5) (cox3), $5) ":(µ(2&?,) 6 $5) #"2I0$&#5) $(" ATP (atp6) .,' $5) 

µ'.%G) %'8(#Dµ'.G) rRNA µ'$(>(2?%',.G) ":(µ(2&?,) (rns). !:'-0<µ=2, 

:%(4A2$, .-D2(:('GI5.,2 .,' ,2,<2K#I5.,2 µ0 ,:($=-0#µ, (' 

2(".-0($'?'.=) ,--5-(">10) $D2 <(2'?1D2 ,"$K2 .,' ( #"2?",#µA) $(") 2, 

>%5#'µ(:('5I01 <', $52  .,$,#.0"G B"-(<020$'.K2  ?=2$%D2 :(" ,2,?0'.27("2 

$') 0@0-'.$'.=) #>=#0') ,"$K2 .,I0,"$K2 $D2 <(2'?1D2 ,--& .,' $D2 

(%<,2'#µK2 :(" $, B=%("2.  
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DESIGNING AND USING UNIVERSAL PRIMERS FOR THE 

AMPLIFICATION OF MITOCHONDRIAL GENES WITHIN THE 

KINGDOM OF FUNGI

Maria Ntertili, Milton A. Typas, Vassili N. Kouvelis
Department of Genetics and Biotechnology, Faculty of Biology, University of Athens, 

Panemistiopolis, Athens 15701, Greece, e-mail: kouvelis@biol.uoa.gr

The mitochondrial genomes (mtDNAs) are a source of information for genetic, 

taxonomic, evolutionary and phylogenetic studies in fungi as recent literature 

has shown. The polymerase chain reaction amplification method (PCR) can 

provide information about the diversity, identification and diagnosis of fungi 

and thus, reveal their phylogenetic relationships, with the use of the appropriate 

primers. Fungal mt DNAs present  size variability which ranges from 11 to 120 

kbs and a typical mitochondrial fungal genome usually contains 14 protein-

coding genes related to oxidative phosphorylation and ATP production, 2 rRNA 

and 25 (on average) tRNA genes. For the design of the universal primers for all 

mt genes (protein encoding and ribosomal), the known mtDNAs (82), submitted 

to genetic sequence databases (e.g. GenBank) and several other mt genomes 

(20) collected from genome projects of fungi and annotated in our laboratory, 

were used. Their distribution within the fungal subphyla varied, i.e., 

Ascomycetes (78), Basidiomycetes (10), Zygomycetes (3), Chytridiomycetes 

(9) and Glomeromycetes (2). Primers have been tested with DNA template 

isolated from representative fungal species of the most important and known 

orders, for evaluating their universality within the kingdom. So far, the best 

results have been provided with the primer pairs of the genes ATP synthase 

subunit 6 (atp6), cytochrome oxidase subunit III (cox3) and small ribosomal 

rRNA mitochondrial subunit  (rns). Selected amplicons were cloned and 

sequenced so that nucleotide alignments of each mitochondrial gene are being 

used as a data matrix for the construction of phylogenetic trees which 

accentuate the evolutionary  relationships of either the genes per se, or even 

better, of the organisms they carry them. 
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ED:<:F:NA NLFD@AG KHAKAG KJLH Mus musculus C57BL6 

K!<: :/B !@R!GA G! @DHA<B <AI!4LHB !H I!D<BJFMD:

J(H.5&6 F.E. 1, B'A(.µ6(A8-.39.= J. 2 *%) G.N. F%#$%#D(6=1

 1<,µ*&) =",3,%(&) O-//7$,- & =",4-'"6;), <µ;µ& =",3,%(&), AO?> 
2F,.7D& IJ"6:. ?$,/B9J., O*./$, ?#"$&µ&/"6;) S#"$,-$%"6;), LL=A>> 

L0 #$A>( 2, ?',:'#$K#("µ0 0&2 .,' &--0) -0'$("%<10) 0.$A) $5) µ2Gµ5) 

,2,<2K%'#5) ,2$'.0'µ=2(" 0:5%0&F(2$,' ,:A $52 5-0.$%(µ,<25$'.G 

,.$'2(8(-1, (ELC), :(" 0.:=µ:0$,' ,:A #"µ8,$'.A .'25$A $5-=BD2(, 
#>0?'&#,µ0 0'?'.A :%D$A.(--( ,.$'2(8A-5#5) ,%#02'.K2 µ"K2 C57BL/6 .,' 

0-=<>(" >D%'.G) µ2Gµ5), A:D) :0%'<%&B0$,' :,%,.&$D. X,µ8&2(2$,) ":AN5 
$52 «,%>G $D2  3Rs (Replacement, Reduction, Refinement)» #$( #>0?',#µA $D2 

:0'%,µ&$D2 >%5#'µ(:('G#,µ0 $%0') (µ&?0) $D2 8 FKD2 (<', 2 #0'%=) 

:0'%,µ&$D2) µ1, <', =.I0#5 #0 ELC, µ1, <', 0'.(2'.G =.I0#5 #0 ELC .,' µ1, 
D) µ&%$"%0). E =.I0#5 ?'G%.0#0 90 -0:$& $52 5µ=%, <', 30 5µ=%0) =>(2$,) $( 

.'25$A $5-=BD2( .&$D ,:A $(") .-D8(7) ?',81D#5). E =2$,#5 5-0.$%'.(7 
:0?1(", A:D) µ0$%GI5.0 µ0 $( A%<,2( NARDA SRM  3000 01>0 µ=#5 $'µG !=12 

V/m .,' .,$& #"2=:0', $'µG SAR= # E2/% =0,111Watt/Kg, A:(" # = 0,8 S/m 

.,' % = 1040 Kg/m3. O =-0<>() $5) >D%'.G) µ2Gµ5), :%,<µ,$(:('GI5.0 µ0 $5 
«*(.'µ,#1, C2,<2K%'#5) V=#5) C2$'.0'µ=2("», A:(" (' µ70) .,-(72$,' 2, 

,2,.,-=#("2 $52 .D?'.(:('5µ=25 :-5%(B(%1, I=#5) ?"( Aµ('D2  ,2$'.0'µ=2D2 
#$( >K%( .,' 2, 0@0%0"2G#("2 <', :0%'##A$0%( >%A2( $( µ0$,$(:'#µ=2( 

,2$'.01µ02( =2,2$' $(" µ5 µ0$,$(:'#µ=2(". E '.,2A$5$, ,"$G 0.$'µ&$,' µ=#D 

02A) «*01.$5 *'&.%'#5)» (**), :(" ":(-(<1F0$,' ,:A $( >%A2( 0@0%0725#5) 
$D2 ?"( ,2$'.0'µ=2D2. *',:'#$KI5.0 #$,$'#$'.& #5µ,2$'.G µ01D#5 $(" ** µ0 

$52 ELC (p<0,05) .&$' :(" #5µ,120' A$' (' µ70) ?02 ,2$'-,µ8&2(2$,' $5 
µ0$,$A:'#5 ,2$'.01µ02(", <0<(2A) :(" ,:(?1?0$,' #0 0:1?%,#5 $5) ELC #$(2 

'::A.,µ:(, ,B(7 A:D) =>0' ?0'>I01 :,%Aµ(', ?',$,%,>G >D%'.G) µ2Gµ5) 

:%(.,-(72 B&%µ,., :(" ,--('K2("2 $5 -0'$("%<1, $(" '::A.,µ:(". 
6"µ:0%,120$,' A$' 5 ELC ,:A .'25$A $5-=BD2(, 0.$A) ,:A $5 µ2Gµ5 

,2,<2K%'#5) ,2$'.0'µ=2D2  0:5%0&F0' 0:1#5) .,' $5 >D%'.G µ2Gµ5, :,%A-( :(" 
(' ?"( ?',?'.,#10) µ2Gµ5) 0-=<>(2$,' ,:A ?',B(%0$'.G :0%'(>G $(" 0<.0B&-(". 

!.$'µ&$,' A$' 5 µ5 #$(>0"µ=25 ?%&#5 $5) 5-0.$%(µ,<25$'.G) ,.$'2(8(-1,) 

02?0>Aµ02, :,%02(>-01 .,' &--0) :0%'(>=) $(" 0<.0B&-(" µ0 ,.Aµ5 &<2D#$0) 
#"2=:0'0).
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SPATIAL MEMORY IMPAIRMENT IN MICE Mus musculus C57BL/6 

AFTER EXPOSURE TO A MOBILE PHONE 

Ntzouni M.P.1, Kostomitsopoulos N. 2 and L. H. Margaritis1

1Department of Cell Biology & Biophysics, Faculty of Biology, University of Athens, 
Panepistimiopolis, 15784 Athens,   2Laboratory Animal Facilities, Centre of 
Experimental Surgery, Biomedical Research Foundation, Academy of Athens

In order to investigate whether or not other memory functions besides 

recognition memory are affected by the electromagnetic field (EMF) emitted by 

a mobile phone, we designed a special radiation protocol combined with a 

spatial memory paradigm in mice Mus musculus C57BL/6 as described below. 

Three groups of animals (8 each) were used in two series of experiments (48 

animals in total): exposed, sham exposed and control group. The 3Rs concept 

for Refinement, Reduction and Replacement of animal experimentation was 

taken under consideration. The exposure lasted 90 minutes per day for 30 days 

with a mobile phone in operation under each home cage. Electrical field 

intensity as measured with the spectrum analyzer NARDA SRM 3000 was 

E=12 V/m. Specific absorption rate (SAR) = # E2 / % = 0,111 W/Kg, where # = 

0,8 S/m and % = 1040 Kg/m3 . The specific paradigm of “Object Location Task” 

was used to test the performance of spatial memory, which is controlled by the 

hippocampus. During this trial the mice are called to retrieve the encoded 

location information of two identical objects within a cued environment and to 

explore more extensively  the displaced object versus the non displaced during 

the trial session. The final ability in the exploration of the displaced object is 

assessed via a “Discrimination Index” which is calculated from the time spent 

exploring each object. The results showed a statistically significant decrease of 

DI (p<0,05) in exposed group vs the sham exposed which means that the mice 

are not able to perceive the displacement of the object. It is concluded that 

hippocampal function has been disturbed by  EMFs since similar spatial memory 

impairment is caused by drugs affecting hippocampus. Therefore mobile phone 

EMF, which affect recognition memory  as we reported previously, is able to 

impair spatial memory  as well, under the same exposure conditions albeit the 

two memory  functions are controlled by different brain regions. It  is postulated 

that the non targeted impact of this type of radiation may disturb other brain 

regions with still unknown hazards.
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GJH!/DEF:GA <AG R!FKB@F:GD:G @:D <AG J/!F@:/HD:G 

G<BH K!<:>BIDGKB <BJ MYTILUS GALLOPROVINCIALIS

J(8*.3 ;$9%[%1 :3$,1-. ;&/#2%=1, *%) F)7%69D/6= P%AD90).=1

1 A$%&'/;$", H-'",3,%(&) I:J., <,µ*&) IJ,3,%(&), <µ;µ& =",3,%(&), >$"'/,/*3#", 
?&.#9"'/;µ", @#''&3,.(61), <O 54124, A337D&

6$, :-,1#', $5) /-'µ,$'.G) C--,<G), #.(:A) $5) :,%(7#,) µ0-=$5) 

G$,2 5 ?'0%0725#5 $D2 B"#'(-(<'.K2 ,:(.%1#0D2 $D2 µ"?'K2  #$5 

#"2?",#µ=25 0:1?%,#5 ,"@5µ=25) #"<.=2$%D#5) CO2 .,' I0%µ(.%,#1,). 3', 

$( -A<( ,"$A, =<'20 :%(#?'(%'#µA) $5) ?%,#$'.A$5$,) <-".(-"$'.K2  02F7µD2 

A:D) .'2&#5 $(" :"%(#$,B"-'.(7 (@=() (PK) .,' BD#B(B%(".$(.'2&#5 (PFK) 

.,' $(" /7.-(" Krebs A:D) #"2I0$&#5 $(" .'$%'.(7 (@=() (CS) #$( µ,2?7, 

.,' #$(2 :%A#I'( :%(#,<D<A µ" (PAM) µ"?'K2  $(" 01?(") Mytilus 

galloprovincialis :(" 0<.-'µ,$1#$5.,2 #0 #"2IG.0) ,"@5µ=25) I0%µ(.%,#1,) 

.,' >,µ5-(7 pH. 

d%'µ, &$(µ, $(" 01?(") #"--=>I5.,2 ,:A $( V0%µ,4.A .A-:( .,' ,B(7 

0<.-'µ,$1#$5.,2 #$') #"2IG.0) $(" 0%<,#$5%1(", #$5 #"2=>0', 

?',µ('%&#$5.,2 #0 $=##0%, 02"?%01, µ0 $') ,.A-("I0) #"2IG.0): ,) 18(C/pH 

7,4, 8) 24(C / pH 7,4, <) 26(C / pH 7,4 .,' ?) 28(C / pH 7,4. O' ?0'<µ,$(-5N10) 

:%,<µ,$(:('GI5.,2 $52 15, 35, 55, 105, 155 .,' 205 5µ=%, $(" 0<.-'µ,$'#µ(7 

$D2 µ"?'K2 #0 ,"$=) $') #"2IG.0). O' µ0$%G#0') $D2 02F"µ'.K2 ?%,#$'.($G$D2 

=<'2,2 #7µBD2, µ0 <2D#$=) µ0IA?("). 

;, ,:($0-=#µ,$, =?0'@,2 A$' 5 I25#'µA$5$, $D2 µ"?'K2 µ0'K20$,' 

#5µ,2$'.& A$,2 ,"$& 0.$1I02$,' $,"$A>%(2, #0 >,µ5-A pH .,' "N5-=) 

I0%µ(.%,#10) #"<.%'$'.& µ0 $52 =.I0#5 $(") µA2(2 #0 "N5-=) I0%µ(.%,#10). 

E ,"@5µ=25 ,2I0.$'.A$5$, :'I,2A2 2, (B01-0$,' #$52 µ01D#5 $(" µ0$,8(-'.(7 

%"Iµ(7. O' ?%,#$'.A$5$0) $D2 02F7µD2  µ0'K2(2$,' #5µ,2$'.& A$,2 $, µ7?', 

0.$1I02$,' #$') 1?'0) #"2IG.0) ":(#$5%1F(2$,) :0%,'$=%D $52  :,%,:&2D 

":AI0#5. 

C:A $, :,%,:&2D :%(.7:$0' A$' 5 µ01D#5 $(" µ0$,8(-'.(7 %"Iµ(7 

µ:(%01 2, #"µ8&--0' #5µ,2$'.& #$52 ,2$'µ0$K:'#5 $(" I0%µ'.(7 #$%0) .,' 

#$5 µ01D#5 $5) I25#'µA$5$,) :(" ,"$A :%(.,-01. H#$A#(, 5 ,--5-0:1?%,#5 

$D2 ?7( :,%,<A2$D2 #$(2 .,I(%'#µA $D2 (%1D2 ,2(>G) $D2 µ"?'K2 #$52 

,--,<G $D2 :0%'8,--(2$'.K2 #"2I5.K2 ,:,'$01 :0%,'$=%D ?'0%0725#5.  

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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SYNERGETIC EFFECTS OF TEMPERATURE AND HYPERCAPNIA 

ON THE METABOLISM OF THE BIVALVE MYTILUS 

GALLOPROVINCIALIS

Ntokou Aglaia1. Anestis Andreas1 and Michaelidis Basile.1
1 Laboratory of Animal Physiology, Department of Biology, Aristotle University of 

Thessaloniki, 54124, Greece

The present study aimed to explore the physiological responses of the 

bivalve Mytilus galloprovincialis at the combined stress of high levels of CO2 

and temperature, in light of climate change. For this reason, activities of the 

glycolytic enzymes PK, PFK and CS were measured under conditions of 

elevated temperature and decreased pH. 

Mature individuals were collected from Thermaikos Gulf, acclimated at 

lab conditions for several weeks and then divided into four groups that were 

transferred at different aquariums. In each aquarium, different  conditions were 

applied for 20 days: a) 18(C/pH 7.4, b) 24(C /pH 7.4, c) 26(C /pH 7.4 and d) 

28(C /pH 7.4. The mantle and posterior adaptor muscle (PAM) of mussels were 

sampled after 1, 3, 5, 10, 15 and 20 days of acclimation and frozen immediately 

in liquid nitrogen until used. Enzyme activities were then measured according 

to known methods.

 According to our results, mortality  is significantly  reduced when 

mussels are exposed to both increased temperature and decreased pH, compared 

to the mortality  recorded under conditions of only increased temperature. 

Moreover, the enzyme act ivies were also reduced under these conditions, 

indicating metabolic depression. 

 Consequently, metabolic depression caused by the increased CO2 levels 

could possibly be involved in the decrease of the effects of thermal stress on 

mussels physiology  and survival. However, the interaction of temperature and 

CO2 in determining the mussel’s tolerance limits at changing environmental 

conditions should be further investigated.
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!@@FDGA /FL<!DHLH: A !/D@BDHLHD: GJG<AK:<BG-

H:HBKAN:HLH
")*.&8µ.3 ;1,2*

1IMBB-FoRTH 6&" 2<µ. =",3,%(&), ?.O$;/1), P$763#",, O$;/1 3

6>0?A2 $( Gµ'#"  $D2 :%D$042K2 $(" ."$$&%(" 0..%12(2$,' :-G%D) G 0'#&<(2$,' #0 
µ0µ8%&20) ,:A  µ0µ8%,2(#72?0$0) µ0$,I0$&#0). E .7%', 8,.$5%',.G µ0$,I0$&#5 
,:($0-01$,' ,:A $( #7µ:-(.( SecYEG, =2, .,2&-' :("  0@&<0' :(-":0:$1?', .,' $(2 
:0%'B0%'.A .'25$G%, SecA C;M&#5. ;, 0..%'$'.& :(-":0:$1?', #"2$1I0$,' D) 
":%(:%D$0P20)" (' (:(10) B=%("2 :%(#D%'2& ,µ'2($0-'.& :0:$1?',-#Gµ,$,. ;, 
:0:$1?',-#Gµ,$, µ:(%(72 2, ,2,<2D%'#$(72 01$0 ,:A  $( 6Dµ&$'( C2,<2K%'#5) 
65µ&$D2 (Signal Recognition Particle, SRP) 01$0 ,:A  $5 SecA .,', #$5 #"2=>0',, 2, 
#$(>0"I(72 #$5 µ0µ8%&25 .(2$& G :&2D  #$5 µ0$,I0$&#5. 9%A#I0$0) :-5%(B(%10) 
#5µ,2$'.=) <', $5 #$A>0"#5 8%1#.(2$,' #$5 "µ5 0<<02G" ?',µA%BD#5 $D2 K%'µD2 
$µ5µ&$D2 $5) :%(:%D$0P25) .,' ,"$& µ:(%01 2, ,2,<2D%1F(2$,' ,:A µ(%',.=) 
#"2(?(7) A:D) (  Trigger Factor G 5 SecB. !:':%A#I0$,, µ:(%01 2, ,2,<2D%1F(2$,' 
.,' ,:A $5 SecA, 01$0 #$( ."$$,%A:-,#µ, G, :'( ,:($0-0#µ,$'.&, A$,2 ,"$G 
8%1#.0$,' ?0#µ0"µ=25 #$( .,2&-' SecYEG . ;, :0:$1?',-#Gµ,$, =>("2 =2, 2=( 
("#',#$'.A %A-( :=%,2 $5) #$A>0"#5) .,IK) ?%(72 D) ,--(#$0%'.(1 020%<(:('5$=) 
$5) µ0$,I0$&#5). L0$& $5 #72?0#5 $(") #0 0'?'.G ,7-,., :&2D #$5 SecA, 020%<(72 
in trans <', 2, :%(DIG#("2 $, 0@G) $%1, ?',?(>'.& #$&?',: :%K$(2, $52 
“020%<(:(15#5" :(" (?5<01 $5 µ0$,I0$&#5 #0 µ', >,µ5-A$0%5 020%<0',.G 
020%<(:('5µ=25 .,$&#$,#5. L0$& #$52 ":,<1?0"#5" µ=#D $5) (:(1,) :,<'?07(2$,' 
#$52 0..%'$'.G µ5>,2G $, µ5-0<<02G, K%'µ, $µGµ,$, $5) :%(:%D$0125) .,', $=-(), $52 
«=..%'#5», .,$& $52 (:(1, $, :,<'?0"µ=2, K%'µ, $µGµ,$, "B1#$,2$,' :(--,:-(7) 
.7.-(") µ0$,$A:'#5), $µ5µ,$'.&. W:&%>("2 0.,$(2$&?0) 0..%'$'.=) :%D$0P20) µ0 
?',B(%0$'.& :0:$1?',-#Gµ,$, .,' K%'µ, $µGµ,$,. 9('& 012,' $, «bar codes» :&2D #$, 
0..%'$'.& :0:$1?',-#Gµ,$, .,' #$, K%'µ, $µGµ,$, $D2 0..%'$'.K2 :%D$042K2 :(" 
"?',8&F(2$,'" ,:A $(") ?'&B(%(") ."$$,%(:-,#µ,$'.(7) :,%&<(2$0) #$A>0"#5) 
(Trigger Factor, SecB, SecA) .,' #$5 #"2=>0', ,:A  $5 µ0$,I0$&#5, .,IK) ,"$G :0%2& 
,:A #$&?', "020%<(:(15#5)", ":,<1?0"#5)" .,' "=..%'#5)"; 3', 2, ,:,2$G#("µ0 # 
,"$& $, 0%D$Gµ,$, #"2?"&F("µ0 :%(:%D$0P20), µ0 0--01µ,$, .,' ,--,<µ=20) 
:0%'(>=), ?(.'µ,#10) in vivo .,' in vitro, 8'(B"#'.=) ?(.'µ=) <', $5 µ0-=$5 
:%D$0'2'.K2 #"µ:-A.D2, ?(µ'.G ,2&-"#5 µ0 >%G#5 NMR .,' .%"#$,--(<%,B1,), 
8'(:-5%(B(%'.G .,' B,#µ,$(µ0$%1, µ&F,).
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PROTEIN SECRETION: THE SYSTEM-NANOMACHINE CROSS-

TALK

Economou A1,2*

1IMBB-FoRTH and 2Dpt of Biology, U.Crete, Iraklio, Crete, Greece 

Almost half of cellular proteins are secreted across or inserted into membranes 

by membrane-embedded translocases and inhabit  the cell envelope. The main 

bacterial translocase comprises the SecYEG "protein-conducting channel" and 
the peripheral ATPase motor SecA. Secretory polypeptides are synthesized as 

"preproteins" carrying aminoterminal, cleavable signal peptides. Signal peptides 
can be recognized by the Signal Recognition Particle (SRP) or SecA and thus be 

targeted to the membrane near or at the translocase. Additional targeting 

information resides in the "non-native" conformation of the mature domains of 
preproteins and this can be recognized not only by chaperones like Trigger 

Factor or SecB but also by SecA, either at the cytoplasm or, more efficiently, 
when bound at  SecYEG. Signal peptides have a novel essential role beyond 

targeting as allosteric activators of the translocase. Upon docking on their 

binding groove on SecA, they act in trans to drive three successive states: first, 
"triggering" that drives the translocase to a lower activation energy state; then 

"trapping" that  engages non-native preprotein mature domains docked with high 
affinity on the secretion apparatus at a distinct site and, finally, "secretion" 

during which trapped mature domains undergo multiple turnovers of 

translocation in segments. There are hundreds of secretory  proteins with 
different signal peptides and mature domains. What are the “barcodes” on 

secretory protein signal peptides and mature domains that are first “read” by  the 
different cytoplasmic targeting factors (Trigger Factor, SecB, SecA) and then by 

the translocase as it  undergoes “triggering”, “trapping” and “secretion”? To 

address these questions we combine truncated and domain-swapped preproteins, 
in vivo and in vitro assays, biophysical assays to study complexes, structural 

dissection using NMR and crystallography, bioinformatics and mass-
spectrometry.
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SALMO LOUROSENSIS DELLING, 2010: !H: :/!DIBJK!HB 

!HEAKD@B !DEBG @:D <B @:R!G<LG ED:<AFAGAG <BJ

")*.&8µ.3 ;&4+, J(<*6= ;92K%&/#.=,, ;&%A(%A)</.3 N#5A% *%) G0.&<#/.= 
?'<&&6=

A$%&'/;$", IJ,3,%(&), <µ;µ& =",3,%"6:. #4&$µ,%:. 6&" <#+.,3,%":., ?&.#9"'/;µ", 
LJ&..(.J. 45110, LJ7..".&, e-mail: ileonard@uoi.gr

;( #,-µ(2(0'?=) Salmo lourosensis Delling, 2010 (Salmonidae), 012,' N&%' $D2 

0#D$0%'.K2 "?&$D2, 02?5µ'.A $(" 9($,µ(7 X(7%(" (+.*. !--&?,), $( (:(1( 

$') $0-0"$,10) ?"( ?0.,0$10) I0D%GI5.0 D) 01?() ":A 0@,B&2'#5. 9%A#B,$,, 5 
#"#$5µ,$'.G .,' 02$,$'.G =%0"2, :0?1(" ,:(.&-"N0 $52 7:,%@5 ,$AµD2 $(" 

01?("). !2$(7$('), 5 µ0-=$5 $5) ,BI(21,) $(" 01?(") µ0 $5 µ=I(?( $5) 
#7--5N5) -0:,2,#7--5N5) =?0'@0 A$' ( :-5I"#µA) 012,' :0%'(%'#µ=2() .,' $( 

01?() .'2?"2070' ?'A$' =>0' :0%'(%'#$01 #0 =2, µ'.%A $µGµ, $(" :($,µ(7 

=.$,#5) µA-') 28 >-µ. 9'( #"<.0.%'µ=2,, $( 01?() :0%'(%1F0$,' µA2( #$( 
,2K$0%( $µGµ, $(" :($,µ(7 X(7%(" µ0 $, 2A$', A%', $5) .,$,2(µG) $(" 2, 

(%1F(2$,' ,:A =2, "?%(5-0.$%'.A B%&<µ,,. 
O' ."%'A$0%0) ,:0'-=) <', $( 01?() 012,' 5 ,:K-0', .,' 5 ":(8&Iµ'#5 $(" 

8'($A:(" $(" #"µ:0%'-,µ8,2(µ=25) $5) 'F5µ,$(<=20#5), $5) µ01D#5) $5) 

:,%A>I',) 8-&#$5#5), $5) >,µ5-G) :('A$5$,) $D2 ,2,:,%,<D<'.K2 :0?1D2 .,' 
$5) µ01D#5) $5) :,%,<D<'.A$5$,) #$5 .7%', %(G .,' :,%A>I', FK25. !:':-=(2, 

( ,2$,<D2'#µA) D) :%() $5 $%(BG µ0 $5 µ5 'I,<02G '%'?1F("#, :=#$%(B, 
(Oncorhynchus mykiss) :(" ?',B07<0' ,:A $') '>I"(.,--'=%<0'0) $5) :0%'(>G) 

,:($0-01 #5µ,2$'.G ,:0'-G <', $( 01?(). ;=-(), 5 02$,$'.G :%,.$'.G $5) 

,-'01,) $(" 01?(") ,:A $(") N,%&?0) .,IK) .,' 5 .,$,#.0"G $(" B%&<µ,$() 
=>("2 :0%'(%1#0' $52 :0%'(>G .,$,2(µG) $(" .,' =>("2  0:5%0&#0' $52 :('A$5$, 

$(" 8'A$(:(".
;( S. lourosensis =>0' ,2,<2D%'#$01 D) 01?() "N5-G) ?',>0'%'#$'.G) ,@1,), =>0' 

>,%,.$5%'#$01 D) .'2?"207(2  #7µBD2, µ0 $( /A..'2( +'8-1( $D2 

C:0'-(7µ02D2  6:(2?"-AFDD2 $5) !--&?,), #"µ:0%'-,µ8&20$,' #$52 (?5<1, 
92/43/EEC $5) !! (:,%,%$Gµ,$, TT, IV), :%(#$,$070$,' ,:A $5 6"2IG.5 $5) 

+=%25) (:,%&%$5µ, TT) .,' ,:A $( :%(0?%'.A ?'&$,<µ, $(" 0--52'.(7 .%&$(") 
(67/1981). 9,%& $52 0:01<("#, ,2&<.5 <', µ0-=$5 .,' :%(#$,#1, $(" 

02,:(µ012,2$() :-5I"#µ(7, ?02 ":&%>0' .,µ1, ?',>0'%'#$'.G 02=%<0', :(" 2, 

,B(%& $( 01?(). E 0:'81D#5 .,' 5 ?',$G%5#5 $5) 02?5µ'.G) :=#$%(B,) $(" 
9.X(7%(" ,:,'$(72 &µ0#0) 02=%<0'0) :(" I, #$(>07("2 #$52 :%(#$,#1, $(" 

02?','$Gµ,$() .,' $D2 :-5I"#µK2 $5). 
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SALMO LOUROSENSIS, DELLING, 2010: A THREATENED ENDEMIC 

SPECIES AND ITS CONSERVATION STATUS

Oikonomou Anthi,, Ntakis Alexandros, Anastasiadou Chryssa and Leonardos 
Ioannis

Laboratory Zoology, Department of Biological Applications and Technology, 
University of Ioannina, 45110, Ioannina, e-mail: ileonard@uoi.gr

Salmo lourosensis, Delling, 2010, (Salmonidae) is a freshwater salmonid 

species endemic to Louros River (NW Greece), which was considered as extinct 

for the past two decades. Recent intensive field work has revealed the species to 
be extant. However, based on our extensive field surveys under the Trout 

Population Monitoring project, including capture-recapture techniques, we 
estimate that species’ current population is low and the species is considered as 

Endangered because it  is currently restricted to a short part of the river 

extending to 28 km; almost one third of the riverine ecosystem. More 
specifically, S. lourosensis has been recorded only  in the upper part of Louros 

River with the southern border of its distribution restricted by a hydroelectric 
dam. 

The major threats for the population are the habitat loss and degradation 

including the loss of pool habitat, sedimentation, riparian vegetation, low 
quality of spawning grounds and reduction of instream and riparian area food 

production. In addition, the competition and the diet overlap with the non-native 
rainbow trout (Oncorhynchus mykiss) which escapes from the region’s 

aquacultural farms are among the important threats of the endemic trout. 

Intensive fishing practice by  the local fishermen as well as the dam’s 
construction have restricted its distribution area into a small part of the riverine 

ecosystem and have affected habitat’s and water’s quality.
S. lourosensis has been recognized as a species of high conservation value; it  is 

assigned as endangered in the Red Book of Endangered Species of Greece, 

listed in the EU Habitat Directive 92/43/EEC (Annexes II, IV), protected by the 
Bern Convention (Appendix II) and by the Presidential Decree No. 67/1981 of 

the Greek State. Despite the urgent need for studying and protecting the 
remaining populations, currently there are no specific conservation actions for 

S. lourosensis. Survival and persistence of this endangered endemic trout clearly 

requires rapid conservation actions along with provisions for the protection of 
its habitat. 
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:H:IJGA <AG :CDB/DG<D:G <AG NFAGAG !HBG @BDHBJ 

G:FL<A !D@BHLH G<DG K!<FAG!DG <AG MBHDKB<A<:G G<: 

Q:FD:
C)Q#$.= "#1%&D/6=, B'&A(%&(D&.= C*<&)%=

A$%&'/;$", L+2-,3,%(&), <,µ*&) IJ,3,%(&), <µ;µ& =",3,%(&), >$"'/,/*3#", 
?&.#9"'/;µ", @#''&3,.(61)  

E >%G#5 #"#$5µ&$D2  N5B',.G) ,2&-"#5) 0'.A2,) #$') µ0$%G#0') $5) 

<(2'µA$5$,) $D2 N,%'K2 0B,%µAF0$,' A-( .,' :0%'##A$0%( #$') µ=%0) µ,). O' 

0B,%µ(<=) ,"$=) :=%,2 $(" 0'?'.(7 -(<'#µ'.(7 ,:,'$(72 $5 >%G#5 0'?'.(7 .,' 

#"2GID) ,.%'8(7 0@(:-'#µ(7 A:D) 012,' =2, #$0%0(#.A:'( µ0 .&µ0%, 

#"2?0?0µ=25 µ0 E/W. 6$52 :,%(7#, 0%<,#1, µ0-0$GI5.0 5 02,--,.$'.G >%G#5 

02A) ,:-(7 0:'$%,:=F'(" #,%D$G 0'.A2D2 (flatbed scanner) #$(2 ":(-(<'#µA 

$5) <(2'µA$5$,) #$, N&%',. 3', $(2 ":(-(<'#µA $5) <(2'µA$5$,) 

>%5#'µ(:('GI5.,2  BD$(<%,B10) ,:A ?01<µ,$, '#$(7 D(I5.K2 <,7%(", 

Engraulis encrasicolus, :(" #"--=>I5.,2 $A#( µ0 $5 >%G#5 02A) #,%D$G (HP 

Scanjet G4050) A#( .,' µ=#D #$0%0(#.(:1(" #"2?0?0µ=2(" µ0 .&µ0%, 

µ'.%(#.(:1,) (ProGres C3). 6$5 #"2=>0', µ0 $5 >%5#'µ(:(15#5 -(<'#µ'.(7 

N5B',.G) ,2&-"#5) 0'.A2,) (Image J) ":(-(<1#$5.0 $A#( 5 <(2'µA$5$, 

(8,%"µ0$%'.G µ=I(?(): :".2A$5$, D(."$$&%D2 x 8&%() D(IG.5)) A#( .,' $( 

µ=<0I() $D2 D(."$$&%D2 .,' µ0 $, ?7( µ=#,. ;, ,:($0-=#µ,$, $5) =%0"2,) 

=?0'@,2 µ5 #5µ,2$'.=) #$,$'#$'.& ?',B(%=) #$') µ0$%G#0') $A#( $(" ,%'Iµ(7, 

A#( .,' $(" µ0<=I(") $D2 D(."$$&%D2. 6"20:K), ,:(?01@,µ0 :D) ( 

":(-(<'#µA) $5) <(2'µA$5$,) #$, N&%', µ:(%01 2, <120' .,' µ0 $5 >%G#5 02A) 

0:'$%,:=F'(" #,%D$G 0'.A2D2, ( (:(1() 012,' =2, $%A:() :(-7 :'( ,:-A) .,' 

('.(2(µ'.A) #0 #>=#5 µ0 $5 >%G#5 #$0%0(#.(:1(". 
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VALIDING THE USE OF A SIMPLE FLATBED SCANNER IN THE 

MEASUREMENT OF FISH FECUNDITY

Giorgos Orfanidis, Konstantinos Ganias
Laboratory of Ichthyology, Section of Zoology, Department of Biology, Aristotle 

University of Thessaloniki

The routines of digital particle analysis provide valuable tools for the 

measurement of fish fecundity and are used from a wide number of laboratories 

worldwide. However, applications of digital image analysis require the 

existence of specific and often expensive infrastructure such as an ocular 

microscope with attached camera linked to a computer. The present study 

validates the use of a simple flatbed scanner in the measurement of fecundity of 

European anchovy, Engraulis encrasicolus. Specifically, fecundity 

measurements based on photographs of ovarian whole mounts captured both by 

means of a scanner (HP Scanjet G4050) and a microscope camera (ProGres 

C3). The photographs were analyzed through digital particle analysis inside 

Image J (rsbweb.nih.gov/ij/) which served to provide measurements of both 

oocyte counts and size. Finally  measurements from the scanner were compared 

to those from the stereoscope (reference method). The  results showed  non-

significant statistical differences in the measurement of  both number and size 

of oocytes. This result suggests that the calculation of fecundity in fishes can be 

performed by  using images from scanner,  which  is  a   much 

more  simple  and  cost-efficient alternative compared to the use of ocular 

microscope.
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B R!K!IDLEAG ‘A /I!BH:8LH FBIBG ED:@FD<LH 

J/BKBH:ELH @:D BKB!DELH FJRKDG<LH <BJ 

/FL<!:GLK:<BG G<A KBF4BM!H!GA <BJ B4R:IKBJ <BJ 
ED/<!FBJ !H<BKBJ Drosophila melanogaster

E%&(%H+ ;.@., P092&(H%= E.@., P092&(H%= ;.@., F-<*.3 P.,., F%#$%#D(6= G.N., 
E%-%A)/2#6 ?.>. *%) >(#%O.-8/6= @.?.

<,µ*&) =",3,%(&) O-//7$,- 6&" =",4-'"6;), <µ;µ& =",3,%(&), A2."68 6&" 
O&9,D"'/$"&68 ?&.#9"'/;µ", >21.:., ?&.#9"'/1µ"89,31, IJ%$74,- 15784, >2;.&

;( :%D$0&#Dµ, #"2'#$& =2, "N5-G) (%<&2D#5) :(-"-:%D$042'.A #7µ:-(.( 
$(" ."$$&%(", :(" ?%, D) µ5>,2G ,:('.(?Aµ5#5) :%D$042K2 µ=#D 0.-0.$'.G) 

.,' #$(>0"µ=25) :%D$0A-"#5) ,"$K2. 6$, :-,1#', $5) µ0-=$5) ,"$G), 

?'0%0"2&$,' 5 #"µµ0$(>G $(" :%D$0,#Kµ,$() #$') ,2,:$"@',.=) ?',?'.,#10) 
#>5µ,$'#µ(7 $(" #72I0$(" (BI,-µ(7 $(" ?1:$0%(" 02$Aµ(" Drosophila 

melanogaster, 0#$'&F(2$,) #$( µ(%B(<020$'.A %A-( $5) ?%&#5) 0:'-0<µ=2D2 
":(µ(2&?D2 $(", .,IK) .,' .%1#'µD2 %"Iµ'#$K2 ,"$(7. 6$52 .,$07I"2#5 

,"$G, ?5µ'("%<GI5.,2 µ=#D $(" <020$'.(7 #"#$Gµ,$() GAL4/UAS ?':-& 

?',<(2'?',.& =2$(µ, '.,2& 2, ":0%0.B%&F("2 0:'I"µ5$& RNAi $µGµ,$, .,' 
µ0$,--,<µ=20) :%D$0P20) $(" :%D$0,#Kµ,$() µ0 '#$(0'?'.A $%A:(. 

C.(-(7I5#0 :,%,$G%5#5 $D2 (BI,-µK2  µ0 $0>2(-(<10) BD$(2'.G) .,' 
5-0.$%(2'.G) µ'.%(#.(:1,) #&%D#5). *',:'#$KI5.0 A$' 5 ,:020%<(:(15#5 $D2 

":(µ(2&?D2 Rpn1 .,' Rpn2 $(" %"Iµ'#$'.(7 19S :%D$0,#Kµ,$(), .,IK) .,' 

$D2 ,5 .,' 86 ":(µ(2&?D2 $(" .,$,-"$'.(7 20S :%D$0,#Kµ,$(), (?5<01 #0 
=2$(2( B,'2A$":( ,2Kµ,-D2 (µµ,$'?1D2, .,$,?0'.27(2$,) $( I0µ0-'K?5 %A-( 

$(") #$5 µ(%B(<=20#5 $(" (BI,-µ(7. !:':%A#I0$,, 5 ?%&#5 $5) :%D$0&#5) 
UBP2, :,%0µ:(?1F0' :-G%D) $5 ?5µ'("%<1, (µµ,$'?1D2, 02K .,$,#$(-G ,"$G) 

(?5<01 #0 B"#'(-(<'.A B,'2A$":(. ;=-(), 5 ,:020%<(:(15#5 $D2 %"Iµ'#$K2 

$(" :%D$0,#Kµ,$() UbcD1 .,' UbcD4 ?0 B,120$,' 2, =>0' 0:':$K#0') #$5 
µ(%B(<=20#5 $(" (BI,-µ(7, 02 ,2$'I=#0' µ0 ,"$G2  $(" UbcD6. E =2$,#5 $(" 

:,I(-(<'.(7 B,'2($7:(" ,2$,2,.-&$,' &µ0#, .,' #0 ."$$,%'.A 0:1:0?( #$52 
&$,.$5 ?'0"I=$5#5 G ,:("#1, %,8?(µ0%K2 #$, (µµ,$1?',, µ0$& ,:A 

:,%,$G%5#5 $(µK2 #0 BD$(2'.A µ'.%(#.A:'(. ;, ,:($0-=#µ,$, $5) :,%(7#,) 

=%0"2,), ":(?0'.27("2 $52  &%%5.$5 #>=#5 $5) ,:%A#.(:$5) :%D$0,#Dµ'.G) 
-0'$("%<1,) µ0 $5 B"#'(-(<'.G µ(%B(<=20#5 $(" #72I0$(" (BI,-µ(7 #$5 D. 

melanogaster.
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THE FUNDAMENTAL OR REDUNDANT ROLE OF DISTINCT 

PROTEASOME SUBUNITS AND COGNATE REGULATORS DURING 

EYE MORPHOGENESIS IN Drosophila melanogaster 

Pantazi ;.D., Velentzas P.D., Velentzas ;.D., Bakou V.,., Margaritis L.H., 
Papassideri ?.S. and Stravopodis D.J. 

Faculty of Biology, Department of Cell Biology and Biophysics, University of Athens, 
Panepistimiopolis, 15784 Zografou, Athens, Greece

Proteasome represents a highly sophisticated protease complex designed to 

carry  out selective, efficient and processive hydrolysis of client proteins. In the 

present study, we investigate the contribution of proteasome structure and 

function in the developmental integrity course during formation of the 

compound eye in Drosophila melanogaster, focusing on the morphogenetic role 

of its critical subunits and regulators, as well. To this direction, double 

transgenic flies, able to overexpress selected RNAi moieties and mutant 

proteins, in a cell type-specific manner, were generated through the GAL4/UAS 

binary  genetic system. The eye morphology was examined via optical and 

scanning electron microscopy (SEM) approaches. It proved that  downregulation 

of Rpn1 and Rpn2 subunits of the regulatory 19S proteasome, as well as 

reduction of ,5 and 86 subunit expression levels of the catalytic 20S 

proteasome, led to rough phenotypes, thus demonstrating their fundamental role 

in eye morphogenesis. Moreover, the overexpressed UBP2 yeast protease 

strongly inhibits the formation of compound eye ommatidia, producing an “eye-

less” phenotype, while the RNAi-mediated suppression of the UBP super-

family homologous member does not seem to cause any  prominent abnormality. 

Interestingly, in contrast  to the downregulated UbcD6 proteasome determinant, 

which is associated with the formation of notable eye defects, the RNAi-

induced decrease of UbcD1 and UbcD4 (critical proteasome regulators) protein 

levels does not detectably affect the eye morphogenetic course. Depending on 

the severity, the pathological phenotype of the eye can be also reflected on a 

perturbed cellular architecture as well, since cross-sections observed via optical 

microscope display either an irregular arrangement or absence of rhabdomeres 

in ommatidia. Our results clearly  indicate the functional importance of 

unimpaired proteasome in normal eye development of D. melanogaster.
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!DGBGLKD@!G /FL<!DH!G-!HEB@J<<LGA @:D TO/BM!H!GA 

ED:K!K>F:HD@LH K!<:4BF!LH G<BH Aspergillus nidulans

P%A)9)*+ E%&(%H.-.59.3 *%)  PD*3 >.1)%&.-.59.3

L.'/"/,B/, =",3,%(&) , A.OA.H.A «E1µ86$"/,)», >%(& ?&$&'6#-; 15310,  >2;.&

O' 0'#(#Dµ'.=) :%D$0P20) :(" :0%'<%&B5.,2 ,%>'.& #$( S. cerevisiae .,' 
I0D%GI5.,2 #$,$'.=) :7-0) 02?(.7$$D#5), 012,' :%D$042'.& #"µ:-=<µ,$, 
#"2$5%5µ=2, #0 A-(") $(") ,#.(µ7.5$0) [1, 2]. C:($0-(72$,' ,:A $') 
(µA-(<0) :%D$0P20) Pil1 .,' Lsp1 .,' $5 ?',µ0µ8%,2'.G :%D$0P25 Sur7. E Pil1 
,:($0-01 $5 I0µ0-'K?5 #"2'#$K#, $D2 0'#(#Dµ'.K2 :%D$042K2 .,IK) 012,' 
,:,%,1$5$5 <', $52 ":(."$$,%'.G .,$,2(µG $D2 Lsp1 .,' Sur7 #5µ,#µ=2D2 
µ0 GFP, A:D) ?01>I5.0 µ0 :0'%&µ,$, ,:,-('BG) $(" <(2'?1(" $5). 6$( 
0%<,#$G%'( µ,) ,:(µ(2KI5.,2 #$(2 ,#.(µ7.5$, Aspergillus nidulans (' 
:%D$0P20) PilA, PilB .,' SurG, (µA-(<0) $D2 Pil1, Lsp1 .,' Sur7 $(" 
F"µ(µ7.5$,, ,2$1#$('>,. 6$, µ5 0.8-,#$5µ=2, .(2'?'(#:A%', $(" S. cerevisiae 
.,' $(" A. nidulans (' Pil1 (PilA) .,' Lsp1 (PilB) 02$(:1F(2$,' D) .(..1, .&$D 
,.%'8K) ,:A $5 µ0µ8%&25 $D2 ."$$&%D2. 6$, µ".G-', $(" A. nidulans 5 PilA 
,:,2$&$,' #0 #$'.$=) ?(µ=), 02K 5 PilB 012,' ?'&>"$5 #$( ."$$,%A:-,#µ, .,' 5 
SurG 012,' 02$(:'#µ=25 #$, >"µ($A:', .,' #$, 02?(#Kµ,$, [1]. ;( 8'(-(<'.A 
0%K$5µ, :(" $=I5.0 G$,2 $( 0&2 .,' .,$& :A#( (' 0'#(#Dµ'.=) :%D$0P20) 
0:5%0&F("2 $5 ?',?'.,#1, $5) 02?(.7$$D#5) µ0$,B(%=D2 ,µ'2(@=D2  .,' 
2(".-0($'?'.K2 8&#0D2 #$(2 >spergillus nidulans, ?0?(µ=25) $5) (µ(-(<1,) 
$(") µ0 ,"$=) $(" S. cerevisiae. L0-0$GI5.,2, ( µ0$,B(%=,) ?'.,%8(@"-'.K2 
,µ'2(@=D2  (,#:,%$'.(7-<-("$,µ'.(7) AgtA .,' ( .7%'() µ0$,B(%=,) :%(-125) 
PrnB $(" µ7.5$,, µ0$,B(%01) :(" 02?(."$$K2(2$,' :,%("#1, ,µµD2',.K2 
,-&$D2 µ0 =2, µ5>,2'#µA :(" ,:,'$01 :%D$042'.G #72I0#5 [3]. !:':%A#I0$,, 
µ0-0$GI5.0 ( µ0$,B(%=,) ("%,.1-5) FurD, ( (:(1() 02?(."$$K20$,' A$,2 5 
#"<.=2$%D#5 $(" ":(#$%Kµ,$() ,"@&20$,' [4]. E 02?(.7$$D#5 $D2 :,%,:&2D 
µ0$,B(%=D2 µ0-0$GI5.0 µ0 $5 >%G#5 µ'.%(#.(:1,) BI(%'#µ(7 .,'/G 
#"20#$',.G) µ'.%(#.(:1,) laser #$0-0>K2 :(" ,:(µ(2KI5.,2  µ0 <020$'.=) 
?',#$,"%K#0'). ;, #$0-=>5 ,"$& 0.B%&F("2 $(2 0.&#$($0 µ0$,B(%=, 
#5µ,#µ=2( µ0 $52 :%&#'25 BI(%1F("#, :%D$0P25 GFP .,' $52 PilA #5µ,#µ=25 
µ0 $52 mRFP 01$0 B=%("2  =--0'N5 $(" <(2'?1(" :(" .D?'.(:('01 <', $52 PilA. 
;, ,:($0-=#µ,$, =?0'@,2  A$' 5 PilA ?02 0µ:-=.0$,' –$("-&>'#$(2 &µ0#,– #$52 
02?(.7$$D#5 $D2 02 -A<D ?',µ0µ8%,2'.K2 µ0$,B(%=D2 .,' ":(?0'.27("2 $') 
-0'$("%<'.=) ?',B(%(:('G#0') $D2  "N5-& #"2$5%5µ=2D2 0'#(#Dµ'.K2 
:%D$042K2 #$(") ,#.(µ7.5$0). 
1.Walther,  T. et al.,  (2006). Nature 439 (7079): 998-1003.;2.Vangelatos, T.  et al.,  (2010). E 
Eukaryotic Cell 9 (10): 1441-1454.;3.Apostolaki, A. et al., (2009)..  Eukaryotic Cell 8 (3): 
339-352.;4. Amillis, S., et al., (2007).. Mol Membr Biol.24(3): 206-14.
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EISOSOMES - ENDOCYTOSIS AND TOPOGENESIS OF 

TRANSMEMBRANE TRANSPORTERS  IN Aspergillus nidulans

Vassiliki Pantazopoulou and Vicky Sophianopoulou  
 Institute of Biology, National Center for Scientific Research, Demokritos, Aghia 

Paraskevi ,153 10, Athens, GreecePhone: +30 2106503602  Fax:+ 30 2106511767.
E-mail: vicky@bio.demokritos.gr 

 Eisosomes are sub-cortical organelles firstly described in Saccharomyces 

cerevisiæ as static sites implicated in endocytosis. They comprise two 

homologue proteins, Pil1 and Lsp1, which colocalise with the transmembrane 
protein Sur7. Pil1 is essential for the subcellular distribution of Lsp1 and Sur7 

as shown in pilAE strains (1). Eisosomal proteins are universally conserved in 
the ascomycetes (2). 

We identify in Aspergillus nidulans (and in all the Pezizomycotina) two 

homologues of Pil1/Lsp1, PilA and PilB and one strict Sur7 orthologue SurG. In 
A. nidulans conidiospores, but not in hyphae, the three proteins colocalise at the 

cell cortex in eisosomal-like structures. In mycelia, punctate structures are 
present, but they are composed only  of PilA, while PilB is diffused in the 

cytoplasm and SurG is located in vacuoles and endosomes (2). 

The biological functions of eisosomes are quite elusive. Their mostly 
characterized but  at the same time strongly debated function concerns lipid and 

protein endocytosis in S. cerevisiae. In the present work we examined the 
involvement of the hyphal PilA in amino acid and nucleobase transporters 

endocytosis in A. nidulans. 

In particular, we examined whether ammonium-dependent internalization of 
AgtA (aspartate/glutamate) and PrnB (proline) transporters (3) as well as 

substrate-dependent internalization of FurD (uracil) transporter (4) is affected 
by PilA in A. nidulans. By  using fluorescent or confocal laser microscopy of 

appropriate strains isolated by genetic crosses we showed that internalization of 

the above transporters does not depend on the presence of PilA. The strains 
studied express each one of the transporters marked with GFP independently  in 

a pilA or a pilAE background. 
Overall our data illustrate that conservation of eisosomal proteins within the 

ascomycetes is accompanied by a striking functional divergence.
1.Walther,  T. et al.,  (2006). Nature 439 (7079): 998-1003.;2.Vangelatos, T.  et al.,  (2010). E 
Eukaryotic Cell 9 (10): 1441-1454.;3.Apostolaki, A. et al., (2009)..  Eukaryotic Cell 8 (3): 
339-352.;4. Amillis, S., et al., (2007).. Mol Membr Biol.24(3): 206-14.
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ED!F!JHAGA GJGN!<DGAG K!<:CJ E!D@<LH 4RBFDGKBJ <AG 

NILFB4JIIAG @:D 4L<BGJHR!<D@AG :4BKBDLGAG CO2

>(39)%&+ E%-%/<*61, C)Q#$.= C#%µµ%()*8-.39.=2 & V#6= B3-%#DAA6=1

1A$%&'/;$", =,/&."6;), <µ;µ& =",3,%"6:. A4&$µ,%:. 6&" <#+.,3,%":., ?&.#9"'/;µ", 
LJ&..(.J., 45110 LJ7..".&

2A$%&'/;$", H-'",3,%(&) H-/:., <µ;µ& =",3,%(&), 
?&.#9"'/;µ", ?&/$:., 26500 ?7/$&

E BD$(#"2I0$'.G ,B(µ(1D#5 $(" CO2 ,:($0-01 $5 #5µ,2$'.A$0%5 :,%&µ0$%( 

<', $52 0.$1µ5#5 $5) -0'$("%<1,) .,' :,%,<D<'.A$5$,) $D2 B"$K2 #0 0:1:0?, 

:(" :('.1-("2  ,:A $( 01?() =D) $( ('.(#7#$5µ, .,' (-A.-5%5 $5 8'A#B,'%,. 

H#$A#(, 5 µ=$%5#G $5) #$( :0?1( #0 0:1:0?( ,$Aµ(" 012,' ,%.0$& :(-7:-(.5 

.,' >%(2(8A%,, 02K 5 0.$1µ5#G $5) #0 0:1:0?( ('.(#"#$Gµ,$() µ:(%01 2, 

0:'$0">I01 µ0 ?'0%<,#10) µ(2$0-(:(15#5) :(" 8,#1F(2$,' #0 :-5IK%, $=$('D2 

µ0$%G#0D2 :0?1(". J$#', (:(',?G:($0 µ=I(?() I, ":(.,I'#$(7#0 $') µ0$%G#0') 

BD$(#72I0#5) µ0 ,:-(7#$0%0) .,' $,>7$0%0) I, 01>0 :%(B,2=) AB0-() <', $') 

:,%,:&2D ?'0%<,#10). 6$( :-,1#'( ,"$A, ( #$A>() $5) :,%(7#,) 0%<,#1,) G$,2 

5 ?'0%0725#5 $5) #"#>=$'#5) µ0$,@7 BD$(#72I0#5) .,' ?0'.$K2 BI(%'#µ(7 

$5) >-D%(B7--5). 9%() ,"$G $52 .,$07I"2#5, :%,<µ,$(:('GI5.,2 µ0$%G#0') 

.'25$'.K2 BI(%'#µ(7 $5) >-D%(B7--5) in vivo .,$& $5 B&#5 $5) $,>01,) 

0:,<D<G) $(" (fast fluorescence induction, OJIP) µ0 B(%5$A BI(%'#µAµ0$%( 

$7:(" #"20>(7) ?'=<0%#5) (continuous excitation, Handy-PEA, Hansatech) 

$,"$A>%(2, µ0 .-,#'.=) µ0$%G#0') BD$(#72I0#5) µ0 B(%5$A ,2,-"$G ,0%1D2 

(LCPro+, ADC) #$, 1?', B7--,. O BI(%'#µA) $D2 >-D%(B"--K2  .,' 5 

BD$(#72I0#5 µ0$%GI5.,2  0:(>',.& #0 4 ?',B(%0$'.& 01?5 (Malva sylvestris, 

Ligustrum japonicum, Rubus sp, Pyracantha sp.), ,:A $(2 O.$K8%'( $(" 2010 

=D) $(2 C:%1-'( $(" 2011. !@0$&#$5.0 5 #"#>=$'#5 $5) BD$(#72I0#5) µ0 

?'&B(%(") ?01.$0) BI(%'#µ(7, #7µBD2, µ0 $52 $%=>("#, 8'8-'(<%,B1,, 02K 

0:':%(#I=$D) 0:'>0'%01$,' 5 ?',µA%BD#5 80-$'Dµ=2D2 ?0'.$K2 BI(%'#µ(7.
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INVESTIGATION OF CORRELATION BETWEEN CHLOROPHYLL 

FLUORESCENCE INDICES AND CO2 PHOTOSYNTHETIC 

ASSIMILATION

Stelina Papadaki1, George Grammatikopoulos2 & Aris Kyparissis1

1Laboratory of Botany, Departmnet of Biological Applications and Technologies, 
University of Ioannina, 45110 Ioannina, Greece

2Laboratory of Plant Physiology, Departmnet of Biology,
University of Patras, 26500 Patras, Greece

Photosynthetic CO2 assimilation is the most important parameter for the 

estimation of plant function and productivity, from species to the ecosystem and 

biosphere. However, field measurements of photosynthesis may  be rather 

complicated and laborious, while plenty of such measurements are usually 

necessary  for ecosystem productivity  modeling. Accordingly, any simple and 

fast method that could replace photosynthesis measurements, would offer great 

advantage for the above-mentioned processes. Under that  framework, the aim of 

the present study was the investigation of correlation between photosynthesis 

and chlorophyll fluorescence indices. To that purpose, in vivo fast induction 

fluorescence kinetics measurements (OJIP) were performed with a continuous 

excitation fluorometer (Handy-PEA, Hansatech), simultaneously with 

photosynthesis measurements performed with a portable infrared gas analyzer 

(LCPro+, ADC) on the same leaves. Chlorophyll fluorescence and 

photosynthesis were seasonally measured for 4 species (Malva sylvestris, 

Ligustrum japonicum, Rubus sp, Pyracantha sp.) from October 2010 until April 

2011. The correlation between photosynthesis and several fluorescence indices 

according to the relevant literature was examined and, furthermore, the 

development of improved fluorescence indices is attempted.
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M!MAIBD @:D KD@FOI :HBGBFJRKDG<!G <AG 4I!MKOHAG
Nikoletta Papadopoulou, 

Lab of Molecular Infectiology, Institute for Medical Microbiology, Immunology and 
Hygiene, University of Cologne, Goldenfelsstrasse 19-21, D-50935, Cologne, 

Germany. e-mail:nikol.papadopoulou@uni-koeln.de

9,I(<A2(' µ'.%((%<,2'#µ(1 A:D) 5 L. monocytogenes ?'0<01%("2 $( 

,2(#(:('5$'.A #7#$5µ, .,' #"<.0.%'µ=2, $52  µ5 0'?'.G ,2(#(,:&2$5#5 µ0 

#.(:A $52 0@&-0'N5 $(" :,I(<A2(". E ,:($0-0#µ,$'.A$5$, $5) 
,2(#(,:&2$5#5) 0@,%$&$,' ,:A $52 =<.,'%5 ,2,<2K%'#5 $(" :,I(<A2(", µ=#D 

#"<.0.%'µ=2D2 ":(?(>=D2-,2,<2K%'#5)  (PRRs), ,--& .,' ,:A $52 
#"2$(2'#µ=25 ?%&#5 :-GI(") µ(%1D2 :(" (?5<(72 #$52 :,%,<D<G 

:%(B-0<µ(2K?D2  ."$(.'2K2 µ0#(-,8A2$,) #$52  ,:A.%'#5 $(" 

,2(#(:('5$'.(7. ;, µ,.%(B&<, .7$$,%, :,1F("2 :%D$,%>'.A .,' ."%1,%>( 
%A-(. To gram (+) 8,.$G%'( $5) L. Monocytogenes ,2,<2D%1F0$,' ,:A $, 

µ,.%(B&<, µ=#D µ0µ8,2'.K2  (TLR) ,--& .,' ."$$,%(:-,#µ,$'.D2 (NLR) 
":(?(>=D2 .,' ?'0<01%0' $52 020%<(:(15#G $("). L0$,<%,B'.(1 :,%&<(2$0), 

A:D) ( NF-.B, .,' (' MAPK (.'2&#0) :(" 020%<(:('(72$,' ,:( µ'$(<A2() 

.'2&#0) ,:($0-(72 $(") .7%'(") %"Iµ'#$=) $5) ?%&#5) $D2 µ,.%(B&<D2, 02K ( 
:,%&<(2$,) 2=.%D#5) $D2 A<.D2 (TNF) ,:($0-01 1#D) $52 #5µ,2$'.A$0%5 

."$(.125 :(" 0:&<0$,' ,:A $, #"<.0.%'µ=2, .7$$,%, .,$A:'2 µA-"2#5) .,' 
?%, ,"$(.%'2'.& G/.,' :,%,.%'2'.& µ=#D $(" ":(?(>=, $(", TNFR. L0 #.(:A 

$52 µ0-=$5 $(" %A-(" $D2 ."$$,%'.K2 ,"$K2 µ5>,2'#µK2 .,$& $5) L. 

Monocytogenes in vivo >%5#'µ(:('G#,µ0 ":A-A%(") (conditional) <020$'.& 
$%(:(:('5µ=2, (knock-out) :(2$1.', #$, (:(1, #"<.0.%'µ=2(' µ0$,<D<=) 

#Gµ,$() :(" #>0$1F(2$,' µ0 $, :,%,:&2D #5µ,$(?($'.& µ(2(:&$', (TLR, 
TNF, NF-.B) =>("2 0@,-0'BI01 ,:A $, µ,.%(B&<, G ,:A $, 5:,$(.7$$,%,.

E ,:(B"<G $5) :,%,$0$,µ=25) 020%<(:(15#5) $(" ,2(#(:('5$'.(7 

#"#$Gµ,$() %"Iµ1F0$,' µ0$,@7 &--D2  #0 µ0$,-µ0$,<%,B'.A 0:1:0?( ,:A 
%"Iµ'#$'.& µ'.%(µ(%',.& RNA (miRNA), µ', 2=, ('.(<=20', ,2(#(%"Iµ'#$K2. 

;, 02?(<02G ,"$& µ'.%(µA%', :%(#?=2(2$,' #$( mRNA $D2 :%D$042K2-#$A>() 
.,' 0:&<("2 $52 ,:(?Aµ5#G $(" µ0 ,:($=-0#µ, $52 .,$,#$(-G $5) #72I0#5) 

$5) #"<.0.%'µ=25) :%D$0P25). J>0' ?0'>I01 A$' $, miR-146a .,' miR-155 

:,1F("2 #5µ,2$'.A %A-( #$52 .,$,#$(-G $5) ,:A.%'#5) $D2 µ,.%(B&<D2 #0 
B-0<µ(2K?5 0%0I1#µ,$,. 6$52 :,%(7#, 0%<,#1, ?01>2("µ0 A$' $, 

#"<.0.%'µ=2, miRNA 0:&<(2$,' ,:A $, µ,.%(B&<, µ0$& ,:A µA-"2#5 µ0 L. 
monocytogenes .,' 0:':-=(2 A$' %"Iµ1F(2$,' ?',B(%0$'.& ,:A $(2  µ0$,<%,B'.A 

:,%&<(2$, NF-.B .,' $( MyD88- #5µ,$(?($'.A µ(2(:&$', $a (:(1a 0:&<0' 5 

,2,<2K%'#5 $5) L. monocytogenes ,:A $(") ":(?(>01) TLR. O' µ5>,2'#µ(1 
%7Iµ'#5) $5) ,:A.%'#5) .,$& $5) L. monocytogenes ,:A $, miRNAs 

:,%,µ=2("2 02 :(--(1) &<2D#$(' µ=>%' #$'<µG). 
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REGULATION OF INNATE IMMUNE SIGNALLING UPON 

BACTERIAL INFECTION

Nikoletta Papadopoulou, 
Lab of Molecular Infectiology, Institute for Medical Microbiology, Immunology and 

Hygiene, University of Cologne, Goldenfelsstrasse 19-21, D-50935, Cologne, 
Germany. e-mail:nikol.papadopoulou@uni-koeln.de

The elicitation of effective host defence against microbial pathogens 

requires the early detection of infectious agents and a coordinated immune 

response, which needs to be tightly controlled at all levels. Macrophages are 

key players of the innate immune response against  L. monocytogenes, a Gram-

positive facultative intracellular bacterium. L. monocytogenes induces host cell 

transcriptional responses via pattern recognition receptors (PRRs) which lead to 

the production of proinflammatory  cytokines and other molecules that further 

instruct elicitation of antigen-specific acquired immunity and clearance of 

bacteria. In macrophages, L. monocytogenes induces vacuolar (Toll-like 

receptor dependent) and cytoplasmic (NOD-like receptor dependent) 

transcriptional responses regulated by NF-.B and mitogen-activated protein 

kinases (MAPK). These lead to immediate tumour necrosis factor (TNF) 

expression in the infected cell, essential for anti-bacterial host  defence. We used 

mice with conditional knockout of specific signalling mediators of the TLR, 

TNF receptor, and NF-.B pathways in myeloid cells and hepatocytes, both of 

which are targeted L. monocytogenes, to study the cell-autonomous role of these 

cascades upon infection in vivo. 

To prevent excessive and inappropriate activation of the immune 

response, these cascades need to be regulated at post-transcriptional levels too. 

To this end, the contribution of miRNAs in immune cell function is becoming 

increasingly  appreciated. These endogenous small non-coding RNAs bind to 

target mRNAs of protein coding genes resulting in mRNA degradation or 

translational repression. Expression and function of some miRNAs, notably 

miR-146a and miR-155, have been studied in macrophages upon TLR 

activation and were found to negatively  regulate inflammatory  signalling 

cascades. We found that these and additional miRNAs are upregulated during L. 

monocytogenes infection in macrophages, and they are differentially regulated 

by myeloid differentiation primary response gene 88 (MyD88) and NF-.B. 

However, whether and how miRNAs modify  the host capacity to resist  bacterial 

invasion or facilitate clearance of infection remains unknown. 
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!C:F<AGA <AG LBM!H!GAG @:D THG :H:/:F:MLMD@AG 

D@:HB<A<:G <BJ !H<BKBJ D. melanogaster :/B TAH AID@D: 

@:D /!FD>:IIBH<D@BJG /:F:MBH<!G. 

E%-%&<$&.3 ,.E., ND&.3 I.B., B.3A.39<*.= >.G. *%) G.N. F%#$%#D(6=
<,µ*&) =",3,%(&) O-//7$,- & =",4-'"6;), <µ;µ& =",3,%(&), AO?> 

;( *1:$0%( =2$(µ( Dr,sophila melanogaster >%5#'µ(:('01$,' 0.$02K) #$5 

8'(-(<'.G =%0"2, D) :%A$":( #7#$5µ, ."$$,%'.G) ?',B(%(:(15#5). 6$52 

0%<,#1, ,"$G I0-G#,µ0 2, 0@0$&#("µ0 0&2 .,' .,$& :A#(2 5 5-'.1, $(" 
I5-".(7 02$Aµ(" 0:5%0&F0' $52 ,2,:,%,<D<'.G $(" '.,2A$5$,. 3', $( #.(:A 

,"$A µ0-0$G#,µ0 $52 D(:,%,<D<G/I5-".A =2$(µ( #0 $%0') 5-'.',.=) 
.,$5<(%10) 0-6, 7-12 .,' 13-18 5µ0%K2 D) :%(): ,) $52 ,2,:,%,<D<'.G $(") 

'.,2A$5$, .,' 8) $( :(#(#$A ,:(:$D$'.K2 D(I"-,.1D2 :(" B"#'(-(<'.& 

#"µ8,120' .,$& $52 D(<=20#5 D) #$%,$5<'.G 0@,#B&-'#5) &%$'D2 
D(I"-,.1D2. 9,%&--5-, I0-G#,µ0 2, µ0-0$G#("µ0 $52 0:1?%,#5 #$') 1?'0) 

5-'.10) 02A) 0@D$0%'.(7 :0%'8,--(2$'.(7 :,%&<(2$,, A:D) 012,' 5 =.I0#5 #$52 
,.$'2(8(-1, (24 K%0) $( 24D%() ,:A =2, $":'.A ('.',.A ,#7%µ,$( $5-=BD2(. 

/,$& #"2=:0', 01>,µ0 $%0') :0'%,µ,$'.=) (µ&?0): $(") µ&%$"%0) 02$A) $(" 

?Dµ,$1(" .,--'0%<0'K2, $, 0.$0I0'µ=2, #$52 ,.$'2(8(-1, .,', $, =2$(µ, 
0'.(2'.G) ,.$'2(8A-5#5) (sham) #0 &--( >K%(. V5-".& .,' ,%#02'.& =2$(µ, 

$(:(I0$GI5.,2 #0 .-D8A Faraday, #$( 0#D$0%'.A $(" (:(1(" 8%1#.0$,' 5 8&#5 
,#7%µ,$(" $5-0BK2(" DECT (1890 MHz µ0 µ=#5 $'µG =2$,#5) 5-0.$%'.(7 

:0?1(" 1,2 V/m :(" :%(#?1?0' $'µG  SAR = 1 mW/kg, ,B(7 SAR= # !2/%, A:(" 

#=0,8 S/m .,' %=1040 kg/m3). J$#' ?02 ?',%%=0' ,.$'2(8(-1, :%() $') (µ&?0) 
0'.(2'.G) ,.$'2(8A-5#5). /&I0 6 5µ=%0) -,µ8&2(2$,' =2$(µ, ,:A A-0) $') 

(µ&?0), ,.(-("I01 ,2,$(µ1, $D2 02$AµD2, -GN5 $D2 D(I5.K2, >%K#5 µ0 
:(%$(.,-1 $5) ,.%'?125) (<', 02$(:'#µA ,:(:$D$'.K2 D(I"-,.1D2) .,' 

.,$,µ=$%5#5 $D2 I"<,$%'.K2  >%"#,-1?D2 7#$0%, ,:A $( :=%,) .,$&--5-(" 

>%(2'.(7 ?',#$Gµ,$(). *',:'#$KI5.,2 $, 0@G): ,) E ,2,:,%,<D<'.G 
'.,2A$5$, µ0'K20$,' #$') 3 5-'.',.=) .,$5<(%10), ,--& A>' µ0 #$,$'#$'.& 

#5µ,2$'.A %"IµA. 8) $( :(#(#$A D(I"-,.1D2 :(" =>("2 ":(#$01 ,:A:$D#5 ?02 
0µB,21F0' #5µ,2$'.G µ0$,8(-G .,' <) 5 0:1?%,#5 $(" :0%'8,--(2$'.(7 

:,%&<(2$, B,120$,' 2, 012,' µ=<'#$5 .,$& $5 µ0#,1, .,$5<(%1, 5-'.1,) (7-12 

5µ0%K2). !.$'µ&$,' A$' $, 02 -A<D =2$(µ, 012,' #0 :-G%5 ,2,:,%,<D<'.G 
'.,2A$5$, $("-&>'#$(2 µ=>%' $52 5-'.1, $D2 18 5µ0%K2.

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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DEPENDENCE OF OOGENESIS AND REPRODUCTIVE CAPACITY 

OF D.melanogaster ON AGE AND ENVIRONMENTAL FACTORS 

Papanagnou E.E., Ninou I.V., Koussoulakos S.L. and L.H. Margaritis
Department of Cell Biology and Biophysics, Faculty of Biology, 

University of Athens, Panepistimiopolis, 15784 Athens
E-mail: lmargar@biol.uoa.gr

The Drosophila melanogaster insect is used in biological research as a model 

system for cell differentiation. For this research, we examined whether the age 

of the female insect affects reproductive capacity. For this purpose we studied 

fecundity (number of eggs per female) in three age populations of 0-6, 7-12, 

13-18 days old, first for their reproductive capacity and second for the 

percentage of apoptotic follicles physiologically occurring during oogenesis as a 

strategy of ensuring healthy follicles. Simultaneously, we studied the effect of 

external environmental factors such as exposure to the radiation of a domestic 

DECT wireless phone on the same age classes. Three experimental groups of 

insects were used: exposed, sham exposed and controls. Groups of insects were 

exposed continuously to the radiation emitted from the DECT base, at 

1890MHz , (average field intensity 1,2 V/m, calculated SAR = 1 mW/kg, if 

#=0,8 S/m and %=1040 kg/m3 according to the formula SAR= # E2/%). A 

Faraday  cage was used for the exposed group in order to prevent radiation 

leakage towards the sham exposed group which was in the same room in 

another Faraday cage. At the middle of the first cage there was a wireless 

DECT base in operation surrounded by  the fly  vials Control group insects were 

maintained within the culture room. Every six days insects were removed from 

each experimental group, were dissected, the isolated ovaries were stained with 

acridine orange to detect apoptosis, and pupa count followed after the 

appropriate time. Specifically, we found that: 

a) The reproductive capacity was reduced in the 3 age classes, but not 

statistically significant.

b) The percentage of induced cell death shows no significant change.

c) The effect of environmental factors appears to be greatest in the middle age-

class. 

It is estimated that these insects are in full reproductive capacity at least until 

the age of 18 days.
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A /:HDE: <LH :K4D/BELH (CRUSTACEA, PERACARIDA)

<BJ :DM:DBJ @:D GJM@FDGA <AG K! !@!DH!G <LH 

M!D<BHD@LH M!LMF:4D@LH /!FDBNLH
 

E%#%A*03.-.59.3 >., N#)A(./.59.3 M., >3#%&D/.3 ,.& ;. B.5*.3#%= 

<,µ*&) IJ,3,%(&), <µ;µ& =",3,%(&), >.?.@.,541 24 @#''&3,.(61

L0$& ,:A -0:$(µ0%G ,2,#.A:5#5 $5) 8'8-'(<%,B1,) .,' =-0<>( $(" #>0$'.(7 
"-'.(7 :(" :0%'-,µ8&20$,' #$( UD(-(<'.A L("#01( $(" ;(µ=, UD(-(<1,), 

?5µ'("%<GI5.0 =2,) 0-0<µ=2() #7<>%(2() .,$&-(<() $5) :,21?,) $D2 802I'.K2 

.,' :0-,<'.K2 ,µB1:(?D2 $5) L0#(<01(" .,' $5) L,7%5) V&-,##,). S-, $, 01?5 
:(" =>("2 .,$,<%,B01, .,$,>D%GI5.,2 #0 µ', 8&#5 ?0?(µ=2D2 µ,F1 µ0 $5 

#>0$'.G :%K$5 8'8-'(<%,B'.G ,2,B(%& ,:A $52 .&I0 <0D<%,B'.G :0%'(>G. E 
8&#5 ?0?(µ=2D2 (2(µ&F0$,' “!--52'.G +'(:('.'-A$5$,” .,' 012,' :%(#8&#'µ5 

#$5 ?',?'.$",.G ?'07I"2#5: http://greek-biodiversity.web.auth.gr. 

6$( C'<,1( 9=-,<() .,$,<%&B5.,2 337 01?5 ,µB1:(?D2, 02K #"2(-'.& #$5 
L0#A<0'( .,' $5 L,7%5 V&-,##, .,$,<%&B5.,2 586 01?5. C:A $, 586 ,"$& 01?5, 

$, 507 012,' 802I'.& 02K $, ":A-(':, 79 :0-,<'.&. ;( "N5-A$0%( :(#(#$A 
802I'.K2 0'?K2  8%=I5.0 #$5 *"$'.G L0#A<0'( (93,3%). 6$52 /02$%'.G L0#A<0'( 

.,' #$52 C?%',$'.G V&-,##, 8%=I5.,2 50,7% .,' 52,5%, ,:A $( #72(-( $D2 

<2D#$K2  802I'.K2 0'?K2 $5) L0#(<01(". !:':%A#I0$,, #$5 V&-,##, $(" 
X08&2$0 .,' #$5 L,7%5 V&-,##, 8%=I5.,2 :(#(#$& 46,9% .,' 19,1% 

,2$1#$('>, 02K #$( C'<,1( 8%=I5.0 $( 57,4%. !:1#5), $( "N5-A$0%( :(#(#$A 
:0-,<'.K2 0'?K2 8%=I5.0 #$5 *"$'.G L0#A<0'( (94,9%), 02K ,.(-("I(72 5 

/02$%'.G L0#A<0'() (69,6%), $( C'<,1( 9=-,<() (58,2%), 5 C?%',$'.G V&-,##, 

(50,6%) .,' 5 V&-,##, $(" X08&2$0 (49,4%) 02K #$5 L,7%5 V&-,##, ?02  =>0' 
,2,B0%I01 .,2=2, :0-,<'.A ,µB1:(?(. 

;, 802I'.& 01?5 Caprella hirsuta Mayer, 1890, Caprella liparotensis Haller, 
1879 .,' Podocerus schieckei Ruffo, 1987 ,2,B=%(2$,' <', :%K$5 B(%& D) #$('>01, 

$5) :,21?,) $(" C'<,1(", 02K $,  01?5 Ceradocus orchestiipes Costa, 1853, 

Microdeutopus bifidus Myers, 1977, Apohyale crassipes (Heller, 1866), Stenothoe 
antennulariae Della Valle, 1893 ,2,B=%(2$,' <', :%K$5 B(%& ,:A $5 V&-,##, $(" 

X08&2$0. O #>0$'.& "N5-A) ,%'IµA) $D2 0'?K2  :(" 8%=I5.0 #$( C'<,1( µ:(%01 2, 
,:(?(I01, #$') 02$,$'.=) ?0'<µ,$(-5:$'.=) :%(#:&I0'0) .,' µ0-=$0) :(" =>("2 

:%,<µ,$(:('5I01, #$5 µ0<,-7$0%5 :('.'-A$5$, $D2 02?','$5µ&$D2 $(", ,--& .,' 

#$52  :'( &µ0#5 0:'.('2D21, $(" µ0 $5 ?"$'.G -0.&25 $5) L0#(<01(". 67µBD2, µ0 
$, :,%,:&2D, B,120$,' A$' ( ,%'IµA) $D2 0'?K2 $D2 ,µB1:(?D2  µ0'K20$,' ,:A $5 

?"$'.G :%() $52 ,2,$(-'.G L0#A<0'(. 

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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THE AMPHIPOD FAUNA OF THE AEGEAN SEA AND COMPARISON 

WITH THOSE OF THE NEIGHBORING AREAS

Paraskevopoulou S., Christodoulou M., Syranidou E. & A. Koukouras 
Zoology Department, School of Biology, Aristotle University, 541 24, Thessaloniki

After a detailed review of the literature and an examination of the relevant material 

deposited in the Zoological Museum of the Department of Zoology, an updated 

checklist of the benthic and pelagic amphipods of the Mediterranean and Black Sea 
was created. Each species that has been recorded was registered in a database along 

with the relevant publication reporting it for the first time from each geographical 
area. The database is called “Greek Biodiversity” and is available in the internet 

address: http://greek-biodiversity.web.auth.gr.

Three hundred thirty seven (337) species of amphipods are recorded from 
the Aegean Sea while in Mediterranean and Black Sea 586 species are recorded. 

From the total number of 586 amphipod species found, 507 are benthic while 
the remaining 79 are pelagic. The highest recorded species number concerning 

the benthic amphipod is found in the Western Mediterranean (93.3%). In the 

Central Mediterranean and the Adriatic Sea 50.7% and 52.5% respectively, of 
the known benthic Mediterranean amphipods is found. Additionally, in the 

Levantine Sea and Black Sea 46.93% and 19.1% respectively is found, while in 
the Aegean 57.4% of the known benthic species of the Mediterranean and the 

Black Sea is found. Also, the highest recorded species number of pelagic 

amphipods is found in the Western Mediterranean (91.56%), followed by 
Central Mediterranean (69.6%), Aegean Sea (58.2%), Adriatic Sea (50.6%) and 

Levantine Sea (49.4%), while in Black Sea no pelagic amphipods have been 
recorded.

The benthic species Caprella hirsuta Mayer, 1890, Caprella liparotensis 

Haller, 1879 and Podocerus schieckei Ruffo, 1987 are reported for the first  time 
as a part of the Aegean fauna while the species Ceradocus orchestiipes Costa, 

1853, Microdeutopus bifidus Myers, 1977, Apohyale crassipes (Heller, 1866) 
and Stenothoe antennulariae Della Valle, 1893 are reported for the first time 

from the Levantine Sea. The relatively  high number of species found in the 

Aegean could be attributed to the intensive sampling efforts and studies carried 
out in this region, the higher habitat diversity and to its more direct 

communication with the western basin of the Mediterranean. According with 
the above, it seems that the number of amphipod species decreased from the 

western towards the eastern Mediterranean Sea.
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A !CEIDCA <AG :G/OHEJIAG /:HIE:G <BJ :DM:IBJ

V#6= E%#µ%*296= 
<,µ*&) !"6,3,%(&) 6&" <&0".,µ"6;), <µ;µ& =",3,%(&), ?&.#9"'/;µ", >21.:.

?&.#9"'/1µ",B9,31 IJ%$74,-, T.K. 15784, >2;.&
E-mail: aparmakel@biol.uoa.gr

;, 25#'D$'.& #"<.%($Gµ,$, :%(#B=%(2$,' <', $5 ?'0%0725#5 $5) '#>7() 

?'&B(%D2 0@0-'.$'.K2 ?'0%<,#'K2  #>0$'FAµ02D2 µ0 $5 ?',B(%(:(15#5 FD'.K2 

.,' B"$'.K2  (%<,2'#µK2. !12,' '?',1$0%, .,$&--5-, #"#$Gµ,$, <', B,'2Aµ02, 

?',B(%(:(15#5) $, (:(1, :%(.7:$("2 ,:A 0:,2,-,µ8,2Aµ02(") .7.-(") 

0:(1.'#5) .,' 0@,B&2'#5), :%(#,%µ(<G) .,IK) .,' $">,1,) :,%=..-'#5). ;( 

C'<,1( 012,' =2,) #>0$'.A) 2=() #>5µ,$'#µA) ,B(7 ,:=.$5#0 $5 #5µ0%'2G $(" 

µ(%BG .&:(" #$( .,$K$0%( µ0 µ=#( L0'A.,'2(. C:A $5 #$'<µG $(" 

#>5µ,$'#µ(7 $(" µ=>%' .,' #Gµ0%, (%(<020$'.=) .,' 0"#$,$'.=) .'2G#0') 

,--&F("2  #"20>K) $') #"2?=#0') .,' $') ,:(µ(2K#0') $D2 25#'K2 :(" $( 

,:($0-(72. ;( =2$(2( <0D$0.$(2'.A :,%0-IA2 $5) !--&?,) .,' 5 µ,.%(>%A2', 

:,%("#1, $(" ,2I%K:(" #$52 :0%'(>G, ?5µ'("%<(72 µ', 0@,'%0$'.& #72I0$5 

0'.A2, µ0 ,:($=-0#µ, 5 ,2,.,$,#.0"G $D2 0@0-'.$'.K2 #>=#0D2 FD'.K2 ,--& 

.,' B"$'.K2  (%<,2'#µK2 2, µ52 012,' µ', ,:-G ":AI0#5. C2&-(<, µ0 $( 

25#'D$'.A #"<.%A$5µ, .,' $( 01?() :(" :%(#0<<1F0$,' 5 B"-(<020$'.G 0'.A2, 

:(" :%(.7:$0' 012,' ?',B(%0$'.G. 60 ,"$G $52 :%(#=<<'#5 $, B"-(<0D<%,B'.& 

:%A$":, :(" >,%,.$5%1F("2  ?'&B(%, ,#:A2?"-, $&@, $(" C'<,1(" I, 

:,%("#',#$(72. 9,%&--5-,, I, <120' µ', :%(#:&I0', 2, ?',:'#$DI01 ,2 

":&%>("2 <02'.A$0%, 8'(<0D<%,B'.& :%A$":, G ,2 ":0%'#>7("2 (' 

'?'(#"<.%,#',.=) #"µ:0%'B(%=). 
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THE EVOLUTION OF THE INVERTEBRATE FAUNA OF THE 

AEGEAN ARCHIPELAGO

Aris Parmakelis
 Dept. of Ecology and Taxonomy, Faculty of Biology, University of Athens

Zografou University Campus, GR-15784, Athens, Greece
E-mail: aparmakel@biol.uoa.gr

Island biota provide useful models to study many evolutionary hypotheses 

including those pertaining to repeated cycles of colonization and extinction, 

adaptation and drift-induced population differentiation. The Aegean 

Archipelago is a relatively young formation as it attained its present form 

during the Late to Middle Pleistocene. Since then, and up to today, orogenic 

movements and sea level fluctuations have been changing the size and form of 

the islands comprising it, and have been continually altering the connections 

between, and isolation of, individual islands. The intense geotectonic history of 

the Aegean Archipelago and the long–term presence of humans in the area 

create a complex pattern, and the inference of evolutionary relationships of 

animal or plant taxa is not always a straightforward process. Depending on the 

island group examined, different historical processes can be considered as the 

factors responsible for the phylogenetic patterns observed. In this approach, the 

phylogeographic patterns inferred for several invertebrate taxa distributed in the 

Aegean Archipelago will be presented and the existence of general 

biogeographic patterns will be explored. Are invertebrate taxa conforming to 

general patterns or are there idiosyncratic evolutionary histories?
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GJ8!J@<D@A GJK>:<B<A<: K!<:CJ :/BK:@FJGK!HLH 

/IARJGKLH <BJ N!FG:DBJ M:G<!FB/BEBJ
 Cornu asprersum

E%#A'&D/6= E., >(%4.-.59.3 N., U0&(H+ F. , >(<)*.3 ;. 

 <,µ*&) IJ,3,%(&), <µ;µ& =",3,%(&), >$"'/,/*3#", ?&.#9"'/;µ", @#''&3,.(61), 
?&.#9"'/1µ",B9,31 54124 @#''&3,.(61,

E-mail: astaikou@bio.auth.gr, mrentzi@bio.auth.gr, cstathop@bio.auth.gr, 
pparsoni@bio.auth.gr

;( Cornu aspersum 012,' =2, $,"$A>%(2, 0%µ,B%A?'$( .,' ":(>%0D$'.& 

0$0%(<(2'µ(:('(7µ02( >0%#,1( <,#$0%A:(?(. E µ0-=$5 ?',B(%0$'.K2 

:-5I"#µK2  $(" #$(2  !--,?'.A >K%( =>0' ?01@0' A$' $A#( 5 #">2A$5$, A#( .,' 

5 ?'&%.0', #7F0"@5) :('.1-("2 #0 ?',B(%0$'.(7) :-5I"#µ(7). E µ=<'#$5 

?',B(%(:(15#5 $D2 >,%,.$5%'#$'.K2 ,"$K2 :,%,$5%01$,' µ0$,@7 :-5I"#µK2 

$5) /%G$5) .,' :-5I"#µK2 $5) *"$'.G) !--&?,). 6$52 :,%(7#, µ0-=$5 

:,%("#'&F(2$,' ,:($0-=#µ,$, 0:'-0.$'.K2 ?',#$,"%K#0D2 #,-'<.,%'K2 ,:A 

:-5I"#µ(7) $D2  :,%,:&2D :0%'(>K2  µ0 #$A>( 2, ?'0%0"25I01 5 #"F0".$'.G 

#"µ8,$A$5$, µ0$,@7 ,:(µ,.%"#µ=2D2  :-5I"#µK2 .,' 2, :0%'<%,B01 5 

?',?'.,#1, µ0$,B(%&) #:=%µ,$() #0 F0"<&%', ,:A $(2 1?'( .,' ,:A 

?',B(%0$'.(7) :-5I"#µ(7). 

3', $52 :%,<µ,$(:(15#5 $5) µ0-=$5), #"--=>I5.,2  #,-'<.&%', ,:A 

?',B(%0$'.=) :0%'(>=) $5) /%G$5) (E%&.-0'( .,' X,#1I') .,' $5) *"$'.G) 

!--&?,) (9%=80F, .,' /=%."%,) .,' µ0$,B=%I5.,2 <', :,%,$G%5#5 #0 

0%<,#$5%',.=) #"2IG.0). 3', $5 :,%,$G%5#5 $5) #"F0".$'.G) #"µ:0%'B(%&) 

$, FK, $(:(I0$(72$,2 #$, ?(>01, #0 0@&?0) ,:A $(2 1?'( G ,:A ?7( 

?',B(%0$'.(7) :-5I"#µ(7).  /,$,<%&B(2$,2 $, F07<5 :(" #>5µ,$1F(2$,2 .,' 

5 ?'&%.0', #7F0"@5) <', $( .&I0 F07<(). J2,) ,%'IµA) µ'.$K2  F0"<K2 

I,2,$KI5.0 µ0$& $( $=-() $5) #7F0"@5),  =<'20 0.$(µG $(" ,2,:,%,<D<'.(7 

#"#$Gµ,$() .,' .,$,<%,BG $5) I=#5 $D2 #:0%µ,$(BA%D2. 

O' .,$,<%,B=) µ,) =?0'@,2 $">,1, #"F0".$'.G #"µ:0%'B(%& <', $5 :-0'(2A$5$, 

$D2 ?',#$,"%K#0D2 :(" 0:'>0'%GI5.,2. L5 $">,1, #7F0"@5 .,' 0:'-(<G 

,$AµD2 $(" 1?'(" :-5I"#µ(7 :,%,$5%GI5.0 #$( :-5I"#µA $(" X,#'I1(". 60 

µ'.$& F0"<&%', µ0$& $( $=-() $5) #7F0"@5) :,%,$5%GI5.0 ,µ('8,1, ,2$,--,<G 

#:0%µ,$(BA%D2 .,' #>5µ,$'#µA) ?07$0%(" #:0%µ,$(BA%(" #$, &$(µ, ,:A 

$(") :-5I"#µ(7) $5) /%G$5).

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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MATING COMPATIBILITY BETWEEN DISTANT POPULATIONS OF 

THE LAND SNAIL Cornu aspersum

Parsonidis P., Stathopoulou C., Rentzi M., Staikou A.
Section of Zoology, Department of Biology, Aristotle University of Thessaloniki, 

Campus 54124 Thessaloniki, E-mail:  pparsoni@bio.auth.gr, cstathop@bio.auth.gr,  
mrentzi@bio.auth.gr,  astaikou@bio.auth.gr 

Cornu aspersum is a simultaneously hermaphroditic and obligatory  outcrossing 

terrestrial gastropod. The study of mating behaviour in different populations of 

the species in Greece has shown that both frequency and duration of mating 

vary intraspecifically. Maximum differences of those traits were observed 

among populations of Crete and Western Greece. The present study presents 

results of mating trials between snails obtained from populations of Crete and 

Western Greece, in order to investigate mating compatibility  between those 

distant populations and to describe patterns of spermatophore formation and 

transfer in pairs of snails from the same or different populations.  

Snails were collected from regions of Crete (Heraklion and Lasithi) and Western 

Greece (Preveza and Corfu) and transferred to the laboratory  where mating 

trials were performed. To observe mating behavior, groups of six snails of the 

same or two different populations were placed in separate boxes and their 

mating behaviour was recorded. We recorded the type of pairs that  were formed 

[homotypic (snails from the same population) vs heterotypic (snails from 

different population)] and mating duration for each pair. After mating a number 

of heterotypic pairs were killed, the reproductive system was excised and the 

presence and position of the spermatophore was recorded. Random mating was 

recorded for the majority of mating trials. Non-random mating was observed in 

the population of Lasithi. Mutual exchange of spermatophores was observed in 

all heterotypic pairs examined, while in cases where one of the snails came 

from a population of Crete a second spermatophore had started to form in the 

epiphallus.  
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!@4F:GA <LH MBHDEDLH <BJ R!FKD@BJ GB@ @:<: <A 

ED:/:JGA G<B !H<BKB RHAGOLETIS CERASI

G2&% E0##<*61, JD*.= E%-%/8-.39.=2 *%) B<()% B.µ6(.-.59.31 
1?&.#9"'/;µ", >21.:., <µ;µ& =",3,%(&), <,µ*&) R#.#/"6;) 6&" =",/#+.,3,%(&), 

?&.#9"'/1µ"89,3"), >2;.& 15701. 2?&.#9"'/;µ", @#''&3(&), A$%&'/;$", A./,µ,3,%(&) 
6&" A4&$µ,'µ*.1) IJ,3,%(&), <µ;µ& R#J9,.(&) H-/"6;) ?&$&%J%;) 6&" >%$,/"6,B 

?#$"5733,./,),=83,) 

E ?'&:,"#5 012,' µ1, .,$&#$,#5 ,?%&20',), 5 (:(1, .,I'#$& $, ?',>0'µ&F(2$, 

=2$(µ, '.,2& 2, 0:'8'K2("2  #$') >,µ5-=) I0%µ(.%,#10). /,$& $5 ?'&:,"#5 
:,%,$5%(72$,' µ0<&-0) ,--,<=) 0:':=?D2  =.B%,#5) #"<.0.%'µ=2D2 <(2'?1D2 

$D2 02$AµD2 .,' 0'?'.A$0%, .&:('D2  µ0-K2  $') ('.(<=20',) $D2 :%D$042K2 $(" 
I0%µ'.(7 #(.  (Hsps). O' Hsps <02'.& -0'$("%<(72 D) µ(%',.& $#,:0%A2',, 

?0#µ07(2$,) &--0) :%D$0420).. 6$52 0%<,#1, ,"$G µ0-0$&µ0 $52 =.B%,#5 $D2 

<(2'?1D2 $D2 :%D$042K2 $(" I0%µ'.(7 #(. hsp23, hsp27, hsp70 .,' hsp90 .,$& 
$52 ?'&:,"#5 $(" 02$Aµ(" Rhagoletis cerasi.  C%>'.& ,:(µ(2KI5.,2 $µGµ,$, 

$D2 <(2'?1D2 hsp70 .,' hsp90 .,IK) .,' (-A.-5%, $, <(21?', hsp27 .,' hsp23 
µ0 $52 $0>2'.G RT-PCR .,' $52 >%G#5 #"2$5%5$'.K2 (-'<(2(".-0($'?1D2 

0..'25$K2. E #7<.%'#5 $5) ,--5-(">1,) $D2 $µ5µ&$D2 .,' $D2 <(2'?1D2 µ0 $') 

,--5-(">10) $D2  (µ(-A<D2 $(") ,:A &--(") (%<,2'#µ(7) =?0'@0 "N5-G 
#"2$5%5$'.A$5$,. E =.B%,#5 $D2 <(2'?1D2 $(" I0%µ'.(7 #(. #0 :%(27µ0), 

?',:,"#'.=) .,' µ0$,-?',:,"#'.=)  27µB0) .,IK) .,' #0 02G-'., &$(µ, $(" 
Rhagoletis cerasi µ0-0$GI5.0 µ0 $52 µ=I(?( $5) 5µ':(#($'.G) PCR. 

*',:'#$KI5.0 A$' (' µ'.%=) Hsps ?02 0.B%&F(2$,' .,IA-(" #$, #$&?', $5) 

:%(27µB5), 02K 5 =.B%,#5 $(") ,"@&20$,' #$,?',.& .,$& $5 ?'&:,"#5 µ=>%' 
$( #$&?'( $D2  ?',:,"#'.K2 2"µBK2 65 5µ0%K2 .,' ,%>1F0' 2, µ0'K20$,' #$') 

?',:,"#'.=) 27µB0) 100 .,' 130 5µ0%K2 .,IK) .,' #$') µ0$,-?',:,"#'.=) 
27µB0) .,' #$, 02G-'., &$(µ,. E Hsp70 ?01>20' 0:1#5) ":0%=.B%,#5 .,$& $5 

?'&:,"#5 02K 5 Hsp90 0.B%&F0$,' $A#( #$, ?',"#'.& A#( .,' #$, µ5 

?',:,"#'.& #$&?', ,--& $, 0:1:0?, =.B%,#5) B,120$,' 2, 012,' >,µ5-A$0%, 
.,$& $5 ?'&:,"#5. ;( cDNA µA%'( $(" <(2'?1(" $5) Hsp27 ":(.-D2(:('GI5.0 

#$(2 B(%=, =.B%,#5) pRSET, 5 ,2,#"2?",#µ=25 :%D$0125 ":0%0.B%&#$5.0 
#$( 8,.$5%',.A #$=-0>() BL21$5) Escherichia coli .,' ,:(µ(2KI5.0 µ0 

>%Dµ,$(<%,B1, #"<<=20',). 
To 9$8%$&µµ& &-/8 +$1µ&/,D,/;216# &98 /,. A"D"68 M,%&$"&'µ8 O,.D-3(J. T$#-.&) 
/,- ?&.#9"'/1µ(,- >21.:. ( 70/4/5706 '/1. O.O)

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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REGULATION OF HEAT SHOCK PROTEINS IN THE INSECT 

RHAGOLETIS CERASI DURING SUMMER DAYS AND 

OVERWINTERING DIARAUSE 

Lena Perraki1, Nikos Papadopoulos2 and Katia Komitopoulou1 
1University of Athens, Faculty of Biology, Department of Genetics and Biotechnology, 
Panepistimiopolis, Athens 15701. 2 University of Thessaly, Laboratory of Entomology 

and Applied Zoology Department of Agriculture, Crop Production and Rural 
Environment, Volos 

Diapause is a dormancy phase, giving to the overwintering insects the ability  to 

survive in low temperatures. During diapause there is a remarkable change of 

gene expression. The up-regulation of the heat shock protein family, proposes 

that they are associated with diapause. Hsps generally function as molecular 

chaperones by  binding to other proteins. Up-regulation of Hsps begins at the 

onset of diapause and ceases within hours after the insect receives the signal to 

reinitiate development. 

In the present study, fragments of the hsp70, hsp90 genes, as well as the hsp23 

and hsp27 genes were isolated by  RT-PCR using conservative primers. The 

comparison of the gene sequences with their counterparts from other insect 

species showed very  high similarity. The expression of the genes encoding heat 

shock proteins (Hsps) was examined in feeding larvae, overwintering pupae in 

diapause, post-diapausing pupae and adult flies of the insect Rhagoletis cerasi 

with the method of semiquantitative PCR. Small Hsps expression was not 

evident at the larvae stages but was up-regulated throughout diapause until 65 

days. Small Hsps were still expressed in diapausing pupae of 100 and 130 days, 

but in lower amounts. Over-expression of Hsp70 was examined during 

diapause, while Hsp90 was expressed both in non-diapause and diapause stages, 

although expression levels appear to be lower during diapause. The hsp27 

cDNA was subcloned in the expression vector pRSET, the recombinant protein 

was overexpressed in the bacterial strain BL21 of Escherichia coli and purified 

by affinity chromatography.

This project was supported by the Special Account for Research Grants of the 

University of Athens (70/4/5706 to O.O) 
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:H:4BF: /BIJKBF4DGKBJ G<B MBHDEDB ROBO2 G! /:DED: K! 

@JG<!BBJFA<AFD@W /:IDHEFOKAGA 

E0(#D/6 >(%3#.59%1, F6(A)Q&6 C. V#(0µ)=1, >)Qµ.3 ;)*%(0#D&62, F-.5µ-% 
?'<&&%1, >)%µ.-.59.3-F%3#D/.3 ;&()$8&62, C0'#$D.3 ?'<&&6=1

1A$%&'/;$", L&/$"6;) R#.#/"6;) 6&" >.2$:9".1) >.&9&$&%J%;) L&/$"6;) C+,3;) 
?&.#9"'/1µ(,- LJ&..(.J., 2?&"D"&/$"6; O3"."6; ?&.#9"'/1µ"&6,B N,',6,µ#(,- 

LJ&..(.J.

E ."#$0(("%5$5%'.G :,-'2?%Aµ5#5 (/O9)  .,' 5 /O9 µ0 #"2(?A 20B%'.G 

":(:-,#1,-?"#:-,#1, (/O9-ZW*) µ:(%01 2, :%(.,-=#("2 20B%(:&I0', ,:A 

:,-'2?%Aµ5#5 µ0 ,:K$0%0) #"2=:0'0) $52  0µB&2'#5 >%A2',) 20B%'.G) 2A#(" #0 

8%=B5 .,' µ'.%& :,'?'&. ;( <(21?'( ROBO2 #"µµ0$=>0' #$(2 =-0<>( $5) 

20B%(<=20#5), 02K =%0"20) ,2,B=%(2$,' #$(2 %A-( $(" #$52 ,2&:$"@5 /O9. 

!-=<>I5.,2 103 ,#I0201) µ0 $52 >%G#5 $5) SSCP (Single Strand Conformation 

Polymorphism, #0 ?7( ?',B(%0$'.=) #"2IG.0). ;, :%A$":, FD2K#0D2 :(" 

,:=.-'2,2 ,:A $( B"#'(-(<'.A 0-=<>(2$,2  µ0 DNA sequencing. !:1#5) 

0-=<>I5.,2 200 µ&%$"%0), :,%Aµ(',) 5-'.1,) µ0 $(") ,#I0201), 

>%5#'µ(:('K2$,) :0%'(%'#$'.G 02?(2(".-0&#5. 9%,<µ,$(:('GI5.0 #$,$'#$'.G 

,2&-"#5 µ0 $( >2 $=#$ .,' in silico ,2&-"#5 µ0 >%G#5 $D2  ?',?'.$",.K2 

:%(<%,µµ&$D2  ESEfinder .,' SplicePort, <', 2, 0.$'µ5I01 0&2  0:5%0&F0$,' 5 

:0%'(>G µ,$1#µ,$(). !2$(:1#$5.0 $( SNP rs9874095(G>A) #$( '2$%A2'(1, 

.(2$& #$( 0@K2'( 2. O' ,#I0201) 0µB&2'F,2 0$0%(F"<D$1, (GA) #$( 26,2%, 02K 

?02 8%=I5.0 .,2=2,) (µAF"<() #$(2 :(-"µ(%B'#µA. O' µ&%$"%0) 32% G$,2 

0$0%(F"<K$0) .,' 3,5% (µ(F"<K$0)(AA). O' ":A-(':(' ,#I0201) (73,8%) .,' 

µ&%$"%0) (64,5%) G$,2 (µAF"<(' #$( :%(<(2'.A ,--5-Aµ(%B( (GG). !2K (' 

(µ&?0) 8%1#.(2$,' #0 '#(%%(:1, Hardy-Weinberg, $( >2 $0#$ =?0'@0 #$,$'#$'.& 

#5µ,2$'.G ?',B(%& #$5 #">2A$5$, $D2 ,--5-(µA%BD2, ,--& A>' $D2 

<(2($7:D2. E in silico ,2&-"#5 =?0'@0 µ'.%G :'I,2A$5$, 2, 0:5%0&F0$,' 5 

,2$1#$('>5 :0%'(>G µ,$1#µ,$(). C:A $, µ=>%' #$'<µG) ,:($0-=#µ,$, (' 

µ0$,--&@0') $(" <(2'?1(" ROBO2 ?02 B,120$,' 2, 012,' ":07I"20) <', $52 

0µB&2'#5 /O9//O9-ZW* #$(2 :-5I"#µA µ0-=$5). *0?(µ=2(" A$' 5 /O9 .,' 

5 /O9-ZW* 012,' :(-":,%,<(2$'.& 2(#Gµ,$,, ,.Aµ, .,' =2,) 

:(-"µ(%B'#µA), #0 #"2?",#µA µ0 &--0) <020$'.=) ,--,<=) µ:(%01 2, :,1F0' 

%A-( #$(2 :,I(-(<'.A B,'2A$":(.
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REPORT ON : POLYMORPHISM OF ROBO2 GENE IN CHILDREN 

WITH VESICOURETERIC REFLUX 

Petridi Stavroula1,Mitsioni G. Artemis1, Siomou Ekaterini2, Bouba Ioanna1, 
Siamopoulou-Mauridou Antigoni2, Georgiou Ioannis1

1Laboratory of Human Reproductive Genetics, Medical School, University of Ioannina, 
2Department of Paediatrics, University Hospital of Ioannina

Vesico-ureteric reflux (VUR) and VUR accompanied by renal hypodysplasia 

(VUR-RHD) may cause reflux nephropathy, resulting to chronic kidney disease 

in infants and young children. The ROBO2 gene is involved in nephrogenesis 

and previous studies have associated the gene with VUR. We examined 103 

patients, using SSCP (Single Strand Conformation Polymorphism) in two 

different running conditions. Subsequently  the samples with variations were 

characterized by direct DNA sequencing. Moreover, 200 controls were 

screened, at the same age as the patients, using a restriction enzyme. Statistical 

analysis was performed, using the chi-square test and in silico analysis using 

online programmes ESEfinder and SplicePort, in order to evaluate if the splice 

site is affected. The SNP rs9874095(G>A) was detected in intron 1, close to 

exon 2. In the patients’ group 26,2% were heterozygous (GA), but no 

homozygotes for the polymorphism were detected. In the controls’ group 32% 

were heterozygotes and 3,5% homozygotes(AA) for the polymorphism. The 

remaining patients (73,8%) and controls (64,5%) were homozygous for the 

ancestral allele(GG). Both groups are in Hardy-Weinberg disequilibrium. The 

chi-square test demonstrated statistically significant  difference between allele 

frequencies, but not in the genotypes. In silico analysis indicate a low 

possibility for the corresponding splice site to be affected. The results so far 

indicate that mutations in ROBO2 gene are not a major cause of VUR/VUR-

RHD anomalies in our patients. However VUR and VUR-RHD are 

multifactorial disorders and even a single polymorphism in association with 

other genetic variations may play a role in the pathogenic phenotype.
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DNRJBIBMD@A ED!F!JHAGA <AG IDKHAG <AG 

@:G<BFD:G 

T9$% E0(#D*6, @+µ6(#% F-8µ-.#6 
>?@, <µ;µ& =",3,%(&), A$%&'/;$", L+2-,3,%(&), @ 134, 54124 @#''&3,.(61

E-mails: opetriki@bio.auth.gr, bobori@bio.auth.gr

6.(:A) $5) :,%(7#,) 0%<,#1,) G$,2 5 ?'0%0725#5 $5) '>I"(:,21?,) $5) -1µ25) 

$5) /,#$(%'&) #7µBD2, µ0 $') .,$0"I72#0') $5) O?5<1,) 2000/60/!/ .,' $(" 

0<>0'%1?'(" $5) !"%D:,4.G) !:'$%(:G) 9%(?',<%,BK2 <', $') ?0'<µ,$(-5N10) 

N,%'K2 #0 -1µ20) (CEN 2005). 9%,<µ,$(:('GI5.0 µ', ?0'<µ,$(-5N1, $( 

60:$=µ8%'( $(" 2010 µ0 ,:-&?', ?1>$", µ0 :(--,:-& ?',µ0$%Gµ,$, µ,$'K2 

$7:(" Nordic (&2('<µ, µ,$'(7 5-55 mm ,:A .Aµ:( #0 .Aµ:(). E ,-'0"$'.G 

:%(#:&I0', .,I(%1#$5.0 µ0 8&#5 $52 =.$,#5 (27 km2) .,' $( µ=<'#$( 8&I() 

$5) -1µ25) (9 m) .,' .,$,20µGI5.0 #0 $%0') ?',B(%0$'.=) FK20) 8&I(") (0-3 m, 

3-6 m .,' 6-9 m). S-, $, &$(µ, ,2,<2D%1#$5.,2 #0 0:1:0?( 01?(") .,' 

.,$,<%&B5.,2 $( (-'.A µG.() (TL, cm ±  0,1) .,' $( #Dµ,$'.A 8&%() (W, g ± 

0,1). C:A $, ?0?(µ=2, 0.$'µGI5.,2: (,) o' #"--GN0') ,2& µ(2&?, ,-'0"$'.G) 

0:'B&20',) .,' µ=<0I() ,2(1<µ,$() µ,$'(7 µ0 8&#5 $(2 ,%'IµA $D2 ,$AµD2 

(NPUE, &$(µ,/100 m2) .,' $( 8&%() (WPUE, g/100 m2) <', .&I0 FK25 8&I("), 

.,' (8) 5 ,%'Iµ5$'.G .,' .,$& 8&%() #"µµ0$(>G (%) .&I0 01?(") #$( #72(-( 

$(" ,-'07µ,$() .,IK) .,' #$( ,-10"µ, .&I0 FK25) 8&I("). 6"2(-'.& 

,-'07I5.,2 859 &$(µ, :(" ,2G.,2 #0 7 01?5 (Carassius gibelio, Lepomis 

gibbosus, Perca fluviatilis, Pseudorasbora parva, Rutilus rutilus, Silurus glanis 

.,' Squalius vardarensis). O' "N5-A$0%0) $'µ=) NPUE .,' WPUE 

":(-(<1#$5.,2 <', $( ,-10"µ, $5) FK25) 8&I(") 0-3 m (128,9 &$(µ,/100 

m2.,' 3703,1 g/100 m2 ,2$1#$('>,). ;( :'( &BI(2( 01?() $A#( µ0 8&#5 $(2 

,%'IµA $D2 ,$AµD2 A#( .,' $( 8&%() G$,2 $( Rutilus rutilus (48,4% .,' 59,4% 

,2$1#$('>,) .,' ,.(-("I(7#0 $( Perca fluviatilis (34% .,' 20,6% ,2$1#$('>,). 

O µ0<,-7$0%() ,%'IµA) ,$AµD2 ,-'07I5.0 µ0 $( ?1>$" $D2 15,5 mm (31,2%), 

02K µ0 8&#5 $( 8&%() $5 µ0<,-7$0%5 #"µµ0$(>G #$( #72(-( $(" ,-'07µ,$() 

01>0 $( ?1>$" $D2 19,5 mm (28,1%). ;, ,:($0-=#µ,$, $5) :,%(7#,) =%0"2,) 

,:($0-(72 $, :%K$, ?0?(µ=2, ?'0%0725#5) $5) '>I"(:,21?,) $5) -1µ25) $5) 

/,#$(%'&) #7µBD2, µ0 $') ,:,'$G#0') $5) O?5<1,) 2000/60/!/ .,' µ:(%(72 

2, ,:($0-=#("2 $5 8&#5 <', $52 :,%,.(-(7I5#5 $5) '>I"(:,21?,) $5) -1µ25). 

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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ICHTYOLOGICAL SURVEY IN LAKE KASTORIA 

Olga Petriki, Dimitra Bobori 
Aristotle University of Thessaloniki, School of Biology, Laboratory of Ichthyology, 

POBox 134, 54124 Thessaloniki, Greece
E-mails: opetriki@bio.auth.gr, bobori@bio.auth.gr

The scope of the present study was to investigate the fish fauna of Lake 

Kastoria in accordance to the guidelines of Directive 2000/60/EC and the 

European Committee for Standardization of fish sampling in lakes (CEN 2005). 

Sampling was contacted in September 2010 with multi-mesh gillnets (Nordic 

type) (mesh sizes: 5-55 mm, knot to knot). Sampling effort was estimated on 

lake’s surface area (27 km2) and its maximum depth (9 m). Nets were set into 

three depth strata (0-3 m, 3-6 m and 6-9 m). All specimens were identified to 

species level and measured for total length (TL, cm ± 0.1) and weighted (W, g ± 

0.1). The following parameters were estimated: a) the catch per unit  of effort 

based on both the number (NPUE) and the weight (WPUE, g) of specimens 

caught per 100 m2 of net, and per each depth stratum, and b) the percentage 

contribution in terms of number and biomass of each species to the total catch 

and to the catch of each depth stratum. A total of 859 specimens were caught, 

which belonged to seven species (Carassius gibelio, Lepomis gibbosus, Perca 

fluviatilis, Pseudorasbora parva, Rutilus rutilus, Silurus glanis and Squalius 

vardarensis). The highest NPUE and WPUE values were recorded in the 

shallowest (0-3 m) depth stratum (128.9 specimens/100 m2 and 3703.1 g/100 

m2, respectively). The most abundant species in terms of number and biomass 

was Rutilus rutilus (48.4% and 59.4%, respectively), followed by  Perca 

fluviatilis (34% and 20.6%, respectively). The net with mesh size 15.5 mm 

caught 31.2% of the total number of specimens, while the net of 19.5 mm 

contributed the most (28.1%) in terms of biomass. The results of the present 

study represent the first monitoring data for the fish fauna of Lake Kastoria, in 

accordance with the requirements of Directive 2000/60/EC and they could be 

used as baseline data for further development and establishment of a fish 

monitoring program in the lake. 
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!C:/ILGA <LH DGBKBF4LH <BJ K!<:MF:4D@BJ /:F:MBH<: 

Coup-TF G<: E!J<!FBG<BKD:

N#)A(D&% E0(#.-.59.3, ;$$09)*+-S%D/#% B%#-%4<*6 *%) B'&A(%&(D&.= S93(H<&6=
<µ;µ& =",3,%(&), ?&.#9"'/;µ", ?&/$:., ?&.#9"'/1µ",B9,31, K(, 26504

O' Coup-TFs 012,' #"2$5%5µ=2(' µ0$,<%,B'.(1 :,%&<(2$0), (' (:(1(' ":&<(2$,' #$52 
":0%('.(<=20', $D2 ":(?(>=D2 #$0%(0'?K2-I"%0(0'?K2 (%µ(2K2. ;(  <(21?'(  Coup-TF 
,:($0-01$,', #0 A-(") $(") µ=>%' #Gµ0%, µ0-0$5µ=2(") (%<,2'#µ(7), ,:A  $%1, 0@K2', 
.,' ?7( 0#K2', :(" ?',.A:$("2 $52 .D?'.G :0%'(>G $(" <(2'?1(" #0 #"2$5%5µ=20) 
I=#0'). H#$A#(, =>0' 8%0I01 A$' (  ,>'2A) ?',B(%(:('01$,' ,:A  ,"$A $(  µ(2$=-( .,IK) 
$( <(21?'( ,:($0-01$,' ,:A $=##0%, 0@K2',. 6"<.0.%'µ=2,, =>0' 8%0I01 A$' $( 0:':-=(2 
0@K2'( 8%1#.0$,' µ0$,@7 $(" :%K$(" .,' $(" ?07$0%(" 0@D21("  .,' =>0' µ=<0I() 63nt. 
6$(  :%D$(<02=) µ0$&<%,B( $(" Coup-TF #"µ8,120' 02,--,.$'.A µ&$'#µ, :("  =>0' D) 
,:($=-0#µ, $52 :,%,<D<G ?7( mRNAs :(" .D?'.(:('(72 ?7( :%D$0120), (' (:(10) 
?',B=%("2 D) :%() $(  µ=<0I() -A<D  $5) 0'#,<D<G) 21 0:':%A#I0$D2 ,µ'2(@=D2 #$52 
.,%8(@"$0-'.G :0%'(>G (CTE) $5) 0:'.%&$0',) :%A#?0#5) #$(  DNA (DBD). ;( 
02,--,.$'.A µ&$'#µ, 012,' #"2$5%5µ=2( #$, 0>'2(0'?G, #"µ:=%,#µ, :("  :%(=."N0 
,:A $( A$' 0µB,21F0$,' #$, 01?5 $D2 ,>'2K2 :(" µ0-0$GI5.,2, Paracentrotus lividus, 
Sphaerechinus granularis, Strongylocentrotus purpuratus .,' Arbacia lixula. ;( 
02,--,.$'.A µ&$'#µ, -,µ8&20' >K%, #0 A-, $, 0µ8%"4.& #$&?', ,:A $, 
,<(2'µ(:(15$, D&%', 0D) $(2 :-("$=, .,' #0 A-(") $(") '#$(7) A:("  0.B%&F0$,' $o 
<(2'?'( Coup-TF (.('-Dµ,$'.& .7$$,%,, <(2&?0), µ70), =2$0%(). 9%(5<(7µ02, 
:0'%&µ,$, #$( 0%<,#$G%'A µ,) =?0'@,2 A$' $(  02,--,.$'.A µ&$'#µ, $D2 µ0$,<%&BD2 
$(" <(2'?1(" Coup-TF, ?02 :,%,$5%01$,' #$, #:(2?"-D$& A:D) $( :(2$1.' (Mus 
musculus) .,' $( zebrafish (Danio rerio). L0 $( :%A<%,µµ, BLAST N&@,µ0 #$') 
8&#0') ?0?(µ=2D2 <', (µA-(<0) ,--5-(">10) µ0 ,"$G2 $(" ?07$0%(" 0@D21(" $(" 
<(2'?1(" PlCoup-TF $(" ,>'2(7 Paracentrotus lividus. E ,2,FG$5#5 ,"$G ?02 =?0'@0 
(µA-(<5 ,--5-(">1, #$, G?5 ,--5-(">5µ=2, <(2'?'Kµ,$, .,' ESTs µ0 0@,1%0#5 
,"$G2 $(" ,>'2(7 Strongylocentrotus purpuratus. C:A  $') 8&#0') ?0?(µ=2D2, 
<2D%1F("µ0  0:1#5) A$' ?02 :,%,$5%01$,' 02,--,.$'.A µ&$'#µ, #0 Coup-TFs 
:%D$(#$(µ1D2, µ0 0@,1%0#5 $(2 (%<,2'#µA C. elegans. 3', 2, µ0-0$G#("µ0 $52 
0@&:-D#5 $(" 02,--,.$'.(7 µ,$1#µ,$() #$, ?0"$0%(#$Aµ',, 0:'-=>I5.,2 
,2$':%A#D:(' ,:A $') (µ($,@10) $(" B7-("  $D2 !>'2A?0%µD2 (Strongylocentrotus 
purpuratus, Amphiura filiformis, Patiria miniata, Marthasterias glacialis, Echinaster 
sepositus, Holothuria polii, Oxycomanthus japonicus), $(" ":AB"-(" $D2 
("%(>(%?D$K2 (Ciona intestinalis) .,' $(" B7-(" Xenoturbellidae (Xenoturbella 
bocki). O-'.A RNA ,:A  '#$(7) $D2 (%<,2'#µK2 ,"$K2 ,:(µ(2KI5.0 .,' ,:($=-0#0 $( 
":A#$%Dµ, <', $52 :%,<µ,$(:(15#5 µ',) #0'%&) :0'%,µ&$D2 RT-PCR .,' nested PCR 
µ0 $5 >%G#5 0'?'.& #>0?',#µ=2D2 0.B"-'#µ=2D2 0..'25$K2 (degenerate primers). E 
.-D2(:(15#5 $D2 :%('A2$D2 =<'20 #$(2 :-,#µ'?',.A B(%=, pGEM T-easy .,' 
,.(-(7I5#0 ,--5-(7>5#5 $D2 02I0µ&$D2. ;, :0'%&µ,$& µ,) =?0'@,2 A$' $( 
02,--,.$'.A µ&$'#µ, 012,' #"2$5%5µ=2( #$(  B7-( $D2 !>'2(?=%µD2, ,--& ?02 
:,%("#'&F0$,' #0 &--0) (µ&?0) $D2 ?0"$0%(#$(µ1D2.

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.

AEACC> 19-21 F&G,-  2011



259

SPREAD OF Coup-TF TRANSCRIPTION FACTOR VARIANTS IN 

DEUTEROSTOMES

Christina Petropoulou, Angelica-Phaedra Karpathaki and Constantin N. Flytzanis
Department of Biology, University of Patras, University Campus, Rio 26504

Coup-TFs are conserved transcription factors, which belong to the steroid-
thyroid hormone receptor superfamily. In all organisms studied up to date, the 
Coup-TF gene consists of three exons and two introns that disrupt the gene’s 
coding region at conserved sites. However, the sea urchin has been found to 
deviate from this model, as the gene is comprised by four exons. Specifically, it 
has been found that the extra exon lies between the first and second exons and is 
63nt long. Alternative splicing takes place in the primary Coup-TF transcript, 
which results in the production of two mRNAs that encode two proteins, which 
differ in size due to the insertion of 21 additional amino-acids in the carboxy-
terminal extension (CTE) of the DNA-binding domain (DBD). This alternative 
splicing is conserved in the species of sea urchins that we have studied, 
Paracentrotus lividus, Sphaerechinus granularis, Strongylocentrotus purpuratus 
and Arbacia lixula. Alternative splicing takes place at all embryonic stages, 
from unfertilized eggs to the pluteus, and in all tissues where the Coup-TF gene 
is expressed (coelomic cells, gonads, muscles, gut). Previous experiments 
conducted in our laboratory have demonstrated that alternative splicing of 
Coup-TF transcripts does not take place in vertebrates like the mouse (Mus 
musculus) and the zebrafish (Danio rerio). Using the BLAST program, we 
searched the databases for sequences homologous to the second exon of the 
PlCoup-TF gene of the sea urchin Paracentrotus lividus. This search failed to 
turn up any homologous sequences in the already sequenced genomes and 
ESTs, with the exception of the sea urchin Strongylocentrotus purpuratus. From 
the databases we also know that alternative splicing does not occur in 
protostome Coup-TF transcripts, with the exception of C. elegans. To study the 
spread of alternative splicing in deuterostomes, representatives of all classes of 
the phylum Echinodermata (Strongylocentrotus purpuratus, Amphiura 
filiformis, Patiria miniata, Marthasterias glacialis, Echinaster  sepositus, 
Holothuria  polii, Oxycomanthus japonicus), the subphylum Urochordata 
(Ciona intestinalis) and the phylum Xenoturbellidae (Xenoturbella bocki) were 
chosen. Total RNA from tissues of each organism was isolated and used as 
substrate for a series of RT-PCR and nested PCR experiments, using specifically 
designed degenerate primers. Cloning of the PCR products took place in the 
vector pGEM T-easy, followed by sequencing of the inserts. Our results 
demonstrated that the alternative splicing event is conserved in Echinodermata, 
but not in other deuterostome groups.
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:H:IJGA <LH /!FDBNLH <AG :/BID/B/FL<!PHAG ! /BJ 

:IIAI!/DEFBJH I!D<BJFMD@: K! <BH K!<:4BF!: ID/DEDLH 

ABCA1 MD: <BH GNAK:<DGKB HDL

E0(#.-.59.3 E.;1., Gantz D.L2., R%&&+= P.I.2, B3-#%D.= B.!. 1
1A$%&'/;$", H&$µ&6,3,%(&), <µ;µ& L&/$"6;), C+,3; A9"'/1µ:. Q%#(&), ?&.#9"'/;µ", 
?&/$:., ?&.#9"'/1µ",B9,31, 26500, ?7/$&.2Boston University School of Medicine, 

Whitaker Cardiovascular Institute, Boston, MA. 02118, USA

E HDL 012,' =2, µ1<µ, -':(:%D$042'.K2 #Dµ,$'?1D2, :(" ,2&-(<, µ0 $5 

#7#$,#5 $(") #0 -':1?', µ:(%(72  2, 012,' ?'#.(0'?G G #B,'%'.&. E .7%', 

,I5%(:%(#$,$0"$'.G ?%&#5 $5) HDL, (B01-0$,' #$( <0<(2A) A$' 5 

#"<.0.%'µ=25 -':(:%D$0P25 #"--=<0' $52 :0%1##0', >(-5#$0%A-5) ,:A $(") 

:0%'B0%'.(7) '#$(7) .,' $5 µ0$,B=%0' #$( G:,% A:(" .,$,8(-1F0$,'.  E .7%', 

:%D$0P25 $5) HDL 012,' 5 ,:(-':(:%D$0P25 C-T (apoA-I). H#$A#(, A$,2 

,:("#'&F0' 5 apoA-I .,' .,$& #"2=:0', 5 $":'.G HDL, 5 ,:(-':(:%D$0P25 ! 

(apoE) ,--5-0:'?%& µ0 $(2 µ0$,B(%=, -':'?1D2  ABCA1 :%(&<(2$,) $52 de 

novo #72I0#5 ?'#.(0'?K2 HDL #Dµ,$'?1D2. E apoE ,:($0-01$,' ,:A 299 

,µ'2(@=, .,' 012,' .7%'( #"#$,$'.A $D2 µ(%1D2  VLDL, IDL, LDL, HDL .,' 

$D2 ":(-0'µµ&$D2 >"-(µ'.%K2. 6$52 :,%(7#, µ0-=$5, #$A>() G$,2 5 07%0#5 

$5) :0%'(>G) $5) apoE :(" 012,' ":07I"25 <', $52 -0'$("%<'.G ,--5-0:1?%,#5 

µ0 $(2 ABCA1 <', $( #>5µ,$'#µA HDL. C2,#"2?",#µ=2(' ,?02(4(1 :(" 

0@=B%,F,2 .,%8(@"-$0-'.=) #"2$0$µ5µ=20) µ(%B=) $5) apoE4 (AdGFP-E4

[1-259], AdGFP-E4[1-229],), >(%5<GI5.,2 #0 ApoAI-/- :(2$1.', #0 ?A#5 8x108 

pfu. 6$, -':(:%D$042'.& .-&#µ,$,, :(" :%(=."N,2 ,:A ":0%B"<(.=2$%5#5 

$D2 :-,#µ&$D2 $D2 :(2$'.K2 #0 8,Iµ1?D#5 :".2A$5$,), :%,<µ,$(:('GI5.0 

µ', #0'%& ,:A ,:0'.(2'#$'.=), µ(%',.=) .,' 8'(>5µ'.=) ,2,-7#0'). C:A $') 

:,%,:&2D ,2,-7#0') :%(=."N0 A$' 5 .,%8(@"$0-'.G :0%'(>G $5) apoE :(" 

0.$0120$,' ,:A $, ,µ'2(@=, 229-299 ?02 ?',µ0#(-,801 $( #>5µ,$'#µA 

#Dµ,$'?1D2 HDL in vivo, <0<(2A) :(" ":(?5-K20' A$' ,"$G 5 :0%'(>G ?02 

,--5-0:'?%& -0'$("%<'.& µ0 $(2 ABCA1. L0-=$0) µ0 &--0) #"2$0$µ5µ=20) 

µ(%B=) (AdGFP-E4[1-202], AdGFP-E4[1-185]) 8%1#.(2$,' #0 0@=-'@5 µ0 

#$A>( $(2 02$(:'#µA $D2  :0%'(>K2  $5) apoE :(" 0µ:-=.(2$,' #$5 de novo 

8'(#72I0#5 $5) HDL :(" :0%'=>0' $52 ,:(-':(:%D$0P25 ,"$G in vivo. 

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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ANALYSIS OF THE DOMAINS OF APOLIPOPROTEIN E THAT 

INTERACT FUNCTIONALLY WITH THE LIPID TRANSPORTER 

ABCA1 IN THE FORMATION OF HDL

Petropoulou P.A.1, Gantz D.L.2, Zannis V.I.2, Kypreos K.E.1
1Pharmacology Unit, Department  of Medicine, School of Health Sciences, University 

of Patras, Panepistimiopolis, TK. 26500, Patras.2Boston University School of 
Medicine, Whitaker Cardiovascular Institute, Boston, MA. 02118, USA

HDL is a mixture of lipoprotein particles that depending on the lipid 

composition may be discoidal or spherical. The main atheroprotective property 

of HDL is reverse cholesterol transport, a process that unloads excess 

cholesterol from  peripheral tissues and transports it to the liver for catabolism. 

The main protein of HDL is apolipoprotein A-I (apoA-I). However, in the 

absence of apoA-I and consequently classical HDL, apolipoprotein E (apoE) 

interacts functionally with the lipid transporter ABCA1, promoting the de novo 

synthesis of discoidal HDL-like particles. ApoE consists of 299 aminoacids and 

is the main component of VLDL, IDL, LDL, HDL particles and chylomicrons 

remnants. The present study focused on the identification of the domain of apoE 

that is responsible for the functional interaction with ABCA1 and the formation 

of ,poE-containing HDL. Recombinant attenuated adenoviruses expressing 

carboxy-terminal truncated forms of ,poE4 (AdGFP-E4[1-259], AdGFP-E4

[1-229]) were administered to ApoAI deficient mice (ApoAI-/-) at a dose of 

8x108 pfu. In the lipoprotein fractions that were obtained from density gradient 

ultracentrifugation of plasma, a series of imaging, molecular and biochemical 

analyses were performed. From these analyses, it became apparent that the 

carboxyterminal domain spanning aminoacids 229-299 of apoE is not involved 

in the formation of HDL particles in vivo, suggesting that this domain does not 

interact functionally with ABCA1. Studies using additional truncated apoE-

expressing adenoviruses (AdGFP-E4[1-202], AdGFP-E4[1-185]) are currently 

in progress in an attempt to identify those domains of apoE responsible for the 

de novo biogenesis of apoE-containing HDL particles in vivo. 
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:H:GJHEJ:GK!HBG 4BF!:G DNA @LED@B/BDLH <B MBHDEDB 

EpCAM !/DE!D@HJ!D !@4F:GA G! ED:KBIJGK!H: @:F@DHD@: 

@J<<:F:

E.)µ0&D/6= ,, L)-()#+-B.3#-2(6 ;, N9D79)% B.
A$%&'/;$", F,$"&6;) >.,',5",3,%(&), <µ;µ& F,$"&6;) =",3,%(&) & R#.#/"6;), 

E1µ,6$(/#", ?&.#9"'/;µ", @$761), 68100 >3#0&.D$,B9,31

6$, :-,1#', $5) ,2(#(I0%,:01,) $(" .,%.12(" ?'0@&<(2$,' =%0"20) <', $52 

,2&:$"@5  DNA 0µ8(-1D2, $, (:(1, I, 0:'?0'.27("2 ,:($0-0#µ,$'.G ?%&#5 

(:%(B"-,.$'.G G I0%,:0"$'.G) =2,2$' $(" .,%.12(" .,' #"2&µ, I, 012,' 

,#B,-G <', $(2 0µ8(-',FAµ02(. W:(NGB'() #$A>() $=$('D2 0µ8(-1D2 ?72,$,' 

2, 012,' $( (<.(#>0$'FAµ02( ,2$'<A2( EpCAM (Epithelial Cell Adhesion 

Molecule), .,IK) =>0' ?',:'#$DI01 ,"@5µ=25 =.B%,#5 $(" #0 :-GI() 

.,%.'2Dµ&$D2, ?%, D) (<.(<A2() #5µ,$(?($'.G :%D$0P25, 02=>0$,' #$5 

µ0$&#$,#5 .,' =>0' $,"$(:('5I01 D) ?01.$5) $D2 .,%.'2'.K2 8-,#$'.K2 

."$$&%D2.

H) 0. $(7$(" 0:0-=<5 $( 02 -A<D .,%.'2'.A ,2$'<A2( <', $52 .,$,#.0"G DNA 

0µ8(-1(". E :-G%5) .D?'.(:('(7#, ,--5-(">1, $(" ,2I%D:12(" <(2'?1(" 

EpCAM :%(0%>(µ=25 0. $5) .,%.'2'.G) ."$$,%'.G) #0'%&) DA3-EpCAM 

.-D2(:('GI5 #$( :-,#µ1?'( pEGFP/C1, $( (:(1( 0:'$%=:0' $52 =.B%,#5 $(" 

02I=µ,$() #0 .7$$,%, I5-,#$'.K2 ":A $(2 =-0<>( $(" ":(.'25$G $(" 

,2I%D:12(" µ0<,-(."$$,%'.(7 '(7 (CMV). E .-D2(:(15#5 $(" #D#$(7 

,2('>$(7 :-,'#1(" ,2&<2D#5) 0-=<>I5.0 µ0 ,2&-"#5 µ0 :0%'(%'#$'.& =2F"µ, 

.,' µ0 ,--5-(7>5#5. C:K$0%() #.(:A) .,' ,:($=-0#µ, $5) 02 -A<D 

.-D2(:('G#0D) G$,2 5 =.B%,#5 $5) >'µ,'%'.G) :%D$0P25) EGFP (Enhanced 

Green Fluorescent Protein)-EpCAM.

/7$$,%, $5) .,%.'2'.G) #0'%&) DA3 ?',µ(-72I5#,2 µ0 $( .,$,#.0",#I=2 

0µ8A-'( EpCAM-pEGFP/C1. L0 $5 >%G#5 µ'.%(#.(:1,) BI(%'#µ(7 ,:0?01>I5 

5 =.B%,#5 $5) ,2D$=%D >'µ,'%'.G) :%D$0P25) #$, 02 -A<D ?',µ(-"#µ=2, 

.7$$,%, (in vitro =.B%,#5). W:A =%0"2, 8%1#.0$,' 5 in vivo =.B%,#5 $5) 

EGFP-EpCAM #0 µ70) BALB/c, .,IK) .,' 5 :%(.-5I01#, 0. $(" 

#"<.0.%'µ=2(" ,2,#"2?",#µ=2(" B(%=, ,2$'#Dµ'.G ,:A.%'#5 $D2 µ"K2. 

L0$,<02=#$0%( #$A>( ,:($0-01 ( =-0<>() $5) :%(-5:$'.G) .,' $5) 

I0%,:0"$'.G) ?%&#5) $(" DNA 0µ8(-1(" #$( 0<.,I'?%"I=2  ,:A $(" 

0%<,#$5%1(" µ,) #"2<(2'.A .,%.'2'.A µ(2$=-( #$(") BALB/c µ70).

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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A DNA VACCINE VECTOR ENCODING EPCAM EXHIBITS 

EXPRESSION IN TRANSFECTED TUMOR CELLS

Poimenidis E, Tiptiri-Kourpeti A, Chlichlia K. 
Laboratory of Molecular Immunology, Department of Molecular Biology & Genetics, 

Democritus University of Thrace, 68100 Alexandroupolis

In the field of anti-tumor immunotherapy, studies are performed for the 

development of safe prophylactic and therapeutic DNA vaccines, with the aim 

to be effective against cancer and selectively eradicate tumor cells in an antigen-

specific manner. ;he tumor-associated antigen EpCAM is considered a 

promising target  of these vaccines, because it is highly expressed on a variety of 

carcinomas, acts as an oncogenic signaling protein, affects tumor metastasis and 

has been identified as a marker of cancer stem cells.

We selected this tumor antigen for the construction of a DNA vaccine. The 

complete coding sequence of the human EpCAM  gene - derived from DA3-

EpCAM cancer cells - was cloned directly in pEGFP/C1 mammalian expression 

vector, which allows the C-terminal expression of the insert in fusion with 

EGFP (Enhanced Green Fluorescent Protein) under the control of the human 

cytomegalovirus promoter (CMV). Restriction endonuclease analysis and 

subsequent sequencing verified the correct open reading frame for EpCAM.  

Mammary adenocarcinoma cells were transfected with the DNA vaccine 

construct EpCAM-pEGFP/C1. Immunofluorescence studies with an EpCAM-

specific antibody proved expression of the chimeric protein in transiently 

transfected cells. Currently, the in vivo expression of the EGFP-EpCAM  in 

BALB/c mice is under investigation as well as humoral immune responses 

induced by  the recombinant vector. Our aim is to examine the prophylactic and 

therapeutic action of the EpCAM-expressing DNA vaccine in the syngeneic 

mammary adenocarcinoma model established in BALB/c mice.
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AID@D: @:D :JCAGA <BJ /IARJGKBJ <AG :R!FDH:G Atherina 

boyeri Risso, 1810 G<B R!FK:P@B @BI/B

E.µ<*6= J.1,2, B.&(H2 ,.1,2, B9%.3/<(.= >.1, P)/<96= B.3, C0#%*.5/6 ,.2, FD&.= C.2
1?&.#9"'/;µ", @#''&3(&), <µ;µ& R#J9,.(&) L+2-,3,%(&) & QD7/".,- ?#$"5733,./,), 
!D8) H-/86,-, 38446, N. LJ.(& F&%.1'(&), 2>3#07.D$#", <AL @#''&3,.(61), <µ;µ& 
<#+.,3,%(&) >3"#(&) & QD&/,6&33"#$%#":., 63200, N. F,-D&."7, 3<AL F#',3,%%(,-, 
<µ;µ& QD&/,6&33"#$%#":. & >3"#-/"6;) E"&+#($"'1), N*& O/($"&, 30200, F#',38%%"

E ('.(<=20', Atherinidae #$5 L0#A<0'( .,' $5 L,7%5 I&-,##, 

,2$':%(#D:070$,' ."%1D) ,:A $( <=2() Atherina :(" :0%'-,µ8&20' 3 01?5. ;( 

:'( .('2A, 5 Atherina boyeri (,I0%12,), 012,' 8%,>78'( 01?(), A:(" 5 µ=<'#$5 
5-'.1, ?02 @0:0%2& $, 4 =$5, µ0 #>0$'.& "N5-A %"IµA ,7@5#5). !12,' =2, 

,%.0$& 0µ:(%07#'µ( 0"%7,-( 01?() :(" ,:,2$&$,' #$52 ,2('>$G I&-,##,, #0 
-'µ2(I&-,##0), 0.8(-'.& #"#$Gµ,$, µ=>%' .,' -1µ20). 6$52 :,%(7#, 0%<,#1, 

:%,<µ,$(:('GI5.0 0B&:,@ ?0'<µ,$(-5N1, #$') 13 T,2(",%1(" 2009 .,' 

,-'07I5.,2 126 02G-'., &$(µ, A. boyeri, µ0  µ5>,2A$%,$, #$( V0%µ,4.A 
.A-:(. E 0.$1µ5#5 $5) 5-'.1,) =<'20 ,:A $, -=:', A:(" 0-GBI5#,2 (' 

,:(#$&#0D2 $D2 ,.$12D2 ((-'.G ?',<K2', ,.$12, (Rn) .,' ,.$120) $D2  0$5#1D2 
?,.$"-1D2 (R1, R2,..,Rn)) <', $(2 ,2&?%(µ( ":(-(<'#µA $(" µG.(") A:(" 

":(-(<1#$5.,2 $, µG.5 ,2& 5-'.1, D) TL1=41,01mm, TL2=65,06mm .,' 

TL3=88,24mm. !:1#5), ,:A $, &$(µ, 0-GBI5#,2 µ0$%G#0') $(" (-'.(7 µG.(") 
(TL) .,' $(" (-'.(7 8&%(") (W) $(" #Kµ,$() .,' 0.$'µGI5.0 5 #>=#5 µG.(")-

8&%(") D) W=5!-06xL2,47, 0µB,21F(2$,) $( 01?() ,%25$'.G ,--(µ0$%'.G 
,7@5#5 (b=2,47). ;=-() 0.$'µGI5.,2  (' :,%&µ0$%(' ,7@5#5) $5) 0@1#D#5) $(" 

von Bertalanffy. ;( ,#7µ:$D$( µG.() (LZ) 0.$'µGI5.0 1#( µ0 129,45mm, 

µ0<,-7$0%( #0 #>=#5 µ0 $52 -1µ25 +'#$D21?, .,' $52 -1µ25 ;%'>D21?, :(" 
0.$'µGI5.0 1#( µ0 116,97mm .,' 112,4mm ,2$1#$('>,. O %"IµA) ,7@5#5) (k) 

0.$'µGI5.0 1#() µ0 0,44, A:(" 012,' 0-,B%& µ0<,-7$0%() #"<.%'2Aµ02() µ0 
&--0) :0%'(>=) $5) !--&?,) :(" µ0-0$GI5.0 $( 01?() (0,35 #$5 -1µ25 

+'#$D21?,, =D) 0,42 #$5 -1µ25 ;%'>D21?,). E ,I0%12, 0µB&2'#0 3 5-'.',.=) 

.-&#0') A:(" 5 5-'.',.G .-&#5 3+ ."%',%>01 µ0 :(#(#$A 64,3% .,' 
,.(-("I(72  (' &--0) ?7( µ0 :,%Aµ(', :(#(#$& 2+ (19,8%) .,' 1+ (15,9%). O' 

,2D$=%D ?',B(%=) :'I,2A2 2, (B01-(2$,' #$( <0<(2A) A$' #$5 #"<.0.%'µ=25 
:0%'(>G  ,-10"#5) ?02 ":G%>,2 µ'.%(7 µ0<=I(") &$(µ, (<40mm) G #$52 

0:'-0.$'.A$5$, $(" ,-'0"$'.(7 0%<,-01(". 

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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AGE AND GROWTH OF SAND SMELT Atherina boyeri Risso, 1810 

POPULATION IN THERMAIKOS GULF

Pomakis N.1,2, Konze E.1,2, Klaoudatos S.1, Vidalis K.3, Gerakoudi E.2, Minos G.2
1University of Thessaly, Department of Agriculture, Ichthyology & Aquatic 

Environment, Fytokou Street, 38446, N. Ionia. 2Alexander TEI of Thessaloniki, 
Department of Fisheries & Aquaculture Technology, 63200, N. Moudania. 3TEI of 

Messolonghi, Department of Aquaculture & Fisheries Management, Nea Ktiria, 30200, 
Messolonghi

The Atherinidae family is represented in the Mediterranean and the Black sea 

mainly by the genus Atherina that includes 3 species. The most common 

species, Atherina boyeri (sand smelt), is a short-lived (it does not live more than 

4 years), with relatively high growth rate. It is a marketable euryhaline species 

that is found in the open sea, in lagoons, brackish waters and also in fresh water 

lakes. In the present paper one sampling was performed on 13 January 2009 and 

126 adult individuals of A. boyeri were fished, with trawler in Thermaikos gulf. 

For the age estimation scales were used and counts were made to measure the 

distances of radius (total diagonal radius (Rn) and radius of each annual ring 

(R1, R2.., Rn)) for the back calculation of length per age group and these were 

estimated as TL1=41.01mm, TL2 =65.06mm and TL3 =88.24mm. Also, on each 

individual were measured the total length (TL) and the total weight (W) and the 

estimated length-weight relationship was W=E-06xL2.47, appearing negative 

allometric growth (b=2.47). Finally the parameters of von Bertalanffy growth 

equation were estimated. The ultimate length (LZ) was estimated as 129.45mm, 

higher than in Lake Vistonis and Lake Trihonis (116.97mm and 112.4mm 

respectively). The growth parameter (k) was estimated as 0.44, higher than other 

places in Greece that this species was studied (0.35 in Vistonis and 0.42 in 

Trihonis). Sand smelts appeared 3 age groups, where the age group 3+ 

dominates the population with 64,3% percentage following the other two groups 

with about equal percentages 2+ (19.8%) .,' 1+ (15.9%). The above differences 

in age groups perhaps occur since in the specific fishing area does not exists 

small size individuals (<40mm) or in fishing gear selectivity. 
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IBMBG /:F:>!HRD@LH /FBG /!I:MD@: Q:FD: G<A 

K!GBM!DB @:D <A K:JFA R:I:GG:

 1 E.#9.5 @., 1,2 LAD*96#%= ;. 
1<µ;µ& L+2-,3,%(&) 6&" QD7/".,- ?#$"5733,./,), ?&.#9"'/;µ", @#''&3(&), =83,), 2 

A$%&'/;$", L+2-,3,%(&), <µ;µ& =",3,%(&), >?@, @#''&3,.(61. Email: tsikliras@uth.gr

O -A<() :,%,802I'.K2 :%() :0-,<'.& N&%', (demersal/pelagic, D/P) 012,' =2,) 

?01.$5) :(" >%5#'µ(:('01$,' <', 2, ?'0%0"25I01 5 0:1?%,#5 $5) ,-'01,) #$(") 

(%<,2'#µ(7) .,' $( ('.(#7#$5µ,, .,IK) ":(-(<1F0' :(', .,$5<(%1, 0'?K2 

,B,'%01$,' µ0 "N5-A$0%( %"IµA ,:A $( ('.(#7#$5µ,. 6$52  :,%(7#, 0%<,#1, 

µ0-0$GI5.0 5 ?',.7µ,2#5 $(" ?01.$5 D/P #$') #"--GN0') N,%'K2 (µ0 8&#5 $, 

0:1#5µ, #$('>01, :(" ,2,B=%(2$,' ,:A $(2 O%<,2'#µA ;%(B1µD2 .,' 

30D%<1,), FAO) $D2 0:$& ,-'0"$'.K2 ":(:0%'(>K2 $5) L0#(<01(" .,' $D2 

$%'K2 $5) L,7%5) V&-,##,) <', $( >%(2'.A ?'&#$5µ, 1970-2005. L,F1 µ0 $, 

:,%,802I'.& (µ,?(:('GI5.,2 $, 802I(:0-,<'.& .,' $, 802I'.& 01?5. 6$( 

#72(-( $5) L0#(<01(" .,' $5) L,7%5) V&-,##,), ( ?01.$5) D/P G$,2 

#$,I0%A) µ0 µ'.%=) ?',."µ&2#0') <', $( ?'&#$5µ, 1970-1989 (µ=#() D/

P=0,17), ,"@GI5.0 #$5 µ=<'#$5 $'µG $(" $( 1991 (D/P=0,34) .,' µ0'KI5.0 

=.$($0. 6$') :=2$0 ,-'0"$'.=) ":(:0%'(>=) $5) L0#(<01(" :,%,$5%GI5.0 

µ01D#5 $(" ?01.$5 D/P (+,-0,%1?0), 6,%?521,, C?%',$'.G, TA2'( .,' 

X08,2$125) .,' #0 ?7( ?',.7µ,2#5 >D%1) $&#5 (/A-:() X0A2$D2  .,' C'<,1(). 

S#(2 ,B(%& $5 L,7%5 V&-,##,, #0 µ1, ":(:0%'(>G :,%,$5%GI5.0 µ01D#5 

$(" ?01.$5 D/P (."%1D) L,7%5 V&-,##,), #0 µ1, ,7@5#5 (CF(B'.G) .,' #0 µ1, 

?',.7µ,2#5 >D%1) $&#5 (L,%µ,%&)). 302'.&, 5 µ01D#5 $(" ?01.$5 D/P 

":(?0'.270' A$' (' (%<,2'#µ(1 :(" F("2 .(2$& G :&2D #$(2 :"Iµ=2, 

-'<(#$07("2 #0 #>=#5 µ0 ,"$(7) :(" F("2 #$52 :0-,<'.G FK25 .,' A$' 5 ,-'01, 

8,#1F0$,' (-(=2, #0 µ'.%A$0%(") (%<,2'#µ(7), >,µ5-(7 $%(B'.(7 0:':=?(" 

A:D) 5 #,%?=-, Sardina pilchardus .,' ( <,7%() Engraulis encrasicolus. O' 

>,µ5-=) $'µ=) $(" ?01.$5 D/P ":(?0'.27("2 0:1#5) A$', #$') :0%'##A$0%0) 

:0%'(>=), :,%,$5%01$,' ":0%0.µ0$&--0"#5 $D2 :,%,802I'.K2, 802I'.K2 .,' 

802I(:0-,<'.K2 ,:(I0µ&$D2 #0 #>=#5 µ0 $, :0-,<'.& .,' A$' ,"$A (B01-0$,' 

#$, #"%Aµ02, ,-'0"$'.& 0%<,-01,. 
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DEMERSAL-PELAGIC RATIO OF THE MEDITERRANEAN AND 

BLACK SEA FISHES

1Porlou D., 1,2 Tsikliras ;. 
1Department of Ichthyology and Aquatic Environment, University of Thessaly, 
Volos, 2Laboratory of Ichthyology, School of Biology, Aristotle University of 

Thessaloniki, Thessaloniki. Email: tsikliras@uth.gr

Demersal-pelagic ratio (D/P) is an ecosystem indicator that has been used to 

assess the effect of fisheries on organisms and ecosystems by measuring which 

species are removed at a higher rate from the sea. In the present work the D/P 

variability of fish catches (based on the official records of the Food and 

Agricultural Organization, FAO) derived from the seven fishing subareas of the 

Mediterranean and the three subareas of the Black Sea, was estimated for the 

period 1970-2005. Benthopelagic and benthic species were grouped together 

with demersal ones. In the combined dataset of the Mediterranean and the Black 

Sea (i. e., all fishing subareas), the D/P ratio was constant with small 

fluctuations for the period 1970-1989 (mean D/P=0.17), increased to its 

maximum value in 1991 (D/P=0.34) and declined thereafter. The D/P ratio 

declined in five Mediterranean fishing subareas (Balearic islands, Sardinia, 

Adriatic, Ionian and Levantine) and fluctuated without any trend in two (Lions 

Gulf and Aegean). As fas as the Black Sea is concerned, the D/P ratio declined 

in the main Black Sea, increased in Azov Sea and fluctuated without any trend 

in Marmara Sea. In general, a decline in D/P shows that the organisms living 

near or on the seabed are declining in biomass compared to those inhabiting the 

pelagic zone. Hence, fisheries catches are gradually relying on smaller, lower 

trophic level organisms such as the European sardine Sardina pilchardus and 

anchovy Engraulis encrasicolus. Low D/P values also imply that, in most areas, 

the demersal, benthic and benthopelagic species are overexploited by bottom-

trawlers and that the large pelagic stocks are either declining or remain stable.
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ED:<:F:N!G <AG /FL<!PHD@AG GJHR!GAG G! KJED: 

!@<!R!H<: /!DF:K:<D@: G! N:I@B

>.1D% E34%#.-.59.3 *%) @6µ+(#).= B%9-%K+=
A$%&'/;$", =",3,%"6;) S1µ#(&), <µ;µ& L&/$"6;), ?&.#9"'/;µ", ?&/$:.

90'%,µ,$'.=) µ0-=$0) =<'2,2 #0 µ7?', $(" 01?(") Fytilus galloprovincialis, :(" 
01>,2  0.$0I01 #0 02"?%01, <', 15 5µ=%0) #0 $%0') #"<.02$%K#0') Cu2+ (10, 20, 

and 100 µg/l), :%(#$'I0µ=2(" µ0 $5 µ(%BG >-D%'(7>D2 ,-&$D2. E µ0-=$5 $5) 
8'(#"##K%0"#5) $(" Cu2+ .,' $D2 µ0$,B%,#$'.K2  ,:(.%1#0D2 =<'20 #0 '#$A 

$(" :0:$'.(7 ,?=2,. O >,-.A) ?02 :,%("#1,#0 #5µ,2$'.G 8'(#"##K%0"#5 #0 

>,µ5-=) #"<.02$%K#0') =.I0#5), #"##D%07$5.0 AµD) #5µ,2$'.&, A$,2 5 
=.I0#5 =<'20 #0 "N5-A$0%0) #"<.02$%K#0') (M 20 µg/l), >D%1) 0µB&2'#5 

B,'2(µ=2D2  .(%0#µ(7. J.I0#5 $D2 µ"?'K2 #$( Cu2+ :%(.&-0#0 µ1, ?(#(- .,' 

>%(2(-0@,%$Kµ025 0-&$$D#5 #$( :(#(#$A :(-"-#Dµ&$D2, 5 (:(1, $52 155 
5µ=%, =.I0#5) #0 100 µg/l Cu2+, =BI,#0 $( 19% $(" control. C"$A #5µ,120', 

A$' ( Cu2+ 012,' '.,2A) 2, :%(.,-01 ,:(%%7Iµ'-#5 $5) µ0$&B%,#5). !:0'?G 

%7Iµ'#5 µ:(%01 2, #"µ801 #0 A-, $, #$&?', $5) µ0$&B%,#5),  µ1, #0'%& 
:0'%,µ&$D2 =<'20 µ0 #.(:A 2, 0-=<@("µ0 .&I0 #$&-?'( .&$D ,:A $52  0:1?%,#5 

$(" Cu2+. /,$,-G@,µ0 #$, 0@G):
,) E =.I0#5 #0 Cu2+ ?02 0:5%0&F0' $52  020%<A$5$, $D2 ,µ'2(,."-(-tRNA 

#"2I0$,#K2, AµD) µ0'K20' $52  ,µ'2(,."-1D#5, 1#D) -A<D ?',$&%,@5) $5) 

?(µG) $(" tRNA. 8) E :%A#?0#5 $(" AcPhe-tRNA #$52 P-I=#5 %'8(#D-µ&$D2 
:%(<%,µµ,$'#µ=2D2 µ0 :(-"(U) =?0'@0 :,%Aµ('( :%(B1- ,--,<K2, µ0 0.012(  

$(" #>5µ,$'#µ(7 48S %'8(#Dµ,$'.K2 #"µ:-A.D2, <0<(2A) :(" 0'#5<01$,' A$' 5 
,:(%%7Iµ'#5 $5) µ0$&B%,#5) ,:A $( Cu2+ #"µ8,120' ."%1-D) .,$& $( #$&?'( 

=2,%@5). W:(#$5%'.$'.G =2?0'@5 :,%=>0$,' .,' ,:A :0'-%&µ,$, 0-=<>(" $5) 

#7F0"@5) $D2 %'8(#Dµ,$'.K2 ":(µ(2&?D2. H#$A#(, 5 :%A#?0#5 #$52 C-I=#5, 
5 020%<A$5$, $5) :0:$'?"-($%,2#B0%&#5) .,' 5 µ0$,$A:'#5 $D2 

":(#$%Dµ&$D2  "B1#$,2$,' 0:1#5) µ0'K#0'), µ'.%A$0%5) =.$,#5) ,--& 
µ0$%G#'µ0), 0'#5<(7µ020) A$' ,:(%%7Iµ'#5 µ:(%01 2, #"µ-8,120' .,' .,$& $( 

#$&?'( $5) 0:'µG."2#5). ;, ,:($0-=#µ,$, ,"$& #"µBD-2(72 µ0 $( A$' 5 :(-"

(Phe)-#72I0#5 µ0'K20$,' .,$& 25% #0 %'8(#Kµ,$, ,:A µ7?', 0.$0I=2$, #0 40 
µg/l Cu2+ <', 15 5µ=%0). 6"µ:0%,#µ,$'.&, (' ,--,<=) :(" 0:&<(2$,' ,:A $(2 

Cu2+ #$52 :%D$042'.G #72I0#5 .,-7:$("2 =2, 0"%7 B&#µ, ,:(.%1#0D2, :(" 
.,$,-G<("2  #0 0@,#I=25#5 $5) (-'.G) µ0$,B%,#$'.G) -0'$("%<1,). 6"20:K), 

,2 .,' ( >,-.A) 012,' ,:,%,1$5$( µ=$,--( <', $5 FDG, #0 "N5-=) 

#"<.02$%K#0') µ:(%01 2, 012,' $(@'.A). 
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PROTEIN SYNTHESIS PERTURBATIONS IN MUSSELS 

EXPERIMENTALLY EXPOSED TO COPPER

Sofia Pytharopoulou and Dimitrios L. Kalpaxis
Laboratory of Biochemistry, School of Medicine, University of Patras, 26504 Patras, 

Greece

Experimental studies were carried out on Mytilus galloprovincialis exposed in 

aquarium for 15 days to three concentrations of Cu2+ (10, 20, and 100 µg/l) 
added as chloride salt. Digestive gland tissue was chosen for studying metal 

bioaccumulation and translation responses. Cu was not accumulated in digestive 
glands at low exposure concentrations. However, it was significantly 

accumulated at higher concentrations (M 20 µg/l), without reaching a saturation 

plateau. Exposure of mussels to Cu2+ resulted in a dose- and time-dependent 

decrease in the polysome content, which at  15th day of exposure and at the 
highest metal concentration tested, reached to 19% of the control. This means 

that Cu2+ is capable of down-regulating protein synthesis. As regulatory events 
generally  occur at any step  of protein synthesis, a series of experiments were 

performed to check the function of translation under the influence of this metal. 

The conclusions drawn from these experiments are as follows:
First, exposure to Cu2+ does not influence the activity of aminoacyl-tRNA 

synthetases, but reduces tRNA charging probably by perturbing the tRNA 
functional structure. Second, binding of AcPhe-tRNA to the P-site of poly(U)-

programmed ribosomes shows a very similar pattern of changes to those 

followed by 48S ribosomal complex formation, a fact suggesting that regulation 
of protein synthesis by Cu2+ mainly occurs at the initiation phase of translation. 

Supporting evidence is also coming from experiments testing the association of 
the small with the large ribosomal subunit in forming 80S ribosome. 

Nevertheless, A-site binding, peptidyltransferase activity and translocation of 

substrates undergoes less pronounced but measurable attenuations, suggesting 
that secondary regulation may also occur at  the elongation phase of protein 

synthesis. The above results agree with the finding that poly(Phe)-synthesis is 
reduced by 25% in ribosomes isolated from mussels exposed to 100 µg/l Cu2+ 

for 15 days. In conclusion, Cu2+-mediated changes in translational output cover 
a broad spectrum of responses, leading to a decline in global protein synthesis. 

Therefore, although Cu2+ is an essential metal for life, at  high concentrations it 

can exert toxic effects on marine organisms.

Proccedings of the 33rd Scientific Conference of Hellenic Society for Biological Sciences
EDESSA  May 19-21, 2011



270

K!I!<A @J<<:FD@LH KAI IJGBGLKD@LH /:F:K!<FLH G<BH 

/!/<D@B :E!H: <LH KJEDLH MYTILUS GALLOPROVINCIALIS 

/BJ GN!<D8!<:D K! <AH !/BND@B<A<: @:D <B K!M!RBG <BJ 

@!IJ4BJG 

U%1(.-.59.3 ,.B. *%) @6µ6(#)</6= P.B
<,µ*&) R#.#/"6;), >.79/-01) 6&" F,$"&6;) =",3,%(&), <µ;µ& =",3,%(&), >$"'/,/*3#", 

?&.#9"'/;µ",, 54124, @#''&3,.(61

L7?', $(" 01?(") M. galloprovincialis #"--=>I5.,2 ,:A $5 Q,-&#$%, $(2 
T(72'( .,' $( *0.=µ8%'( $(" 2009. 60 .%"($(µ=) $(" :0:$'.(7 $(") ,?=2, 

0B,%µA#$5.0 '#$(>5µ01, <', $, -"#(#Dµ'.& =2F"µ, Z-,.0$"--8-
0@(F,µ'2'?&#5 (Hex), A@'25 BD#B,$&#5 (AcP) .,' 8-<-(".("%(2'?&#5 (8-

Gus). E Hex 02$(:1#$5.0 (µ('(<02K) #$( 0#D$0%'.A $D2 -"#(#Dµ&$D2, 5 

AcP 0µB,21#$5.0 µ0 $5 µ(%BG .A..D2, ."%1D), #$52 :0%'B=%0', $D2 
-"#(#Dµ&$D2, 02K 5 8-Gus 02$(:1#$5.0 µ0 $5 µ(%BG .,B= :"%G2D2 #$( 

.=2$%( $D2 -"#(#Dµ&$D2. 67µBD2, µ0 $, ,:($0-=#µ,$,, 5 '#$(>5µ01, $5) 
Hex ":(#$5%1F0$,' D) .,$,--5-A$0%5 :%(#=<<'#5 <', $52 0B,%µ(<G 

8'(µ,%$7%D2 :(" ,B(%(72 #$, -"#(#Kµ,$,, A:D) 5 «#$,I0%A$5$, $5) 

-"#(#Dµ'.G) µ0µ8%&25)» .,' (' «µ(%B(µ0$%'.=) ,--,<=) $D2 -"#(#Dµ&$D2». 
H 0:(>'.G :,%("#1, .A..D2 -':(B("#.125) µ0'K20' $5 ?%,#$'.A$5$, $D2 

$%'K2 -"#(#Dµ'.K2 02F7µD2 .,' :0%'(%1F0' $5 ?%&#5 $(") #0 #"<.0.%'µ=2, 
$µGµ,$, $(" -"#(#Dµ'.(7 #"#$Gµ,$(). !:1#5), µ'.%(7 .,' µ0<&-(" µ0<=I(") 

µ7?', M. galloprovincialis µ0 µG.() .0-7B(") 2,38 ± 0,15 cm .,' 6,58 ± 0,27 

cm, ,2$1#$('>,, :(" :%(=%>(2$,2 ,:A $52 1?', #"2&I%('#5 µ"?'K2, 
#"--=>I5.,2  ,:A $5 Q,-&#$%, $(2 T(72'( $(" 2010. 60 .%"($(µ=) $(" 

:0:$'.(7 $(") ,?=2, 0B,%µA#$5.,2 :,%&µ0$%(', A:D) 5 «#$,I0%A$5$, $5) 
-"#(#Dµ'.G) µ0µ8%&25)», (' «µ(%B(µ0$%'.=) ,--,<=) $D2 -"#(#Dµ&$D2», ( 

":(-(<'#µA) $(" ?01.$5 «Lysosomal Response Index (LRI)» .,' (' «?(µ'.=) 

,--,<=) $(" 0:'I5-1(" $D2 :0:$'.K2 #D-52,%1D2». ;, µ0<&-, µ7?', 
0µB&2'#,2 "N5-A$0%, 0:1:0?, «stress» #7µBD2, µ0 $( ?01.$5 LRI .,' :'( 

=2$(20) ,--,<=) #$') ."$$,%'.=) .,' -"#(#Dµ'.=) :,%,µ=$%("), #0 #>=#5 µ0 
$, µ'.%& µ7?',. E ?',B(%0$'.G ,:A.%'#5 $D2 µ'.%K2 .,' µ0<&-D2 µ"?'K2 I, 

:%=:0' 2, -,µ8&20$,' ":AN5 #0 µ0-=$0) 8'(:,%,.(-(7I5#5) $5) I,-&##',) 

%7:,2#5), .,IK) 012,' ?7#.(-( #0 (%'#µ=20) :0%':$K#0') 2, :%,<µ,$(:('5I01 
#"--(<G 1?'(" µ0<=I(") µ"?'K2  ,:A $(") ?',B(%0$'.(7) ?0'<µ,$(-5:$'.(7) 

#$,Iµ(7). 

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.

AEACC> 19-21 F&G,-  2011



271

EVALUATION OF CELLULAR AND LYSOSOMAL PARAMETERS IN 

THE DIGESTIVE GLAND OF MUSSELS MYTILUS 

GALLOPROVINCIALIS, IN RELATION TO SEASONALITY AND 

SHELL LENGTH

Raftopoulou E.K. and Dimitriadis V.K.
Department of Genetics, Development and Molecular Biology, School of Biology, 

Aristotle University, 54124 Thessaloniki

Mussels M. galloprovincialis were collected from Halastra on June and 

December 2009. Eistochemistry of the lysosomal enzymes N-acetyl-8-

hexozaminidase (Hex), acid phosphatase (AcP) and 8-glucuronidase (8-Gus) 

was applied in the digestive gland cryosections. The results showed that Hex 

was homogenously localized in the whole lysosomal area, AcP was presented 

with the form of granules, mainly, in the periphery of the lysosomes, while 8-

Gus was localized with the form of brown cores in the centre of the lysosomes. 

According to the results, Hex histochemistry is supported as more suitable 

procedure for the biomarkers’ application dealing with the digestive gland 

lysosomes, such as «lysosomal membrane stability» and «morphometrical 

alterations of lysosomes». ;he seasonal presence of lipofuscin granules 

decreased the lysosomal enzymes activity  and  restricts their action in particular 

parts of the lysosomal compartment. Additionally, small- and large-sized 

mussels M. galloprovincialis with shell length 2,38 ± 0,15 cm and 6,58 ± 0,27 

cm, respectively, were collected from the same mussel assemblage from 

Halastra on June 2010. Lysosomal and cellular parameters, such as «lysosomal 

membrane stability», «morphometrical alterations of lysosomes», evaluation of 

«Lysosomal Response Index (LRI)» and «structural epithelial changes in the 

digestive tubules» were applied in the digestive gland cryosections of the two 

groups of mussels. The large-sized mussels presented higher stress levels 

according to the results of the LRI and greater alterations of the cellular and 

lysosomal parameters, in relation to small-sized ones. The different response of 

cellular and lysosomal parameters between the two groups of mussels should be 

taken into consideration in biomonitoring studies of marine pollution, since in 

certain cases the collection of similar-sized mussels is difficult among the 

different sampling stations.
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!/DEF:GA <AG 6-:@<DHB>BID:G G<: !/D/!E: !@4F:GAG <BJ 

J/BEBN!: HER2/neu G! @J<<:F: @:F@DHD@LH G!DFLH @:D 
G<AH :H<D@:F@DHD@A EF:GA <BJ TRASTUZUMAB.

U0*98= ?.1,2, S'(.-.59.3 ;.3, B%-#<&.= J.4, F%7%D#% G.1, C*#)(H<-6= ;.1, P.3(A<= 
?.1, LA)(A)9Q&6 ".2, F-%K0O<&6= B.1

1O*./$, >.,',3,%(&) & >.,',2#$&9#(&) /,- O&$6(.,-, N,',6,µ#(, «! [%",) C755&)», 
2<,µ*&) H-'",3,%(&) I:J. & >.2$:9,-, <µ;µ& =",3,%(&), AO?>, 3>6/".,3,%"6; 
@#$&9#-/"6; O3"."6;, N,',6,µ#(, «Q%#(&», 4<X;X& F,$"&6;) L'/,9&2,3,%(&), 

F&"#-/"68 & S#"$,-$%"68 O*./$, «FP<AK>», >2;.&

L0-0$GI5.0 5 0:1?%,#5 $5) <-,.$'2(8(-1,) #$, 0:1:0?, =.B%,#5) $(" 

":(?(>=, HER2/neu #0 .7$$,%, $%'K2  ."$$,%'.K2 #0'%K2 .,' 5 #"#>=$'#G $5) 

µ0 $52 (<.(.,$,#$,-$'.G ?%&#5 $(" Trastuzumab.*7( ."$$,%'.=) #0'%=) µ0 

>,µ5-G =.B%,#5 $(" ":(?(>=, (MDA-MB-231 .,' MDA-MB-435) .,' µ1, µ0 

:(-7 "N5-G =.B%,#5 $(" ":(?(>=, (SKBR3) ,.$'2(8(-GI5.,2 µ0 

#"<.0.%'µ=20) ?A#0') <-,.$'2(8(-1,). E =.B%,#5 $(" ":(?(>=, µ0$%GI5.0 µ0 

."$$,%(µ0$%1, %(G). ;,"$A>%(2,, µ0-0$GI5.0 5 0:1?%,#5 $5) ,.$'2(8(-1,) 

#$52  :(#A$5$, $(" mRNA :(" .D?'.(:('01 <', $(2 ":(?(>=,, 6 =D) 48 K%0) 

µ0$& $52 ,.$'2(8A-5#5 µ0 ,-"#'?D$G ,2$1?%,#5 :(-"µ0%&#5) :%,<µ,$'.(7 

>%A2(". 60 0:1:0?( DNA, 5 0:1?%,#5 $5) ,.$'2(8(-1,) µ0-0$GI5.0 µ0 

BI(%1F(2$, in situ "8%'?'#µA. L0-0$GI5.0 0:1#5) 5 0:1?%,#5 $5) ,.$'2(8(-1,) 

#$52  ,2,#$(-G $(" ."$$,%'.(7 :(--,:-,#',#µ(7 :(" :%(.,-01$,' ,:A $( 

Trastuzumab, µ=#D 02#Dµ&$D#5) $%'$'Dµ=25) I"µ'?125) #$( DNA $D2 

:(--,:-,#',FAµ02D2 ."$$&%D2 .,' #$52 0@,%$Kµ025 ,:( ,2$1#Dµ, 

."$$,%(µ0#(-,85$'.G ."$$,%($(@'.A$5$,, >%5#'µ(:('K2$,) D) .7$$,%,-

,:,2$5$=) µ(2(:7%52, :0%'B0%'.(7 ,1µ,$() "<'K2  ?($K2 (PBMC), µ0 $5 

µ=I(?( $5) ,:0-0"I=%D#5) 51Cr. L0$& $52 ,.$'2(8A-5#5 :,%,$5%GI5.0 

,7@5#5 $5) =.B%,#5) $(" ":(?(>=, HER2/neu #$, .7$$,%, MDA-MB-231 

.,' MDA-MB-435 .,' ,7@5#5 $5) :(#A$5$,) $(" mRNA :(" $(2  .D?'.(:('01. 

9,%("#1, Trastuzumab :,%,$5%GI5.0 ,2,#$(-G $(" :(--,:-,#',#µ(7 .,' 

,7@5#5 $5) ."$$,%($(@'.G) '.,2A$5$,) $D2 PBMC. C2$1I0$,, #$5 #0'%& 

SKBR3 ?02 :,%,$5%GI5.,2 ?',B(%=) :%'2  .,' µ0$& $52 ,.$'2(8A-5#5. 

6"µ:0%,#µ,$'.&, 5 <-,.$'2(8(-1, :%(.,-01 ,7@5#5 $5) =.B%,#5) $(" 

":(?(>=, HER2/neu #$, .7$$,%, $D2  ?7( .,%.'2'.K2 #0'%K2 µ0 >,µ5-G 

=.B%,#5 $(" ":(?(>=,. E (<.(.,$,#$,-$'.G ?%&#5 $(" Trastuzumab 

0@,%$&$,' ,:( $, 0:1:0?, =.B%,#5) $(" ":(?(>=, HER2/neu.

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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THE EFFECT OF 6-RADIATION ON THE EXPRESSION OF THE 

RECEPTOR HER2/neu IN CELL LINES AND ON THE 

ANTINEOPLASTIC ACTION OF TRASTUZUMAB.

Reklos ?.1,2, Fotopoulou ;.3, Kapranos J.4, Mahaira L.1, Gritzapis A.1, Voutsas I1, 
Tsitsilonis O.2, Baxevanis C.1

1Cancer Immunology & Immunotherapy Center, «St. Savvas» Hospital, 2Department of 
Animal & Human Physiology, Faculty of Biology, NKUA, 3Radiology Therapeutic 
Clinic, “Hygeia” Hospital, 4Department of Molecular Histopathology, “MITERA” 

General & Obstetrics/Gynaecology Hospital, Athens

We studied the effect of <-radiation on the expression of the receptor Her2/neu 

in three cell lines and its correlation with the tumor-suppressive activity  of 

Trastuzumab. Two cell lines with low expression of the receptor (MDA-

MB-231 and MDA-MB-435) and one with very high expression (SKBR3) were 

irradiated with specific dose of <-radiation. The expression of the receptor was 

determined by flow cytometry. The quantity of the mRNA coding for the 

receptor was measured 6 to 48 hours post-irradiation, using real-time PCR. The 

effect of irradiation on cellular DNA was assessed with fluorescent  in situ 

hybridization (FISH).We also studied the effect of irradiation on the suppression 

of cell proliferation caused by  Trastuzumab, using the [3H]-thymidine 

incorporation assay. The effect of irradiation on antibody-dependent cellular 

cytotoxicity mediated by Trastuzumab, using as responder cells peripheral 

blood mononuclear cells (PBMC) from healthy  donors, was assessed with the 
51Cr release assay. Upon irradiation, we observed an increase in the expression 

of the Her2/neu receptor in MDA-MB-231 and MDA-MB-435 cells, as well as 

an increase in the quantity of the mRNA coding for the receptor. Trastuzumab 

suppressed cell proliferation and increased PBMC cytotoxic activity. No 

differences prior and post irradiation were observed in SKBR3 cells. Our results 

show that <-radiation increases the expression of Her2/neu receptor in the two 

cell lines with low Her2/neu expression. The antineoplastic action of 

Trastuzumab depends on the expression of the Her2/neu receptor.
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GNAK:<DGKBG  @:D K!<:4BF: <BJ G/!FK:<B4BFBJ G<B 

N!FG:DB M:G<!FB/BEB Cornu asprersum

U0&(H+ F. , >(%4.-.59.3 N., >(<)*.3 ;. 

 <,µ*&) IJ,3,%(&), <µ;µ& =",3,%(&), >$"'/,/*3#", ?&.#9"'/;µ", @#''&3,.(61), 

?&.#9"'/1µ",B9,31 54124 @#''&3,.(61,
E-mail: astaikou@bio.auth.gr, mrentzi@bio.auth.gr, cstathop@bio.auth.gr

;( Cornu aspersum ,2G.0' #$, >0%#,1, :20"µ(2(BA%, <,#$0%A:(?, .,' 012,' 

$,"$A>%(2, 0%µ,B%A?'$( .,' 0$0%(<(2'µ(:('(7µ02( 01?(). E ?'&%.0', $5) 

#7F0"@5) :('.1-0' #0 ?',B(%0$'.(7) :-5I"#µ(7) $(" 01?(") ,:A ?7( =D) .,' 12 

K%0). /,$& $5 #7F0"@5 $, #,-'<.&%', ,2$,--&##("2 ,µ('8,1, #:=%µ, :(" 

µ0$,B=%0$,' µ=#, #0 IG.5 ,:A >'$125 :(" (2(µ&F0$,' #:0%µ,$(BA%(. 6$52 

:,%(7#, 0%<,#1, :,%("#'&F0$,' 5 .,$,<%,BG $D2 #$,?1D2  #>5µ,$'#µ(7 .,' 

µ0$,B(%&) $(" #:0%µ,$(BA%(" #0 #,-'<.&%', ?',B(%0$'.K2 :-5I"#µK2 :(" 

0µB,21F("2 #5µ,2$'.& ?',B(%0$'.G µ=#5 ?'&%.0', #7F0"@5).  

3', $( #.(:A ,"$A >%5#'µ(:('GI5.,2 #,-'<.&%', ,:A :0%'(>=) $5) /%G$5) 

(?'&%.0', #7F0"@5) 8-10 K%0)) .,' $5) E:01%(" (?'&%.0', #7F0"@5) 2-5 K%0)). 

E :,%,$G%5#5 $5) #"F0".$'.G) #"µ:0%'B(%&) =<'20 #0 0%<,#$5%',.=) 

#"2IG.0). 60 $,.$'.& >%(2'.& ?',#$Gµ,$, µ0$& $52 =2,%@5 $5) #7F0"@5) =2,) 

,%'IµA) F0"<,%'K2 I,2,$K2(2$,2 µ0 87I'#5 #0 "<%A &FD$(. C.(-("I(7#0 5 

0.$(µG $(" ,2,:,%,<D<'.(7 #"#$Gµ,$() 5 .,$,<%,BG $(" #$,?1(" 

#>5µ,$'#µ(7 .,' 5 I=#5 $(" #:0%µ,$(BA%(" .,' $=-() 5 µ=$%5#5 $µ5µ&$D2 

$(" ,2,:,%,<D<'.(7 #"#$Gµ,$() .,' $(" #:0%µ,$(BA%(". 

E =2,%@5 $(" #>5µ,$'#µ(7 $(" #:0%µ,$(BA%(" #"µ8,120' ,µ=#D) µ0$& $52 

#7F0"@5 .,' (-(.-5%K20$,' #0 ?',B(%0$'.A ?'&#$5µ, #$, #,-'<.&%', $D2 

0:'µ=%(") :-5I"#µK2. E µ0$,B(%& $(" #:0%µ,$(BA%(" µ:(%01 2, #"µ8,120' 

$,"$A>%(2, .,' ,:A $, ?7( #,-'<.&%', G .,' µ0 .&:(', >%(2'.G "#$=%5#5 ,:A 

$( =2, FK(. E (-(.-G%D#5 $5) µ0$,B(%&) #$(") :-5I"#µ(7) $5) /%G$5) 

:,%,$5%01$,' $( 0-&>'#$( µ1, G ?7( K%0) 2D%1$0%, ,:A $52 (-(.-G%D#5 $5) 

#7F0"@5) .,' $52 ,:(µ&.%"2#5 $D2 ,$AµD2.

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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SPERMATOPHORE FORMATION AND TRANSFER IN THE LAND 

SNAIL Cornu aspersum

Rentzi F., Stathopoulou C., Staikou ;. 

Departement of Zoology, School of Biology A.U.Th. , Aristotle University of 
Thessaloniki 54124 ,

E-mail: astaikou@bio.auth.gr, mrentzi@bio.auth.gr, cstathop@bio.auth.gr

Cornu aspersum is a simultaneously hermaphroditic and obligatory  outcrossing 

terrestrial gastropod. Copulation duration in different populations of the species 

varies between two and twelve hours.  During copulation snails exchange 

spermatophores which are formed in the epiphallus of the reproductive system 

and contain huge amounts of sperm. The present study examined the patterns of 

spermatophore formation and transfer in snails from populations which differed 

in copulation duration. 

Snails were collected from regions of Crete (copulation duration 8-10 hours) 

and Western Greece (copulation duration 2-5 hours) and transferred to the 

laboratory where mating trials were performed. Previous studies had shown that 

copulation duration in Cretan populations ranged from eight to ten hours, while 

in populations from western Greece copulation duration ranged from two to five 

hours. Snail pairs were killed in liquid nitrogen at regular time intervals after 

the initiation of copulation, their reproductive system was excised, and the 

presence and position of the spermatophore was recorded. Male and female 

parts of the reproductive system as well as parts of the spermatophore were 

measured.      

Our results indicate that spermatophore formation begins within the five first 

minutes after intromission has been achieved. Complete formation of the 

spermatophore was registered two hours after the beginning of copulation. 

Mutual transfer of spermatophores was in most of the cases synchronous. 

Completion of spermatophore transfer differed among populations studied. In 

snails from populations from Crete spermatophore transfer was completed two 

hours before the ending of copulation. 

Proccedings of the 33rd Scientific Conference of Hellenic Society for Biological Sciences
EDESSA  May 19-21, 2011



276

K!<:>BIDGKBG <BJ mRNA @:D MAF:HGA G<B C. ELEGANS

V#6= U.3A<*6=, V&&% P9%&(+, S.DO.= F-.#µ-896=, V&(% LA)#Q&6, E8-6 
>3&(37<*6

VD$-µ& L&/$,5",3,%"6:. A$#-.:. /1) >6&D1µ(&) >21.:., CJ$&.,B A4#'(,- 4, 11527, 
>2;.&

L0-=$0) #0 :(--(7) (%<,2'#µ(7)-µ(2$=-, =>("2 ?01@0' $5 I0$'.G #"#>=$'#5  

$5) :$K#5) $(" %"Iµ(7 :%D$042(#72I0#5) µ0 $5 µ,.%(FD1,. 9%(.0'µ=2(" 2, 

?'0%0"2G#("µ0 :0%,'$=%D $5 #>=#5 ,"$G, µ0-0$&µ0 $( %A-( ."$$,%'.K2 

:,%,<A2$D2 µ0$,8(-'#µ(7 $D2 µ52"µ&$D2 RNA (mRNA) #$5 ?',?'.,#1, 

<G%,2#5) $(" 25µ,$K?(") C. elegans. L', µ(%BG %'8(2(".-0(:%D$042'.K2 

#Dµ,$'?1D2 (mRNPs), :(" =>("2 8%0I01 2, :,1F("2 #5µ,2$'.A %A-( #$52 

,:(IG.0"#5, $52 ,:(#'K:5#5 G $52 ,:('.(?Aµ5#5 $D2 mRNAs #$( 

."$$,%A:-,#µ, A-D2 $D2 0".,%"D$'.K2 ."$$&%D2 012,' $, #Dµ&$', : 

(mRNA-processing bodies, PB). !:':-=(2, µ', ?07$0%5 µ(%BG mRNP 

#Dµ,$'?1D2 $, (:(1, #>5µ,$1F(2$,' µA2( .&$D ,:A #"2IG.0) #$%0), -A<D 

,2,#$(-G) $5) :%D$042(#72I0#5), .,' :0%'=>("2 µ5-µ0$,B%,FAµ02, mRNAs, 

012,' <2D#$& D) .(..1, #$%0) (stress granules, SGs). 3', 2, ?'0%0"2G#("µ0 $5 

#>=#5 $D2 :,%,:&2D mRNP #Dµ,$'?1D2 µ0 $52  <G%,2#5, µ0-0$G#,µ0 ,%>'.& 

$52 0:1?%,#5 :(" =>("2 ,--,<=) #$5 #7#$,#G $(") #$5 ?'&%.0', FDG) $D2 

#.("-5.'K2 .,' $52 ,:A.%'#G $(") #0 #$%0), >%5#'µ(:('K2$,) #$0-=>5 :(" 

=B0%,2 0--01N0') #0 <(21?', :(" .D?'.(:('(72 <', #"#$,$'.& $D2 PBs .,' SGs. 

S-, $, µ0$,--,<µ=2, #$0-=>5 0µB,21F("2 ,2,:$"@',.& :%(8-Gµ,$,, 

µ0'Dµ=25 <(2'µA$5$, .,' ?'&%.0', FDG) #0 #>=#5 µ0 #$0-=>5 B"#'.(7 $7:(". 

C:020%<(:(15#G $(") µ0$,-,2,:$"@',.& µ=#D RNAi 0:1#5) µ0'K20' $5 

?'&%.0', FDG), ,--& #0 ?',B(%0$'.A 8,IµA .,' µ0 $%A:( :(" 0@,%$&$,' ,:A $5 

I0%µ(.%,#1,. 6$52  :,%(7#, B&#5, 0-=<>("µ0 $( %A-( .&I0 '#$(7 #$5 

µ,.%(FD1, µ=#D $5) #$(>0"µ=25) ,:020%<(:(15#5) <(2'?1D2 $D2 PBs .,' SGs 

µ0 RNAi #0 #"<.0.%'µ=2(") '#$(7). !:':-=(2, µ0 $5 8(GI0', >'µ,'%'.K2 

BI(%'F("#K2 :%D$042K2, :,%,$5%G#,µ0 ,"@5µ=2( #>5µ,$'#µA PBs #0 

,:A.%'#5 #$( I0%µ'.A #(. .,' #0 µ0$,8(-=) $5) µ0$&B%,#5) G/.,' $5) 

,:('.(?Aµ5#5) $(" mRNA. 9,%&--5-,, ( #>5µ,$'#µA) $D2  PBs ,"@&20$,' µ0 

$52 5-'.1,, ,20@&%$5$, ,:A µ0$,<%,B'.G 0:,<D<G, .,' >D%1) 2, 012,' ,.Aµ, 

<2D#$A ,2 #"µ8&--0' #$5 <G%,2#5 G -0'$("%<01 :%(#$,$0"$'.& D) :%() ,"$G. 

;=-() µ0-0$&µ0 :(', 012,' 5 0:1?%,#5 ,--,<K2 #$, PBs #$5 ?'&%.0', FDG) .,' 

$52 ,:A.%'#5 #0 #$%0) #0 <2D#$& µ,.%A8', #$0-=>5.

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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mRNA METABOLISM AND AGEING IN C. ELEGANS

Aris Rousakis, Anna Vlanti, Fivos Borbolis, Anda Tsironi and Popi Syntichaki
Biomedical Research Foundation of the Academy of Athens, 4 Soranou Ephessiou, 115 

27 Athens

Studies in many organisms have established a link between lower protein 

synthesis rates and increased lifespan. To further explore this correlation we are 

studying the role of cellular factors involved in mRNA metabolism in the 

ageing process of C. elegans. Many studies have revealed the key  role of 

specific mRNP particles, called mRNA-processing bodies (PBs), in the storage, 

silencing or degradation of the bulk mRNAs in the cytoplasm of all eukaryotic 

cells. In addition, a second form of mRNP particles that form only under stress 

conditions, due to induced general protein synthesis inhibition, and contain 

stalled mRNAs, are known as stress granules (SGs). The relationship of the 

above cytoplasmic mRNP particles with the ageing process has not yet been 

examined. To address this, we first studied the effects of direct alterations of 

these mRNP particles in longevity and stress resistance of the worms, using null 

alleles of several genes encoding orthologs of PB and SG components. In all 

tested mutant strains we observed developmental defects, lower brood size and 

shorter lifespan, compared to WT. Inactivation of these genes post-

developmentally by RNAi also reduced the lifespan of WT worms, albeit to 

different extend and in a temperature-dependent manner. We are currently 

testing the contribution of each tissue in longevity through targeted RNAi of PB 

and SG genes in specific tissues. We have also generated various fluorescent 

reporter fusion proteins to monitor PBs and SGs in transgenic nematodes. We 

observed induced formation of PBs in various somatic cells in response to heat-

shock as well as to alterations in mRNA translation or degradation. Moreover, 

the formation of PBs was increased with age and this was shown to be 

independent of transcriptional induction. We are currently  testing whether this 

accumulation of PBs with age has a causative or a protective role in the ageing 

process and which are the pattern and the effect of PBs alterations in the 

longevity and stress response of known long-lived mutants.
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:H<DGLK:<: >:F!LH :IJGDELH (HCABS) G<AH /FL<!BKD@A 

4J<LH: “SMALL IS BEAUTIFUL”

U.5AA6= ;.*
<,µ*&) =,/&."6;), <µ;µ& =",3,%(&), AO?>, aroussis@biol.uoa.gr

;, Camilideae :0%'=>("2  #$( ,2(#(:('5$'.A $(") %0:0%$A%'( µ1, µ(2,?'.G 

.-&#5 ,2$'#Dµ&$D2, ,:A $52 (:(1, ,:("#'&F("2 (' 0-,B%'=) ,-"#1?0) .,' 

,:($0-01$,' (µ(?'µ0%G 8,%=D2 ,-"#1?D2. ;, ,2$'#Kµ,$, 8,%=D2 ,-"#1?D2 

(HCABs) 0.B%&F(2$,' µ0$& ,:A VDJ ,2,#"2?",#µA .,' ,:,'$(72 

0@0'?'.0"µ=2, <-<(21?',. C:(µ(2K2(2$,' 07.(-, ,:A $(2 (%A, .,' 5 :0%'(>G 

?=#µ0"#5) $(" ,2$'<A2(" 5 (:(1, ?',µ(%BK20$,' ,:A µ1, µA2( 0:'.%&$0', 

µ:(%01 2, ,2,<2D%1#0' :0%'(>=)-#$A>(") >,µ5-G) ,2$'<(2'.A$5$,). E 

0:'.%&$0', ,"$G $D2 HCABs (2(µ&F0$,' µ0$,8-5$G 0:'.%&$0', $D2 HCABs 

(VHH). ;, VHHs µ:(%(72  2, ,:(µ(2DI(72  07.(-, ,:A 8'8-'(IG.0) phage 

display  (8'8-'(IG.0) =.B%,#5) #$52 0:'B&20', 25µ,$(0'?K2  8,.$5%'(B&<D2) 

A:(" =>0' .-D2(:('5I01 $( ,2,?',$,<µ=2( #72(-( $D2 V-<(2'?1D2, ,:A =2, 

,2(#(:('5µ=2( FK(. *',I=$("2  µ1, #0'%& 8'(B"#'.K2 '?'($G$D2 :(" $(") 

:%(#?1?0' '?',1$0%, :-0(20.$Gµ,$, #0 µ1, :('.'-1, ',$%'.K2 .,' 

8'($0>2(-(<'.K2 0B,%µ(<K2. ;, “µ(2(.-D2'.&” VHHs :,%&<(2$,' :(-7 

07.(-, #$52 E. coli, ?',I=$("2 0@,'%0$'.G #$,I0%A$5$, .,' ?',-"$A$5$, .,' 

,2,<2D%1F("2 $( ,2$'<A2( µ0 µ0<&-5 0@0'?1.0"#5 .,' #"<<=20',. 6"2?"&F(2$,) 

$52 $0>2(-(<1, =.B%,#5) ,2$'#Dµ&$D2 #0 8,.$5%'(B&<(") .,' $') µ(2,?'.=) 

'?'A$5$0) $D2 VHE, .,$,#.0"&F("µ0 8'8-'(IG.0) ,2$'#Dµ&$D2 02&2$', #$( 

:%D$=(µ, B"$K2-µ(2$=-D2 A:D) $, Physcomitrella patens, Lotus japonicus, 

Arabidopsis thaliana and Eruca sativa. 60 µ1, :%K$5 :%(#:&I0',, 

,:(µ(2K#,µ0 $=##0%, ?',B(%0$'.& VHHs 02&2$', #$52  B"$'.G :%D$0P25 

SBP1 (selenium binding protein 1) .,' $, 0.B%&F("µ0 µ,F1 µ0 $( ,2$'<A2( 

(SBP1) :,%(?'.&, D) 02?(-,2$'#Kµ,$, (intrabodies) #0 B7--, .,:2(7, 

>%5#'µ(:('K2$,) $52 $0>2'.G $5) #"µ:-5%Dµ,$'.A$5$,) $(" ?'µ(%',.(7 

BI(%'#µ(7  (+iFC)). E :%(#=<<'#5 ,"$G ,:($0-01 $( ,%>'.A 8Gµ, µ',) 

?',?'.,#1,) ,2$1#$%(B5) :%D$0(µ'.G) µ0 $52 (:(1, I, 012,' ?"2,$A 2, 

02$(:1F("µ0 02?',B=%(2$0) :%D$042'.(7) #$A>(").

*9%(#.0.-5µ=2() (µ'-5$G)

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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HEAVY CHAIN ANTIBODIES (HCABS) IN PLANT PROTEOMICS: 

“SMALL IS BEAUTIFUL”

Roussis A.*
Department of Botany, Faculty of Biology, University of Athens, aroussis@biol.uoa.gr

In the mid-1990s, it  was reported that Camelids contain in their serum a unique 

class of antibodies composed solely  of a heavy-chain homodimer. These so-

called heavy-chain antibodies (HCAbs) are expressed after a VDJ 

rearrangement and require dedicated constant <-genes. They are easily  purified 

from serum, and their antigen binding fragment interacts with parts of the target 

that are less antigenic to conventional antibodies. Since the antigen-binding site 

of the camelid HCAb is formed by a single domain, it is referred to as variable 

domain of heavy chain of HCAb (VHH). VHHs are easily retrieved after 

panning of a phage-displayed rearranged V-gene pool cloned from an 

immunized camelid. The single-domain antigen binding entities possess certain 

biophysical properties that offer particular advantages in various medical and 

biotechnological applications. They are well produced in bacteria, they  are very 

stable and highly soluble, and bind their cognate antigen with high affinity and 

specificity. We are developing a strategy based on VHHs and phage display 

technology to generate VHH formatted libraries against model plant proteomes, 

like Physcomitrella patens, Lotus japonicus, Arabidopsis thaliana and Eruca 

sativa. We will use these libraries as sources of highly specific “monoclonal” 

VHHs with characteristics specified each time by the design of the panning 

procedure. In a first attempt, we have successfully screened for binders that 

recognize epitopes on the plant selenium binding protein SBP1. We are 

transiently  expressing the anti-SBP1 VHHs as intrabodies in Tobacco 

benthamiana leaves and use Bimolecular Fluorescence Complementation 

(BiFC) as the first step  towards a reverse proteomics approach where interesting 

patterns of VHH-plant protein interactions may reveal interesting targets. 

Furthemore, these libraries can provide a valuable monoclonal antibody source 

for proteins of plant origin.

*Invited speaker
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:H:MLMA <BJ Cr(VI) G! Cr(III) :/B <B >:@<AFD:@B 

G<!I!NBG S3/@ 

        ><*.39% @., E%&(H%#(H+ N., B.((%#< ;., >*.5#%= R. *%) C)<$*.3 F.

<,µ*&) R#.#/"6;), >.79/-01) & F,$"&6;) =",3,%(&), <µ;µ& =",3,%(&), >?@

;( 8,.$5%',.A #$=-0>() S3/K ,:(µ(2KI5.0 ,:A $52 020%<A '-7 µ(2&?,) 

0:0@0%<,#1,) ,#$'.K2 -"µ&$D2 .,' =>0' $52 '.,2A$5$, 2, ,2,:$7##0$,' #0 

"N5-=) #"<.02$%K#0') 0@,#I02(7) >%Dµ1(" Cr(VI). E '.,2A$5$, ,"$G 

(B01-0$,' $A#( #0 µ5>,2'#µ(7) ,2I0.$'.A$5$,) #$( Cr(VI) A#( .,' 

,:($(@'.(:(15#G) $(".  ;( S3/K #"2I=$0' =2, '#>"%A ."$$,%'.A $(1>Dµ, 02K 

$,"$A>%(2, :,%&<0' =2F"µ, :(" ,2&<("2 $( Cr(VI) #0 Cr(III). !:1#5), #$( 

<(2'?1Dµ, $(" S3/K ,2'>207I5.,2 $, <(21?', chrA .,' chrC $, (:(1, 

#"µµ0$=>("2 #$(") µ5>,2'#µ(7) 0@D."$$,%'.G) µ0$,B(%&) $(" >%Dµ1(" .,' 

#$52  :%(#$,#1, 02&2$', #$( (@0'?D$'.A stress, ,2$1#$('>,. *'0%0"2GI5.0 5 

7:,%@5 .,' &--D2 <(2'?1D2 :(" #>0$1F(2$,' µ0 $52  02F"µ'.G ,2,<D<G $(" Cr

(VI) #0 Cr(III) ,--& .,' µ0 $52 7:,%@5 :'I,2K2 µ5>,2'#µK2 0:'?'A%ID#5) $(" 

<020$'.(7 "-'.(7 ,:A $') $(@'.=) 0:'?%&#0') $(" >%Dµ1(". L0 PCR 

02'#>7I5.,2 $µGµ,$, $D2  <(2'?1D2 yieF .,' recA, $, (:(1, #"µµ0$=>("2 #$( 

µ5>,2'#µA 02F"µ,$'.G) ,2,<D<G) $(" Cr(VI) .,' #$( µ5>,2'#µA 0:'?'A%ID#5) 

$(" DNA, ,2$1#$('>,. 6"20:K), $( #$=-0>() S3/K ?',I=$0' #"2(-'.& 5 

?',B(%0$'.(7) µ5>,2'#µ(7) ,2I0.$'.A$5$,)-,:($(@'.(:(15#5) #$( Cr(VI). 

*'0%0"2GI5.0 0:1#5) 5 '.,2A$5$, $(" #$0-=>(") ,"$(7 2, #$,I0%(:('01$,' #0 

#"<.0.%'µ=2, ":(#$%Kµ,$, #0 #$G-0) :(" :0%'=>("2  ",-(8&µ8,.,, 

."$$,%125, :(-"#$5%=2'( G #1?5%(. ;, ,:($0-=#µ,$& µ,) =?0'@,2 

:%(#.A--5#5 $(" #$0-=>(") µ0 $,"$A>%(25 ,2,<D<G Cr(VI) #"<.=2$%D#5) 

µ=>%' .,' 250 mg/l #0 24 K%0). 6"µ:0%,#µ,$'.&, .%120$,' ,:,%,1$5$5 5 

:0%,'$=%D ?'0%0725#5 $(" µ'.%((%<,2'#µ(7 .,IK) :,%("#'&F0' '?',1$0%( 

02?',B=%(2  D) :'I,2A µ=#( <', $5 ?',>01%'#5 .,' 8'(,:(%%7:,2#5 -"µ&$D2 

0:'8,%5µ=2D2 µ0 Cr(VI).

 

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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REDUCTION OF Cr(VI) TO Cr(III) FROM THE BACTERIAL STRAIN 

S3/K

Sakoula D., Pantzartzi C., Kottara A., Scouras Z. and Yiangou M.
Dept. of Genetics, Dev. & Molecular Biology, School of Biology, AUTH

The bacterial strain S3/K, isolated from activated sludge wastewater treatment 

plant has the capacity to grow at high concentrations of hexavalent  chromium 

Cr(VI). This ability  is due to both mechanisms of resistance to Cr(VI) and 

detoxification. The S3/K composes a strong cell wall while exhibits Cr(VI) to 

Cr(III) reducing activity. In addition, S3/K strain genome contains chrA and 

chrC genes that are involved in the mechanisms of extracellular transport of 

chromium and oxidative stress protection respectively. We investigated the 

existence of additional genes exhibiting Cr(VI) to Cr(III) reducing activity as 

well as DNA damage protective mechanisms caused by chromium compounds. 

Fragments of yieF and recA genes that participate in the mechanisms of 

enzymatic reduction of Cr(VI) and DNA repair, respectively, were amplified by 

PCR. Thus, the strain S3/K strain exhibits 5 different detoxification-resistance 

mechanisms to Cr(VI). It was also investigated the ability of this strain to be 

stabilized in specific substrates such as columns containing glass wool, 

cellulose, polystyrene or iron. Our data showed adhesion of the strain with 

simultaneous reduction of up to 250 mg / l Cr(VI) in 24 hours. In conclusion, 

further experimentation is required and it is of particular interest to investigate 

its potential use for managing and bioremediation of wastewater containing Cr

(VI).

Proccedings of the 33rd Scientific Conference of Hellenic Society for Biological Sciences
EDESSA  May 19-21, 2011



282

K!I!<A <AG :IIAI!/DEF:GAG K!<:II:MK:<LH PHYB G! 

KA-@J<<:FD@B GJG<AK:

>%-9%.5#% ,.1, Mahn M.2, Schäfer E.2, Kunkel T.2, U)H.-.59.3 >.1
1<,µ*&) =,/&."6;), <µ;µ& =",3,%(&), AO?>, ?&.#9"'/1µ",B9,31, 157 84, >2;.&

2Department of Plant Physiology, Faculty of Biology, Albert-Ludwigs-University of 
Freiburg, Schaenzlestrasse 1, D-79104 Freiburg, Germany

E-mail: eletta7@hotmail.com, srhizop@biol.uoa.gr 

;( B"$A>%Dµ, (phy) 012,' ( :'( #5µ,2$'.A) BD$(?=.$5) $D2  B"$K2  .,' 

,:,2$&$,' #0 ?7( ,--5-(µ0$,$%0:Aµ020) µ(%B=): Pr .,' Pfr. E Pr µ(%BG 

02$(:1F0$,' #$( ."$A:-,#µ, 02K 5 Pfr µ(%BG #"##D%070$,' #$(2 :"%G2,, 
A:(" ,--5-0:'?%& µ0 µ0$,<%,B'.(7) :,%&<(2$0) %"Iµ1F(2$,) $5 <(2'?',.G 

=.B%,#5. E µ0$,$A:'#5 ,"$G 012,' ,:,%,1$5$5 <', $5 µ0$,<D<G $(" #Gµ,$(). 
6$52 :0%1:$D#5 $(" phyB, ( µ5>,2'#µA) µ0$,B(%&) ?02  012,' :-G%D) 

.,$,2(5$A). ;( ,µ'2(-$0-'.A &.%( (450 .,$&-(':,) phyB (Z450) -0'$("%<01 D) 

BD$(?=.$5) ,--& ?02 :0%'-,µ8&20' .-,##'.A #Gµ, :"%52'.G) 02$A:'#5) 
(NLS). !:(µ=2D), :'I,2A2 ,:,'$01$,' =2,) :%D$042'.A) µ0$,B(%=,) <', 2, 

0'#,>I01 #$(2 :"%G2,. 9%(.0'µ=2(" 2, µ0-0$5I01 5 µ0$,B(%& $(" phyB #$(2 
:"%G2,, ?5µ'("%<GI5.0 =2, µ5-."$$,%'.A #7#$5µ, ,:($0-(7µ02( ,:A 

,:(µ(2Dµ=2(") :"%G20) $(" µ(2(.7$$,%(" >-D%(B7.(") Acetabularia 

acetabulum. 60 ,"$A $( #7#$5µ,, 5 :%D$0P25 PIF3 (Phytochrome Interacting 
Factor 3, =2,) µ0$,<%,B'.A) :,%&<(2$,)) 01>0 $52 '.,2A$5$, 2, :%(#?=20$,' 

µ0 $( Z450 &.%( .,' 2, ?%, D) :%D$0P25-µ0$,B(%=,). !@0$&#$5.,2 ?7( 
?',B(%0$'.=) µ0$,--&@0') $(" phyB N450 <', 2, ?',:'#$DI01 ,2 5 

BD#B(%"-1D#5 #"<.0.%'µ=2D2 .,$,-(1:D2 (I=#0') 23-25 .,' 86) #0%125) (S) 

0:5%0&F0' $52 #"<<=20', :%A#?0#5) µ0$,@7 phyB .,' PIF3. 6$( =2, 
µ0$&--,<µ,, 5 #0%125 ,2$'.,$,#$&I5.0 ,:A ,-,2125 (S-A), =2, ,µ'2(@7 :(" 

?02 BD#B(%"-'K20$,', .,' #$( &--(, ,:A ,#:,%$'.A (@7 (S-D), $( (:(1( 
µ'µ01$,' $52 .,$&#$,#5 BD#B(%"-1D#5). !:1#5), 0@0$&#$5.0 ( B"#'.A) $7:() 

phyB .,' >%5#'µ(:('GI5.0 D) I0$'.A) µ&%$"%,). e#$0%, ,:A #Gµ,2#5 µ0 

Alexa Fluor®488, $( phyB µ0$,B=%I5.0 #$(") ,:(µ(2Dµ=2(") :"%G20) 
Acetabularia =:0'$, ,:A 020%<(:(15#5 µ0 ,2('>$A .A..'2( BD). E Pfr µ(%BG 

,:(.,-7:$0' $') I=#0') :%A#?0#5) <', $( PIF3 .,' 0:'$%=:0' $52 0'#,<D<G #$(2 
:"%G2, >%5#'µ(:('K2$,) $( NLS $(" PIF3, A:D) ?',:'#$KI5.0 µ0 

µ'.%(#.(:1, BI(%'#µ(7 .&$D ,:A ":0%'K?0) (UV) BD). E #7<.%'#5 $D2 

?',B(%0$'.K2 phyB =?0'@0 µ'.%G ,7@5#5 $5) #"<<=20',) :%A#?0#5) <', $52 µ5-
BD#B(%"-'Dµ=25 µ(%BG (S-A) .,' #"µBD201 µ0 $, ,:($0-=#µ,$, :(" 

:%(=."N,2 ,:A in-vitro ?(.'µ=) .,$,.%Gµ2'#5) >%5#'µ(:('K2$,) phyB .,' 
PIF3.

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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STUDYING THE INTERACTION OF PHYB MUTANTS IN A CELL-

FREE SYSTEM

Saplaoura E.1, Mahn M.2, Schäfer E.2, Kunkel T.2, Rhizopoulou S.1
1Department of Botany, Faculty of Biology, University of Athens, Panepistimiopolis, 

157 84, Athens, Greece
2Department of Plant Physiology, Faculty of Biology, Albert-Ludwigs-University of 

Freiburg, Schaenzlestrasse 1, D-79104 Freiburg, Germany
E-mail: eletta7@hotmail.com, srhizop@biol.uoa.gr 

Phytochromes (phy) are the most important red and far-red photoreceptors in 

plants and they exist in two photo-interconvertible conformational states: an 

inactive Pr form and an active Pfr form. Phytochromes in the Pr form localize in 
the cytoplasm while phytochromes in the Pfr form accumulate in the nucleus, 

where they interact  with transcription factors to regulate gene expression. This 
translocation is an essential step  in phytochrome signal transduction. In case of 

phyB, the transport mechanism is not yet fully understood. The N-terminal 450-

residue fragment of phyB (N450) acts as a functional photoreceptor, but it  does 
not contain a classical nuclear localization signal (NLS). Therefore, phyB 

(N450) probably requires transport facilitators for its nuclear import. To 
investigate phyB import we generated a cell free system consisting of isolated 

nuclei from the unicellular green alga Acetabularia acetabulum. In this system, 

PIF3 (Phytochrome Interacting Factor 3, a transcription factor) was able to bind 
to the fragment and act as a helper protein for the import. Two different mutants 

of phyB N450 were tested to examine whether phosphorylation of certain serine 
(S) residues (position 23-25 and 86) affects the binding affinity between phyB 

and PIF3. In one mutant, serine was replaced by alanine (S-A mutant), an amino 

acid that cannot be phosphorylated. To mimic phosphorylation the same serines 
were replaced by aspartic acid (S-D mutant) in the second phyB (N450) version. 

In the comparative transport assays the wild type of phyB served as a control. 
After purification and labeling with Alexa Fluor®488, phyB was transported 

into the isolated Acetabularia nuclei after activation with red light. The results 

indicate that Pfr conformation of phyB exposes the binding positions for PIF3 
and allows the transport  to the nucleus using the NLS of PIF3. Import was 

ascertained by fluorescence microscopy, under UV light. The comparison of the 
different phyB proteins showed a slight increase of the transport efficiency of 

the non-phosphorylated phyB (S-A). These results are in accordance with those 

from the in-vitro affinity precipitation tests between phyB and PIF3.
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A !/IEF:GA <LH 4F:MKA<LH G<AH JEFBIBMI: @:D G<AH 

DNRJB/:HIE: <LH /B<AKDLH GJG<AKA<LH: A /!FI/<LGA 

<BJ /B<:MOY HEG<BJ

G%-.3&D/6= ;1,2., B.3(#<*6= F2., B%µD/6= J2. & G0.&<#/.=, ?1.
1 <µ;µ& =",3,%"6:. A4&$µ,%:. 6&" <#+.,3,%":., ?&.#9"'/;µ", LJ&..(.J..

2A@L>RA - L.'/"/,B/, >3"#-/"6;) T$#-.&), N*& ?*$&µ,), 64007, O&573&

;, B%&<µ,$,, µ'.%& G µ0<&-,, =>("2 :,%Aµ(', ,%25$'.G 0:1?%,#5 A>' µA2( 

#$52  "?%(-(<1, .,' $52 ('.(-(<1, $D2 :($,µK2 ,--& .,' #$(") :-5I"#µ(7) 

N,%'K2 :(" ?',8'(72 #0 ,"$A2. 
S#(2 ,B(%& $5 8'(:('.'-A$5$,, #$( :($&µ'( #7#$5µ, $(" Z=#$(" .,' #$') R/

X 8%=I5.,2 #"2(-'.& 23 01?5 :(" ,2G.("2  #0 11 ('.(<=20'0). E µ0'Dµ=25 
8'(:('.'-A$5$, #$5 R/X 9-,$,2A8%"#5) (8 01?5 =2,2$' 12 #$5 R/X V5#,"%(7 

.,' 17 #$( :($&µ'( #7#$5µ,) :'I,2K) (B01-0$,' #$52 ,:(µA2D#5 $(" 

#"<.0.%'µ=2(" ('.(#"#$Gµ,$() ,:A $5 ?5µ'("%<1, $D2 B%,<µ&$D2, ,--& .,' 
µ'.%K2  "?,$(B%,<µK2, A:D) ,2,8,Iµ(1 ..&. :(" 0µ:(?1F("2 $') µ0$,.'2G#0') 

µ0$,2,#$0"$'.K2 .,' &--D2  0'?K2. 9%A8-5µ, #$( :($,µA Z=#$(, .,$&2$5 $D2 
B%,<µ&$D2, ?5µ'("%<01$,' .,' ,:A $52  µ0'Dµ=25 I0%µ(.%,#1, #0 #>=#5 µ0 $( 

,2&2$5, 0:'?%K2$,) #$52 :('($'.G #7#$,#5 $5) '>I"(:,21?,) $5) :0%'(>G).

!:':-=(2, 5 µ(%B(-,2,$(µ'.G µ0-=$5 $D2 ?',>D%'#I=2$D2 :-5I"#µK2 
$0##&%D2 ,:A $, :'( &BI(2, 01?5 $(" Z=#$(", 02$A:'#0 ?',B(%=) µ0$,@7 $D2 

,2&2$5 .,' .,$&2$5 $D2  B%,<µ&$D2 :-5I"#µK2  ?"( 0'?K2. ;, >,%,.$5%'#$'.& 
:(" ?',B(%(:('(72 $(") :-5I"#µ(7) ,"$(7) 012,' .,$& 8&#5 .(-"µ85$'.& 

>,%,.$5%'#$'.&. E ?',B(%(:(15#5 ,"$G :'I,2A2  2, (B01-0$,' #$5 :%(#:&I0'& 

$(") 2, ,2$'µ0$D:1#("2 $52 ,"@5µ=25 %(G :(" :%(.,-01$,' ,:A $5 -0'$("%<1, 
$D2 B%,<µ&$D2.

;, ,:($0-=#µ,$, =?0'@,2 0:1#5) $52 :,%("#1, =2$(25) I0%µ'.G) #$%Dµ&$D#5) 
#$') B%,<µ,-1µ20) (R/X) .,$& $( .,-(.,1%', 02K $( BI'2A:D%( 5 #$G-5 $(" 

20%(7 :,%("#'&#$5.0 #>0$'.& (µ(<02(:('5µ=25. E I0%µ(.%,#1, .,$&2$' $D2 

B%,<µ,-'µ2K2 :,%("#'&#$5.0 µ0'Dµ=25 .,$& 9 (C. S#(2  ,B(%& $, I%0:$'.& 
&-,$,, :,%,$5%GI5.0 8,Iµ',1, µ01D#5 $D2 2'$%'.K2, BD#B(%'.K2, :"%'$'.K2 

.,' ,µµD2',.K2 ,-&$D2 #$52  0:'B&20', $D2 B%,<µ,-'µ2K2 µ0 $,"$A>%(25 
,7@5#5 $D2 #"<.02$%K#0D2 $(") #$(2 :"Iµ=2,. ;( <0<(2A) ,"$A =>0' #,2 

,:($=-0#µ, $52  µ0$,8(-G $D2  #"<.02$%K#0D2  $D2 02 -A<D I%0:$'.K2 

.,$&2$5 $D2 B%,<µ&$D2. 

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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DAMS’ INTERVENTIONS IN THE HYDROLOGY AND THE 

ICHTHYOFAUNA OF RIVERINE SYSTEMS

Sapounidis ;1,2., Koutrakis F2., Kamidis J2. & Leonardos I1.
1 Department of Biological Applications and Technology, University of Ioannina, 

Ioannina.
2Fisheries Research Institute, Nea peramos, 64007, Kavala

Dams, large or small, have a similar negative effect not only  on the hydrology 

and the ecology of rivers but also on the fish populations that inhabit them.

Concerning the biodiversity  of the riverine system and of the dam-lakes that 

exist in Nestos river, 23 species were found in total, which are divided into 11 

families. The reduced biodiversity in Platanovrisi dam-lake (8 species, in 

contrast to 12 species in Thisavros dam-lake and 17 in the riverine part  of 

Nestos) it could be caused by the isolation of the ecosystem because of the 

dams’ construction and also by the presence of small flood-gates, weirs, etc., 

thus preventing the upstream and downstream movement of migratory species. 

Moreover, another problem for the fishfauna downstream the dams is raised 

also from the reduced water temperature in relation to the temperature upstream 

the dams, which affects the qualitative composition of the fishfauna.

Moreover, the morpho-anatomical study of four of the most abundant species of 

the river, the populations of which were separated due to the construction of the 

dams revealed the presence of differences between the upstream and 

downstream population in two of them. The characteristics that differentiated 

upstream and downstream populations of these species seem to affect their 

swimming abilities. This variation is probably due to their efforts to address the 

increased flow caused by the operation of dams.

The results also showed the presence of a thermal stratification in the dam-lakes 

in summer while in autumn the water column appeared to be relatively 

homogenous. The water temperature downstream of the dams found to be 

reduced by 9 (C. As for nutrient salts concerned, reduced nitrate, phosphate, 

ammonium and silicate values were detected in the surface layer of the dam-

lakes, together with the simultaneous concentration increase at  the bottom layer. 

This has as a result the change of their concentrations downstream of the dams.
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!H:G H!BG KBFD:@BG E!D@<AG MD: <AH <:J<B/BDAGA 

8LD@LH !DELH (BARCODING)

B'&A(%&(D&% >%##+, B'&A(%&(D&.= >(%µ<(6=, M0.9.$D% >%#%1D/.3, R+A6= 
F%µ.5#6=

<µ;µ& =",+1µ#(&) 6&" =",/#+.,3,%(&), ?&.#9"'/;µ", @#''&3(&), ?3,B/J.,) 26, 41221, 
M7$"'&

 
;( DNA barcoding 012,' µ', µ=I(?() :(" 0B,%µAF0$,' <', $52 

$,"$(:(15#5 (%<,2'#µK2 #0 µ(%',.A 0:1:0?(, $5 µ0-=$5 $5) 8'(:('.'-A$5$,), 

B"-(<020$'.=) ,2,-7#0'), $52 '>25-,#'µA$5$, ?',$%(B'.K2 :%(4A2$D2  ..-:. E 
µ=I(?() 8,#1F0$,' #$52 7:,%@5 µ'.%K2  $":(:('5µ=2D2 ,--5-(">'K2 #$( 

DNA $D2 (%<,2'#µK2, µ(2,?'.K2 <', $( .&I0 01?(), (' (:(10) µ:(%(72 2, 
>%5#'µ(:('5I(72 D) «0$'.=$0)» $,"$(:(15#5). 6"20:K), $( $µGµ, DNA :(" I, 

>%5#'µ(:('5I01 D) barcode I, :%=:0' 2, =>0' $=$('( %"IµA µ0$,--,@'<=20#5) 

:(" 2, 012,' $A#( ,%<A) K#$0 2, 0-,>'#$(:('01$,' 5 02?(-0'?'.G 
?',B(%(:(15#5 ,--& :,%&--5-, 2, 012,' .,' ,%.0$& $,>7) K#$0 2, $(21F0$,' 5 

?',-0'?'.G ?',B(%(:(15#5. 3', ,"$A2 $( -A<(, $( µ'$(>(2?%',.A <(2'?1Dµ, 
I0D%01$,' '?,2'.A D) :5<G µ(%',.K2 ?0'.$K2 <', $52 $,"$(:(15#5 FD'.K2 

0'?K2. 6Gµ0%,, <', $52 $,"$(:(15#5 FD'.K2 0'?K2 >%5#'µ(:('01$,' 0"%7$,$, 

$( <(21?'( $5) ":(µ(2&?,) T $5) (@0'?&#5) $(" ."$(>%Kµ,$() c (COI). 
6$( :-,1#'( $5) $,"$(:(15#5) 02,--,.$'.K2 ,--& .,' 

#"µ:-5%Dµ,$'.K2 µ(%',.K2 ?0'.$K2 $,"$(:(15#5) 0'?K2, ?'0%0"2GI5.0 in 
silico 5 ,--5-(">1, <(2'?1D2 $(" µ'$(>(2?%',.(7 <(2'?'Kµ,$() $("-&>'#$(2 

100 ?',B(%0$'.K2 FD'.K2 0'?K2 K#$0 2, $,"$(:('5I(72 "N5-& #"2$5%5µ=20) 

,--5-(">10) (K#$0 2, >%5#'µ(:('5I(72 <', $( #>0?',#µA 0..'25$K2 
.,$&--5-D2 <', A-, $, 01?5) 0.,$=%DI02 :(-"µ(%B'.K2, µ0$,@7 $D2 0'?K2, 

,--5-(">'K2. J$#', 0:'-=>I5.0 $µGµ, DNA $(" <(2'?1("16S rRNA $( (:(1( 
0-=<>I5.0 µ0 PCR .,' ,--5-(7>5#5 #0 ?01<µ,$, ~90 FD'.K2  0'?K2, 

#"µ:0%'-,µ8,2(µ=2D2 I5-,#$'.K2, :$52K2, 0%:0$K2, N,%'K2 .,' µ,-,.1D2. 

O =-0<>() 02?(0'?'.(7 :(-"µ(%B'#µ(7 :%,<µ,$(:('GI5.0 µ0 ,2&-"#5 PCR-
SSCP #0 ?01<µ,$, ?',B(%0$'.K2 ,$AµD2 $(" 1?'(" 01?("). C:A $, 

,:($0-=#µ,$, :(" :%(=."N,2, B,120$,' :D) $( <(21?'( 16S rRNA $(" 
µ'$(>(2?%',.(7 <(2'?'Kµ,$() :-5%(1 $') :%(Y:(I=#0') K#$0 2, -&80' $( 

>,%,.$G%, $(" :,<.A#µ'(" µ(%',.(7 ?01.$5 <', $52 $,"$(:(15#5 FD'.K2 

0'?K2.

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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A NEW MOLECULAR MARKER FOR THE IDENTIFICATION OF 

ANIMAL SPECIES (BARCODING)

Constantina Sarri, Costas Stamatis, Theologia Sarafidou, Zissis Mamuris 

Department of Biochemistry and Biotechnology, University of Thessaly, Ploutonos 26, 

41221, Larissa, Greece

DNA barcoding is a method for the identification of organisms at the 

molecular level, the study of biodiversity, phylogenetic analysis, traceability  of 

food products etc. The principal of the method  is based on  the  existence 

of  small DNA sequences,  unique  for each  species, that 

can be used as identification 'tags'.  Therefore, the DNA segment to be used as a 

barcode should have a  mutagenesis rate, slow enough to minimize  

intraspecies  differentiation  but  also  fast enough to emphasize the 

interspecific  differentiation.  For  this  reason,  the mitochondrial  genome  is 

considered ideal as a source of molecular markers suitable to identify animal 

species. Today, oxidase subunit I of cytochrome c (COI) gene is used widely for 

the identification of species. 

In the context of the identification of alternative and complementary 

molecular markers suitable for barcoding, the mitochondrial gene sequences of 

~100 different species were analyzed in silico in order to identify highly 

conserved sequences (to be used as universal primers) that flank polymorphic, 

between species, sequences. Thus, a segment of 16S rRNA gene was selected, 

amplified by PCR and sequenced in DNA samples from ~90 different species, 

including mammals, birds, reptiles, fishes and mollusks. The intraspecies 

putative polymorphism was analyzed by  PCR-SSCP in different samples of the 

same species. Our results suggest that the mitochondrial 16S rRNA gene is an 

appropriate universal molecular marker for species identification.

Proccedings of the 33rd Scientific Conference of Hellenic Society for Biological Sciences
EDESSA  May 19-21, 2011



288

CK2 – KD: /FL<!PHD@A @DH:GA K! /BII: /FBGL/: 

Ryszard Szyszka
Department of Molecular Biology, Institute of Biotechnology, John Paul II Catholic 

University of Lublin. Lublin, Poland, szyszkar@kul.pl

  H CK2 012,' µ', .,I(-'.& 0.B%,FAµ025 :%D$042'.G .'2&#5 Ser / Thr  µ0 

0.,$(2$&?0) ":(#$%Kµ,$,, ."%1D) :%D$0420) :(" 0:5%0&F("2  $52 =.B%,#5 

<(2'?1D2, $52 :%D$042(#72I0#5, $5 µ0$,<D<G #Gµ,$(), $(2 :(--,:-,#',#µA, 

$52 ,:A:$D#5 .,'  $5 ?',B(%(:(15#5 ."$$&%D2. E CK2 .'2&#5 >%5#'µ(:('01 

ATP G GTP D) ?A$5 BD#BA%(" .,' (' I=#0') BD#B(%"-1D#5) :0%'=>("2 $52  

,--5-(">1, Ser/Thr-XX-Asp/Glu/pSer, ?',B(%0$'.G ,:A &--D2 :%D$042'.K2 

.'2,#K2. ;( CK2 (-(=2F"µ( ,:($0-01$,' ,:A ?7( .,$,-"$'.=) ":(µ(2&?0) (,,, 

,',' 5 ,,') .,' =2, ?'µ0%=) ?7( %"Iµ'#$'.K2 8 ":(µ(2&?D2, $D2 (:(1D2 5 

,.%'8G) -0'$("%<1, ?02 012,' :-G%D) .,$,2(5$G. C2 .,' (' 8 ":(µ(2&?0) 

0:5%0&F("2 :(--=) '?'A$5$0) $5) CK2, (' ,:(µ(2Dµ=20) .,$,-"$'.=) 

":(µ(2&?0) .,' $( (-(=2F"µ( 012,' #"20>K) 020%<&, <0<(2A) :'I,2A2  ":07I"2( 

<', $52 (<.(<A2( ?%&#5 $5) CK2. O' 8 ":(µ(2&?0) µ:(%(72 2, ":(#$(72 

,2,#$%=N'µ5 ,:(#72?0#5 ":A B"#'(-(<'.=) #"2IG.0) .,' 2, -0'$("%<G#("2 

D)  :-,$BA%µ, ,<.7%D#5) <', :%D$0120)-":(#$%Kµ,$, .,' 020%<(:('5$=).  E 

,:(%7Iµ'#5 $5) CK2 #>0$1F0$,' µ0 $(2 .,%.12(: 5 =.B%,#5 .,'  5 020%<A$5$, 

$5) ,"@&20$,' #0 :(--=) µ(%B=) .,%.12(", A:D) .,%.12() $5) .0B,-G) .,' $(" 

$%,>G-(", $(" :207µ(2,, $(" :%(#$&$5 .,' $(" ,2(#(:('5$'.(7 #"#$Gµ,$(). E 

,:(%7Iµ'#5 $5) CK2 #>0$1F0$,' 0:1#5) µ0 $52 .,$,#$(-G $5) ,:A:$D#5), 

02'#>7(2$,) =2$(2, $52 ,:(:$D$'.G 0",'#I5#1, $D2 .,%.'2'.K2 ."$$&%D2. 

;0-0"$,1, =>("2 .,$,8-5I01 #5µ,2$'.=) :%(#:&I0'0) <', $52 ,2&:$"@5 

0'?'.K2, ."$$,%'.& ?',:0%,$K2  ,2,#$(-=D2 $5) CK2 µ0 "N5-G 0@0'?1.0"#5 D) 

:%() $5 #"2$5%5$'.G I=#5 ?=#µ0"#5) $(" ATP:  µ'.%=) >5µ'.=) 02K#0') :(" 

020%<(72 D) µ'µ5$=) ,?02125),  (,-(<(2Dµ=2, :,%&<D<, $(" 802F'µ'?,F(-1(", 

#"µ:".2Dµ=2, :(-"B,'2(-'.& :,%&<D<,, 02K#0') µ0 8&#5 $52 

'2?'.'2,F(-125). 9(--& 0%<,#$G%', 02?',B=%(2$,' 0:1#5) <', $52 $,"$(:(15#5 

CK2 ,2,#$(-=D2 µ0 ?',B(%0$'.A µ5>,2'#µA ?%&#5), :.>. #$A>0"#5 $5) I=#5) 

?=#µ0"#5) $(" ":(#$%Kµ,$() 5 $5) CK28 ":(µ(2&?(), 01$0 :,%0µ:A?'#5 $5) 

,--5-0:1?%,#5) $D2 ":(µ(2&?D2.   

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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CK2 - A PROTEIN KINASE WITH MANY FACES 

Ryszard Szyszka
Department of Molecular Biology, Institute of Biotechnology, John Paul II Catholic 

University of Lublin, Lublin, Poland, szyszkar@kul.pl

CK2 is a ubiquitously expressed Ser/Thr protein kinase with hundreds of 

substrates, mostly proteins affecting gene expression, protein synthesis, signal 

transduction, proliferation, apoptosis and cell differentiation. The CK2 

phosphoacceptor sites contain the consensus sequence Ser/Thr-X-X-Asp/Glu/

pSer, distinct from other protein kinases. CK2 utilizes either ATP or GTP as a 

phosphate donor. The CK2 holoenzyme is composed of two catalytic subunits 

(,,, ,',' or ,,'), and a dimer of two regulatory 8 subunits, whose precise 

function is still poorly understood. Although the 8 subunits affect many 

properties of CK2, both the isolated catalytic subunits and the holoenzyme are 

constitutively active, which is probably responsible for the oncogenic potential 

of CK2. The 8 subunits can undergo reversible dissociation under physiological 

conditions and play a role as anchoring elements and/or as a docking platform 

for protein substrates and effectors. Deregulation of CK2 is functionally  linked 

to cancer: CK2 expression and activity  are elevated in many cancers, including 

cancers of the head and neck, lung, prostate and immune system. Deregulation 

of CK2 is also associated with suppression of apoptosis, strongly enhancing 

apoptotic sensitivity of cancer cells. Therefore, considerable efforts have been 

made in recent years to develop specific and cell-permeable CK2 inhibitors, the 

majority  of which  interact with the conserved ATP-binding site. This class of 

inhibitors includes small chemical compounds acting as adenine mimics, such 

as halogenated benzimidazole derivatives, condensed polyphenolic derivatives, 

and indiquinazoline-based compounds that display  high specificity for CK2 and 

efficiency in nanomolar concentrations.  During the last years many laboratories 

show an increasing interest  in identifying more specific CK2 inhibitors that do 

not directly compete with ATP and exhibit different mechanism of action e.g. 

targeting substrate-binding site, targeting the CK28 subunits or disrupting the 

subunit interaction. 
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ED:MBHDED:@BD KJ!G !/D<F!/BJH <AH /:F:@BIBJRAGA 

GAKK:<BEB<AGAG :/B <B GJG<AK: <AG J/!FBD@BM!H!D:G 

<BJ TGF6 IN-VIVO

E%A7<96= >)/0#<= ;4%&<A).=
LD$-µ& L&/$,5",3,%"6:. A$#-.:. >6&D1µ(&) >21.:., O*./$, >.,',3,%(&) 6&" 

F#/&µ,'+#B'#J., >2;.&

60 :%(=>("#, I=#5 ,2&µ0#, #$, #5µ,$(?($'.& #"#$Gµ,$, :(" %"Iµ1F("2 

I0µ0-'K?0') 8'(-(<'.=) -0'$("%<10) A:D) ( ."$$,%'.A) :(--,:-,#',#µA), 5 

?',B(%(:(15#5 .,' ( I&2,$(), ?0#:AF0' $( #5µ,$(?($'.A #7#$5µ, $5) ":0%-

('.(<=20',) ."$$,%(.'2K2 $(" «C"@5$'.(7 :,%&<(2$, $D2 S<.D2-8»  (TGF6).  

O' ."$$,%(.120) ,"$=) 0:&<("2 :-"IA%, ."$$,%'.K2 ,:(.%1#0D2, ,2&-(<, µ0 

$( <020$'.A ":A8,I%( .,' $( µ'.%(-:0%'8&--(2 $D2 ."$$&%D2 #$A>D2 $("). E 

,2,.&-"N5 A-D2 $D2 :%D$0'2K2 $5) ":0%-('.(<=20',) ,"$G),  A-D2 $D2 

µ0µ8%,2'.K2 ":(?(>=D2 .,' $D2 0@0'?'.0"µ=2D2 02?(."$$&%'D2 

":(#$%Dµ&$D2  $("), =B0%0 ?%,µ,$'.G :%A(?( #$52 .,$,2A5#5 $D2 

µ5>,2'#µK2  µ=#D $D2 (:(1D2  #5µ,$(?A$5#5 ,:A $(")  ":(?(>01) 

µ0$,$%=:0$,' #0 :%A<%,µµ, <(2'?',.G) %7Iµ'#5) #$( ."$$,%'.A 0:1:0?(. 

SµD), 5 -0'$("%<1, $(" #5µ,$(?($'.A ,"$(7 #"#$Gµ,$() #$( 0:1:0?( $D2 

'#$K2 .,' (%<&2D2 012,' ,.Aµ5 0--':G), 0'?'.& #$( #7#$5µ, $D2 

#:(2?"-D$K2. C"$A, ,2&µ0#, #0 &--,, (B01-0$,' .,' #$52 ,?"2,µ1, 

:,%,.(-(7I5#5) $(" #"#$Gµ,$() ,"$(7 in-situ .,' #"20:K) #$52 ,:("#1, 

02A) (-(.-5%Dµ=2(" >D%(->%(2'.(7 «>&%$5» $5) in-vivo ?%&#5) $(". 

3', 2, :,%,.&µN("µ0 $( :%A8-5µ, ,"$A, >%5#'µ(:('G#,µ0 <(2'?',.(7) 

":(.'25$=) :(" ,:(.%12(2$,' 0'?'.& #0 #5µ,$(?A$5#5 ,:A  TGFb/Activin .,' 

BMP) .,' ,2,:$7@,µ0 ?':-& ?',<(2'?',.(7) µ70) :(" 0:'$%=:("2 $52 &µµ0#5 

µ0-=$5 $D2 ?7( 8,#'.K2 #.0-K2 $(" TGF6  #"#$Gµ,$(). 6$, :0'%,µ,$AFD, 

,"$& #5µ,$(?A$5#5 µ=#D $(" TGF6/Activin 020%<(:('(7µ02(" #.=-(") 

(?5<01 #0 =.B%,#5) $5) :%D$0125) ,2,B(%&) RFP 02K 020%<(:(15#5 µ=#D $(" 

BMP #.=-(") (?5<01 #0 =.B%,#5 $5) :%D$0P25) ,2,B(%&) GFP. C2&-"#5 $D2 

?':-K2  ?',<(2'?',.K2 µ,) 0:=$%0N0 <', :%K$5 B(%& 2, :,%,.(-("IG#("µ0 in-

situ .7$$,%, ,:(.%'2Aµ02, #$(2  TGF6  G/.,' $(") BMP) #0 ?'&B(%(") '#$(7) 

.,' A%<,2, .,' 2, ,2,-7#("µ0 $( >D%(->%(2'.A :%A$":( 020%<(:(15#G) $("). 

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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TRANSGENIC ANIMALS ALOW DIRECT MONITORING TGFB-

SUPERFAMILY MEDIATED SIGNALING IN-VIVO.

Paschalis Sideras
 Biomedical Research Foundation, Academy of Athens, Centre for Immunology & 

Transplantations, Athens, Greece

Prominent place among the signaling systems that regulate fundamental 

processes for life such as cell proliferation, differentiation and death, is 

occupied by the Transforming Growth Factor-beta (TGF-6) family of cytokines. 

These proteins can trigger a bewildering diversity of cellular responses, 

depending on the genetic makeup and environment of the target cell. ;he 

identification of all the ligands, membrane receptors and their intracellular 

substrates, has allowed dramatic progress in understanding how these signals 

are converted into programs of gene regulation and function at the cellular level. 

However, understanding how these signals are integrated at the level of the 

tissues and organs is still lugging, especially in vertebrates. 

One obstacle is the inability  to monitor in-situ the activity of these pathways 

and thus construct a functional spatio-temporal map. To get around this 

difficulty, we have used TGF6/Activin and BMP responsive promoters to 

developed double reporter transgenic animals that allow visualization of the two 

major branches of the TGF6  superfamily  signaling system, namely the TGF6/

Activin mediated branch by  monitoring expression of the RFP reporter protein 

and BMP mediated signaling monitoring expression of the GFP reporter protein. 

Analysis of the double reporter animals allowed us for the first time to visualize 

TGF6  and/or BMP responding cells in different tissues and analyze their spatio-

temporal pattern of expression. 
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M!HB<BCD@A J/B>:RKDGA 4L<BIJ<D@: !/!C!FM:GK!HLH 

JE:<D@LH ED:IJK:<LH <AG
2-NILFB/JFDEDHAG @:D 2-JEFBCJ/JFDEDHAG

>*.3(296= N., E%-%/<*6 F., P9%A(8= @.*
<µ;µ& E"&+#($"'1) ?#$"5733,./,) 6&" H-'"6:. ?8$J., ?&.#9"'/;µ", LJ&..(.J. R. 

C#4*$1 2, 30100 >%$(.",, *email:dvlastos@cc.uoi.gr

O' >-D%'Dµ=20) :"%'?120) >%5#'µ(:('(72$,' 0"%7$,$, #$5 8'(µ5>,21, 

B,%µ&.D2 .,' ,<%(>5µ'.K2. E>("2 ,2'>20"I01 #0 8'(µ5>,2'.& ,:A8-5$,, #0 

:($&µ',, ,.Aµ, .,' #0 :A#'µ( 20%A. H) %7:(' 012,' =µµ(2('. E :,%(7#, µ0-=$5 
,B(%& #$5 BD$(-"$'.G ?'&#:,#5 #0 #"2?",#µA µ0 $5 <02($(@'.G ":(8&Iµ'#5 

0:0@0%<,#µ=2D2 "?,$'.K2  ?',-"µ&$D2 2->-D%(:"%'?125) (2-CPY) .,' 2-
"?%(@":"%'?125) (2-HPY). C@1F0' 2, ,2,B0%I01 A$' 5 2-CPY #>5µ,$1F0$,' D) 

?0"$0%(<02G) %7:() .,$& $5 ?'&#:,#5 B"$(B,%µ&.D2 A:D) $( imidacloprid, 

02K 5 2-HPY ,:($0-01 .7%'( :%(4A2 $5) BD$(-"$'.G) ?'&#:,#5) 2-
,-(<(2Dµ=2D2  :"%'?'2K2. E <02($(@'.G ?%&#5 $D2 µ0-0$Kµ02D2 %7:D2 

:%(#?'(%1#$5.0 µ0 $52 $0>2'.G $D2  µ'.%(:"%G2D2 (micronuclei, MN) µ0 $5 
>%G#5 ."$$,%(>,-,#125)-+ (CBMN assay), #0 .,--'=%<0'0) ,2I%K:'2D2 

-0µB(."$$&%D2. E #"<.0.%'µ=25 $0>2'.G, ,2'>2070' >%Dµ(#Dµ,$'.& 

I%,7#µ,$, G/.,' (-A.-5%, >%Dµ(#Kµ,$, $, (:(1, ?02 02#Dµ,$K2(2$,' #$(") 
I"<,$%'.(7) :"%G20) .,' 0µB,21F(2$,' D) µ'.%=) :"%52'.=) ?(µ=), 

µ'.%(:"%G20), #$( ."$$,%A:-,#µ, ?':7%52D2 µ0#(B,#'.K2 ."$$&%D2. 
!@0$&#$5.,2  ?',B(%0$'.=) #"<.02$%K#0') (10, 50 .,' 100  µg ml-1) $5) 2-CPY 

.,' :,%,$5%GI5.0 #$,$'#$'.& #5µ,2$'.G 0:,<D<G LZ #$5 #"<.=2$%D#5 100 

µg ml-1. E <02($(@'.G ?%&#5 $5) 2-HPY, 0@0$&#$5.0 #0 #"<.02$%K#0') 5, 10, 
50, 100, 200 .,' 400 µg ml-1 .,' #0 A-0) :,%,$5%GI5.0 #$,$'#$'.& #5µ,2$'.G 

0:,<D<G LZ. 9%,<µ,$(:('GI5.,2 BD$(-"$'.& :0'%&µ,$, #0 "?,$'.& 
?',-7µ,$, 0.2 L µ0 1.8-2 g L-1 2-CPY G 0.8 g L-1 2-HPY, µ0 UV #$, 254 nm, #0 

,2$'?%,#$G%0) ?',-01:(2$() =%<(" µ0 ,2,.".-(B(%1,, #$( B"#'.A pH $(" 

?',-7µ,$(), µ0 $,"$A>%(25 µ=$%5#5 $5) #"<.=2$%D#5) $(" ":(#$%Kµ,$(), $(" 
(%<,2'.(7 &2I%,., .,' $5) <02($(@'.A$5$,) $(" ?',-7µ,$(). 9,%,$5%GI5.0 

A$' 5 <02($(@'.A$5$, $(" BD$(-.,$0%<,FAµ02(" ?',-7µ,$() $5) 2-CPY 
µ0<'#$(:('GI5.0 #$( µ=<'#$( $5) #"<.=2$%D#5) $5) :,%,>I01#,) 2-HPY ,--& 

:,%,$0$,µ=25 BD$(-.,$0%<,#1, (?G<5#0 #$52  ":(8&Iµ'#5 $5) 

<02($(@'.A$5$,) $D2  ?',-"µ&$D2 .,' $D2 ?"( ("#'K2 #$( 0:1:0?( $(" 
µ&%$"%,.

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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GENOTOXICITY ELIMINATION OF PHOTOLYTICALLY TREATED 

2-CHLOROPYRIDINE AND 2-HYDROXYPYRIDINE

IN AQUEOUS SOLUTIONS

Skoutelis C., Papadaki M., Vlastos D. *

Department of Environmental and Natural Resources Management, University of 
Ioannina, Seferi 2, 30100 Agrinio, *email:dvlastos@cc.uoi.gr 

Chlorinated pyridines are extensively used in the pharmaceutical and 

agrochemical industry. They have been identified in process streams 

wastewaters, in rivers, even as trace organic contaminants in drinking water As 
pollutants they  are persistent. ;he photolytic destruction and the genotoxicity 

reduction of 2-chloropyridine (2-CPY) and 2- hydroxypyridine (2-HPY) in 
aqueous solutions were studied. 2-CPY appears to be formed as a secondary 

pollutant during the decomposition of specific insecticides, such as 

imidacloprid. 2-HPY is a major first-stage product formed upon the photolytic 
destruction of 2-halogenated pyridines. The genotoxicity study employed the 

cytokinesis block micronucleous (CBMN) assay for the detection of 
micronuclei (MN) in the cytoplasm of interphase cells. Micronuclei may 

originate from acentric chromosome fragments or whole chromosomes that are 

unable to migrate to the poles during the anaphase stage of cell division. 10, 50 
and 100 µg ml-1 2-CPY concentration treatments were tested in cultured human 

lymphocytes applying the CBMN assay. It was found that the concentration of 
100 µg ml-1 of 2-CPY was genotoxic compared with the control. Genotoxicity 

of 2-HPY in water was studied in the range of 5 µg ml_1 to 400 µg ml-1. All 

solution concentrations were found to be genotoxic. Independent photolytic 
experiments of 0.2 L with 1.8-2 g L-1 of 2-CPY or 0.8 g L-1 of 2-HPY in water 

were conducted by means of UV irradiation at 254 nm in a batch reactor with 
internal recycle, at  solution ambient pH. Substrate concentration, solution total 

organic carbon concentration and solution genotoxicity  were measured as a 

function of treatment time. Results showed that 2-CPY solution genotoxicity 
was maintained even after 2-CPY complete removal while its maximum 

genototoxicity and cytotoxicity  were encountered when 2-HPY, the primary 
intermediate of 2-CPY photolysis, peaked. Solutions employing 2-HPY as 

original substrate were also genotoxic even after 2-HPY had been removed. The 

genotoxicity of both 2-CPY and 2-HPY solutions was reduced near to the 
control level after prolonged UV irradiation. 
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>:RJK!<FD@A @:<:HBKA @:D NFLK:<D@: /FB<J/: <LH 

!DELH TRIPTERYGION DELAISI @:D TRIPTERYGION 

TRIPTERONOTUS (PISCES) G<B >BF!DB :DM:DB

C0Q#$).= >*.51%=1 & ;&%A(%AD% LA)#D*%2

1>.<.A.L.@., <µ;µ& <#+.,3,%(&) >3"#(&) & QD&/,6&33"#$%#":., ?&$7$/1µ& N*J. 
F,-D&.":., P3#6/$. <&+.: skoufas@aqua.teithe.gr, 2A$%&'/;$", A4&$µ,'µ*.1) 

AD&4,3,%(&), R#J9,."6; C+,3; >.?.@.GR – 54124 P3#6/$. <&+.: 
atsirika@agro.auth.gr

;, N&%', $D2 0'?K2 Tripterygion delaisi, Cadenat & Blache, 1971  .,' 
Tripterygion tripteronotus (Riso, 1810) ,2 .,' 012,' .('2& #$') 0--52'.=) 

I&-,##0), 02$(7$(') 012,' 0-&>'#$, µ0-0$5µ=2, #$( C'<,1(, ,--& .,' 
<02'.A$0%, #$52 C2,$(-'.G L0#A<0'(. ;, ?7( 01?5 :,%("#'&F("2 ?',.%'$G 

8,I"µ0$%'.G .,$,2(µG, $( T. tripteronotus #"2,2$&$,' .(2$& #$52  0:'B&20', 

(0-3m) 02K $( T. delaisi 8,I7$0%, (5-20m). C2 .,' $, I5-".& &$(µ, 012,' 
?"#?'&.%'$, µ0$,@7 $("), 02$(7$(') $, ,%#02'.& $D2 ?7( 0'?K2  ?',B=%("2 

>,%,.$5%'#$'.& µ0$,@7 $("): $( T. tripteronotus 0µB,21F0' .A..'2( #Kµ, .,' 
µ,7%( .0B&-', 02K $( T. delaisi .1$%'2( #Kµ, .,' µ,7%( .0B&-'. /,' $, ?7( 

01?5 0µB,21F("2 =2$(25 >D%(.%,$'.G #"µ:0%'B(%&.

!@,'$1,) $(" B&#µ,$() ,:(%%AB5#5) $(" .A..'2(" 012,' 07.(-( 2, 0@5<5I01, 

<',$1 $( T. tripteronotus ?0 µ:(%01 2, 0?%,'DI01 8,I7$0%,. E ":AI0#5 0%<,#1,) 

$5) :,%(7#,) =%0"2,) ,B(%& #$( 0%K$5µ, <',$1 $( T. delaisi ?0 I, µ:(%(7#0 

2, 0?%,'DI01 #0 µ'.%A$0%, 8&I5. E µ0-=$5 ?'0@G>I5 #$5 I,-&##', :0%'(>G $5) 

C.$G) /,-(<%'&) (6'ID21,, Q,-.'?'.G) ,:A $( 2006 =D) $( 2009, 

>%5#'µ(:('K2$,) µ5 .,$,#$%(B'.=) µ0IA?(") #$( :0?1(, µ0 ,"$A2(µ5 

.,$&?"#5. C%#02'.& &$(µ, $(" 01?(") T. delaisi, =:0'$, ,:A 2&%.D#5 µ0 

MS222, µ0$,B0%A$,2 #0 8&I5 ,:A 3 =D) 5 m, #0 #5µ01, A:(" ?02 ":G%>0 

:,%("#1, $(" #"<<02'.(7 01?("). /,2=2, ,:A $, 38 &$(µ, $(" :0'%&µ,$() ?02 

0?%,'KI5.0 #$( 2=( :0%'8&--(2. C2,.$K2$,) $5 ?%,#$5%'A$5$& $("), =:0'$, 

,:A $5 2&%.D#5, µ0$,.'2(72$,2  #0 µ0<,-7$0%, 8&I5.

H) µ1, <02'.G :,%,$G%5#5 :(" :%(.7:$0' 012,' A$' $(  .1$%'2( >%Kµ, B,120$,' 

2, ,:($0-01 µ0'(2=.$5µ, #$, µ'.%& 8&I5, '?',1$0%, #0 (%<,2'#µ(7) µ0 

>D%(.%,$'.G #"µ:0%'B(%&. 9'I,2A$,$, #>0$1F0$,' µ0 $52 .&-"N5 $(" 

":(#$%Kµ,$() ,:A BD$AB'-, B7.5, A:D) ,"$& $(" <=2(") Dictyota .,' 

Cystoseira, $D2 (:(1D2  $, B,'(.1$%'2, >%Kµ,$, .,I'#$(72 ?"#?'&.%'$( $( 

.1$%'2(.
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BATHYMETRIC DISTRIBUTION AND COLOUR PATTERNS OF 

TRIPTERYGION DELAISI AND TRIPTERYGION TRIPTERONOTUS 

(PISCES) FROM NORTH AEGEAN SEA

Georgios Skoufas1 & Anastasia Tsirika2

1>.<.A.L.Th., Department of Fisheries and Aquacultures Technology, Nea Moudania, E-
mail address: skoufas@aqua.teithe.gr, 2Aristotle University of Thessaloniki, School of 
Agronomy, Laboratory of Applied Soil Science, GR- 54124, Greece, E-mail address: 

atsirika@agro.auth.gr

The fish species Tripterygion delaisi, Cadenat & Blache, 1971 and Tripterygion 

tripteronotus (Riso, 1810), although common in the Greek seas, are poorly 

studied in the Aegean Sea and the Eastern Mediterranean in general. The two 

species exhibit distinct bathymetric distribution: T. tripteronotus is found near 

the surface (0-3m), whereas T. delaisi occupies deeper waters (5-20m). 

Although females are indistinguishable between the two species, the males have 

distinctive characteristics: T. tripteronotus males display red body and black 

head, while T. delaisi males have a yellow body and a black head. Both species 

show significant territorial behaviour. 

The appearance of T. tripteronotus in swallow waters can be explained by  the 

absorption spectrum of red colour. One of the most important scientific 

questions of this research is why T. delaisi can not occupy shallower sites. The 

current study was conducted in the coastal area Kalogria (Sithonia, Halkidiki) 

from 2006 to 2009, using non-destructive in situ methods with scuba diving. 

Males of T. delaisi species were moved, after anaesthesia with MS222, to 

depths of 3 to 5 m, in places where individuals from the relative species were 

absent. None of the 38 males, participating in the experiment, occupied the new 

environment. As soon as they regained their activity they moved to deeper 

areas. 

As a general observation, it seems that the yellow colour acts as a disadvantage 

in shallow sites, especially for organisms with territorial behaviour. This could 

be related to the dominance at swallow areas of brown algae, like species of 

Dictyota and Cystoseira genus, which have a yellow-brown colour and make 

the yellow colour undistinguishable.
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EBKA <BJ /IARJGKBJ <BJ !HEAKD@BJ !DEBJG TELESTES 

PLEUROBIPUNCTATUS (STEPHANIDIS, 1939) G<BH /B<:KB 

:F:NRB @:D IBJFB: /FB@:<:F@<D@: :/B<!I:GK:<:

>.596 B'&A(%&(D&%, G).5A)% P%#O<#% &?'<&&6= @. G0.&<#/.=
A$%&'/;$", IJ,3,%(&), <µ;µ& =",3,%"6:. A4&$µ,%:. &  <#+.,3,%":., ?&.#9"'/;µ", 

LJ&..(.J., 45110 LJ7..".&

L( 01?() Telestes pleurobipunctatus (Stephanidis, 1939) ,2G.0' #$52 ('.(<=20', 

$D2 /":%'2(0'?K2. 9%A.0'$,' <', 02?5µ'.A 01?() $D2 :($,µK2 $5) *"$'.G) 

!--&?,), $( (:(1( =>0' >,%,.$5%'#$01 D) >,µ5-(7 02?',B=%(2$() #7µBD2, µ0 

$52 -1#$, ,:0'-(7µ02D2 0'?K2 $(" IUCN. 6.(:A) $5) :,%(7#,) 0%<,#1,) 012,' 

5 ?'0%0725#5 $5) ?(µG) $D2  :-5I"#µK2  $(" 01?(") #0 ?7( ,:A $, 

#5µ,2$'.A$0%, :($&µ', $5) +(%0'(?"$'.G) !--&?,), $(2 /,-,µ& .,' $(2 

X(7%(. ;, ?01<µ,$, #"--=>I5.,2  µ0 $5 >%G#5 5-0.$%,-0'1,) #$( /,-,µ& $( 

2007 .,' #$( X(7%( $( 2009 .,' #"2$5%GI5.,2  #0 ?'&-"µ, ("?0$0%(:('5µ=25) 

B(%µA-5) 4%.60 .&I0 &$(µ( :%(#?'(%1#$5.0 $( B7-( µ0 µ,.%(#.(:'.G 

0@=$,#5 $D2 <(2&?D2. !:1#5) µ0$%GI5.0 $( #$,I0%A µG.() (#0 cm) .,' $( 

(-'.A 8&%() (#0 gr). 6$(2 :($,µA /,-,µ& #"--=>I5.,2  233 &$(µ,, 0. $D2 

(:(1D2 $, 73 &$(µ, G$,2 I5-".& (31.3%), $, 126 ,%#02'.& (54.5%) .,' 33 

,?'0".%12'#$(" B7-(" (14.2%). ;( µG.() $D2 ,$AµD2 ."µ&2I5.0 ,:A 2.6 

(,%#02'.A &$(µ() =D) 10.8 cm (I5-".A &$(µ() 02K $( 8&%() ,:A 0.4 =D) 27.1 

gr. 6$(2 :($,µA X(7%( 5 ,2,-(<1, B7-D2 ?'=B0%0 .,IK) #"--=>I5.,2 205 

&$(µ,, 0. $D2 (:(1D2 $, 132 &$(µ, G$,2 I5-".& (64.4%), $, 63 ,%#02'.& 

(30.7%) .,' 10 ,?'0".%12'#$(" B7-(" (4.9%). ;( µG.() $D2 ,$AµD2 ."µ&2I5.0 

,:A 3 (,?'0".%12'#$(" B7-(") =D) 12 cm (I5-".A &$(µ() 02K $( 8&%() ,:A 0.5 

=D) 38.2 gr. E $'µG $(" #"2$0-0#$G b $5) #>=#5) µG.(")-8&%(") ?02 ?'=B0%0 

#$,$'#$'.& ,2&µ0#, #$, ?7( :($&µ', (F1.436=0.437, P>0.005). 6$(2 /,-,µ& 5 

$'µG $(" b G$,2 3.19 (95% CI 3.15-3.25) .,' #$(2 X(7%( 3.17 (95% CI 

3.13-3.21) <0<(2A) :(" ":(?5-K20' I0$'.G ,--(µ0$%'.G ,7@5#5 $(" 01?(") #$, 

":A µ0-=$5 ('.(#"#$Gµ,$,.
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POPULATION STRUCTURE OF THE ENDEMIC FISH SPECIES 

TELESTES PLEUROBIPUNCTATUS (STEPHANIDIS, 1939) IN 

KALAMAS AND LOUROS RIVER: PRELIMINARY RESULTS

Souli Konstantina, Liousia Varvara & Ioannis D. Leonardos
Laboratory of Zoology, Biological Applications and Technology Dept., University of 

Ioannina,45110 Ioannina                                                                                                         

Telestes pleurobipunctatus (Stephanidis, 1939) is a species of ray-finned fish in 

the Cyprinidae family. It is endemic fish of Western Greece. Its natural habitats 

are rivers and it  is classified as Least  Concern (LC) according to the IUCN red 

list. The aim of the present study was to explore the population structure of 

Telestes pleurobipunctatus in two major rivers of Western Greece, Kalamas and 

Louros. Samples were collected using an electrofishing device in Kalamas and 

Louros in the years 2007 and 2009 respectively. They were preserved in 

neutralized formalin solution 4%. The sex was determined by examination of 

the gonad macroscopically. Standard length (SL) and total body weight were 

measured to the nearest 0.1 cm and 0.01 gr respectively. .In Kalamas River 233 

specimens were collected. Of the captured specimens, 73 were females (31.3%), 

126 were males (54.5%) and 33 unidentified (14.2%). The observed length of 

the population ranged from 2.6 (male) to 10.8 cm (female), while the weight 

ranged from 0.4-27.1 gr. In Louros River the sex ratio was quite opposite. The 

population consisted of 205 specimens, of which 132 were females (64.47), 63 

were males (30.7%) and 10 unidentified (4.9%). The observed length of the 

population ranged from 3 (unsexed) to 12 cm (female), while the weight ranged 

from 0.5-38.2 gr. The value of the exponent b did not differ significantly  among 

the two rivers (F1.436=0.437, P>0.005). In Kalamas river the value of the exponent 

b was 3.19 (95% CI 3.15-3.25) and in Louros river 3.17 (95% CI 3.135-3.21) 

displaying a positive allometric growth.
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K!I!<A IN VITRO <AG NAK!DB/FBG<:<!J<D@AG @:D :H<D-
:MM!DBM!H!<D@AG EF:GAG !@NJIDGK:<BG :/B >BG<FJNB 

!IIAHD@AG /BD@DID:G :K/!IBJ
 (VITIS VINIFERA)

@. >(<$*.=1, ;.  F%(<*.=1, ,. B0#µ09)Q(.31, ;. ;-.A(89.32, >. N%#.3(.3&)<&2, @. 
B.3#2(%=1 

1<µ;µ& =",+1µ#(&) & =",/#+.,3,%(&), ?&.#9"'/;µ", @#''&3(&), ?3,B/J.,) 26 & 
>"83,-, M7$"'& 41221

2R#J9,."68 ?&.#9"'/;µ", >21.:., L#$7 !D8) 75, >2;.& 11855

E &µ:0-() (Vitis vinifera) 012,' =2, ,:A $, B"$& $(" (:(1(" ( .,%:A) ($, 
#$,B7-',) .,' $( .7%'( :%(4A2 $(" ($( .%,#1) :,%("#'&F("2 #5µ,2$'.=) 

8'(-(<'.=) '?'A$5$0). 3', :,%&?0'<µ,, µ0-=$0) =>("2 ?01@0' A$' 0.>"-1#µ,$, 
,µ:=-(" =>("2 ,2$'.,%.'2'.G ?%&#5. SµD), (' :0%'##A$0%0) µ0-=$0) =>("2 

<120' #0 0.>"-1#µ,$, ,:A <1<,%$,. H#$A#(, ?02 =>("2 µ0-0$5I01 .,IA-(" 

0.>"-1#µ,$, ,:A $(") 8A#$%">(") $5) ,µ:=-(" :,%& $( <0<(2A) A$' :%A#B,$0) 
µ0-=$0) =>("2 ?01@0' $52  7:,%@5 #0 ,"$(7) 8'(?%,#$'.K2  B"$(>5µ'.K2 

#"#$,$'.K2. J$#' #$52  :,%(7#, µ0-=$5 0@0$&#$5.0 5 0:1?%,#5 0.>"-1#µ,$() 
,:A 8A#$%">(") $5) :('.'-1,) C##7%$'.( 6,2$(%125) #$52 ,2&:$"@5 

,2I%K:'2D2 .,%.'2'.K2 ."$$&%D2 $(" G:,$() (HepG2) .,IK) .,' 5 :'I,2G 

,2$'-,<<0'(<020$'.G ?%&#5 $(" 0.>"-1#µ,$() #0 02?(I5-',.& .7$$,%, 
(EAhy926) µ0 $5 µ=I(?( ‘Tube formation assay’. ;, ,:($0-=#µ,$, =?0'@,2 A$' 

$( 0.>7-'#µ, 8A#$%">(" µ:(%(7#0 2, ,2,#$01-0' $52 ,7@5#5 $D2 .,%.'2'.K2 
5:,$(."$$&%D2 µ0 IC50 1#( µ0 80 µg/ml. !:':-=(2, $( 0.>7-'#µ, 0:&<0' $52 

,:A:$D#5 $D2 .,%.'2'.K2  5:,$'.K2 ."$$&%D2 #0 #"<.=2$%D#5 100 µg/ml 

.,$& :0%1:(" 270%, 5 (:(1, (B0'-A$,2 #0 020%<(:(15#5 $D2 .,#:,#K2. 
!:':-=(2, 0@0$&#$5.0 .,' 5 ?%&#5 B"$'.K2  :(-"B,'2(-K2  :(" :0%'=>(2$,2 

#$( 0.>7-'#µ,. C:A $') 0@0$,FAµ020) :(-"B,'2A-0) 5 .0%.0$125 .,' 5 trans-
%0#80%,$%A-5 #0 #"<.=2$%D#5 $(" 1µM  ,2=#$0'-,2 $52 ."$$,%'.G ,7@5#5 

.,$& 73% .,' 5 70% ,2$1#$('>,. ;=-(), #$( ‘Tube formation assay’ $( 

0.>7-'#µ, ,2=#$0'-0 $(2 #>5µ,$'#µA #D-521#.D2 ,:A $, 02?(I5-',.& 
.7$$,%, #0 #"<.02$%K#0') 50 .,' 100 µg/ml .,$& 60% .,' 90% ,2$1#$('>, 

<0<(2A) :(" ?01>20' A$' ?',I=$0' ,2$'-,<<0'(<020$'.G ?%&#5. f%,, $, 
,:($0-=#µ,$, ?01>2("2 <', :%K$5 B(%& A$' 0.>"-1#µ,$, ,:A 8A#$%">( =>("2 

#5µ,2$'.=) >5µ0'(:%(#$,$0"$'.=) '?'A$5$0) .,' #"20:K) :,%("#'&F0' 

02?',B=%(2 5 :0%,'$=%D µ0-=$5 .,' ,@'(:(15#G $("). 
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IN VITRO STUDY OF CHEMOPREVENTIVE AND  ANTI-

ANGIOGENIC ACTIVITY OF STEM EXTRACT FROM GREEK 

GRAPE VARIETY (VITIS VINIFERA)

D. Stagos1, A. Matakos1, E. Kermeliotou1, A. Apostolou2, S. Haroutounian2, D. 
Kouretas1

1Department of Biochemistry & Biotechnology, Ploutonos 26 & Aiolou, Larissa 41221
2Agricultural University of Athens, Iera Odos 75, Athens 11855

Grape vine (Vitis vinifera) is one of the plants whose fruit (grapes) and its main 

product (wine) exhibit important biological properties. For example, a number 

of studies have shown that grape extracts possess anti-carcinogenic activity. 

Most of these studies have been carried out in grape seed extracts. However, 

grape stem extracts have not been studied so far, although recent studies have 

shown that they contain bioactive phytochemical compounds. Thus, in the 

present study, it  was examined the effects of stem extract from the Assyrtiko 

Santorini grape variety on the growth of human hepatocarcinogenic cells 

(HepG2) as well as its potential anti-angiogenic activity in human endothelial 

cells (EAhy926) using the ‘Tube formation assay’. The results showed that the 

grape stem extract inhibited the growth of cancer cells with IC50 value equal to 

80 µg/ml. Moreover, the extract  induced apoptosis in cancer liver cells at a 

concentration of 100 µg/ml by about 270%, which was due to the caspases 

activation. In addition, it was examined the effects of plant polyphenols found 

in the extract on the growth of HepG2 cells. From the tested plant polyphenols, 

quercetin and trans-resveratrol inhibited cell growth at a concentration of 1 µL 

by 73% and 70% respectively. Finally, in the ‘Tube formation assay’, the extract 

inhibited tube formation by human endothelial cells at concentrations of 50 and 

100 µg/ml by 60% and 90% respectively indicating a potential anti-angiogenic 

activity. Consequently, the present results showed for the first time that extracts 

from grape stem have important chemopreventive properties and so it is 

worthwhile their further study and exploitation. 
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KBFD:@A /BD@DIB<A<: <AG BCD:G (Fagus sylvatica L.) G<B BFBG 

K!HBD@DB

>(%µ299.3, >.1, LA)#)-D/6=, ?.1, E%-%$0'#$D.3, ;.2, @#.5H%=, ;.1
1 A$%&'/;$", C-'/1µ&/"6;) =,/&."6;) 6&" H-/,%#J%$&4(&), <µ;µ& =",3,%(&), 
>$"'/,/*3#", ?&.#9"'/;µ", @#''&3,.(61), <.@. 104, 54124, @#''&3,.(61,
e-mail: sstamell@bio.auth.gr, tsiripid@bio.auth.gr, drouzas@bio.auth.gr

2 A$%&'/;$", E&'"6;) R#.#/"6;), <µ;µ& E&',3,%(&) 6&" E"&+#($"'1) ?#$"5733,./,) 6&" 
H-'"6:. ?8$J., E1µ,6$(/#", ?&.#9"'/;µ", @$761), 68200, !$#'/"7D&,

e-mail: apapage@fmenr.duth.gr

E (@'& (Fagus sylvatica L.) 012,' =2, ,:A $, :'( ?',?0?(µ=2, .,' #5µ,2$'.& 

?,#'.& 01?5 $5) !"%K:5), $A#( ,:A ('.(-(<'.G, A#( .,' ,:A ('.(2(µ'.G 

&:(N5. 6$52 !--&?,, :,%A$' 8%1#.0$,' #$, 2($'A$0%, A%', 0@&:-D#G) $5) 

#$52  !"%K:5, ,:,2$&$,' #0 =2, µ0<&-( 07%() ('.(-(<'.K2 #"2I5.K2 .,' 

0µB,21F0' ,@'(#5µ01D$5 <020$'.G :('.'-A$5$,, #0 ,2$1I0#5 µ0 $5 µ'.%G 

:('.'-A$5$, :(" 0µB,21F0' #$52 .02$%'.G !"%K:5. O' 0--52'.(1 :-5I"#µ(1 

,:($0-(72 '?,2'.A "-'.A <', $5 >%G#5 µ(%',.K2 ?0'.$K2 #$5 µ0-=$5 $5) 

µ0$,:,<0$K?(") 0@&:-D#5) $5) (@'&), <',$1 #7µBD2, µ0 :%(5<(7µ020) 

=%0"20) =>0' :%($,I01 5 :,%("#1, .,$,B"<1D2 #$5 +,-.,2'.G >0%#A25#( .,' 

#$52  !--&?,, .,IK) .,' 5 7:,%@5 ?',B(%0$'.K2 µ0$,2,#$0"$'.K2 :(%0'K2 

#$52  $0-0"$,1,. 6$52 :,%(7#, 0%<,#1, µ0-0$GI5.0 5 µ(%',.G :('.'-A$5$, $D2 

?,#K2 (@'&) #0 $(:'.A 0:1:0?(, #$( A%() L02(1.'( (8A%0'(-,2,$(-'.G 

!--&?,). 3', $( #.(:A ,"$A, #"--=>I5.,2 ?01<µ,$, ,:A 180 ?=2?%, (@'&) 

(#"2(-'.& 60 :-5I"#µ(1), :(" .,-7:$("2 $52 0@&:-D#5 $(" 01?(") #$( A%() 

L02(1.'(, .,' ,2,-7I5.0 5 <020$'.G :('.'-A$5$, µ0 $5 >%G#5 µ(%',.K2 

?0'.$K2 SSR $(" >-D%(:-,#$'.(7 DNA. O' 26 ,:A $(") 60 :-5I"#µ(7) G$,2 

:(-"µ(%B'.(1 .,' :,%,$5%GI5.0 A$' "N5-A :(#(#$A $5) #"2(-'.G) <020$'.G) 

:('.'-A$5$,) (B01-0$,' #0 ?',B(%(:(15#5 µ0$,@7 $D2 :-5I"#µK2 (Gst = 0,57). 

!:':-=(2, 8%=I5.,2 #"2(-'.& (>$K ,:-A$":(', ,:A $(") (:(1(") =2,) 

.,$,<%&B0$,' <', :%K$5 B(%& #$(2 0--52'.A >K%(. ;, :,%,:&2D 

,:($0-=#µ,$, ,:($0-(72 =2?0'@5 :,%("#1,) µ'.%(.,$,B"<1(" #$( A%() 

L02(1.'(, >D%1) 2, ,:(.-010$,' $( 02?0>Aµ02( $( A%() ,"$A 2, ,:($0-01 

:0%'(>G #"2&2$5#5) ?',B(%0$'.K2 µ0$,2,#$0"$'.K2 :(%0'K2 $5) (@'&).

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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MOLECULAR DIVERSITY OF EUROPEAN BEECH (Fagus sylvatica L.) 

ON MT. MENOIKIO (GREECE)

Stamellou, S.1, Tsiripidis, I.1, Papageorgiou, A.2, Drouzas, A.1
1 Laboratory of Systematic Botany and Phytogeography, School of Biology, Aristotle 

University of Thessaloniki, 54124, Thessaloniki,
e-mail: sstamell@bio.auth.gr, tsiripid@bio.auth.gr, drouzas@bio.auth.gr

2 Forest Genetics Laboratory, Department of Forestry and Management of the 
Environment and Natural Resources, Democritus University of Thrace, 68200, 

Orestiada, e-mail: apapage@fmenr.duth.gr

European beech (Fagus sylvatica L.) is one of the most widespread and 

important forest species in Europe, both from an ecological and an economic 

aspect. In Greece, one of the southern limits of Fagus distribution in Europe, 

beech forests are found in a wide range of habitats and they exhibit a 

remarkable genetic diversity, in contrast to the beech forests of central Europe. 

Greek populations provide an excellent material to study  the postglacial 

recolonization of beech with the use of molecular markers, since previous 

studies have proposed the existence of beech refugia in the Balkan peninsula 

and in Greece as well as different recolonization routes in Greece. The present 

work aims at studying the molecular diversity of beech forests at a local scale, 

on Mt. Menoikio (north-eastern Greece). Samples from 180 beech trees (60 

populations in total), covering the entire range of the species in the study  area, 

were collected, and the genetic diversity was estimated with the use of SSR 

markers of chloroplast DNA. The 26 out  of the 60 populations were 

polymorphic and the genetic differentiation among them was high (Gst = 0,57). 

Furthermore, in total, eight haplotypes were found, one of which is recorded for 

the first time in Greece. The above results indicate the presence of a beech 

microrefugium in the study area, while the possibility that Mt. Menoikio is a 

region where different recolonization routes of beech met, can not be excluded.
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K!I!<A <LH K!<:MF:4D@LH /:F:MBH<LH Pea @:D Elk G<BH 

:NDHB Paracentrotus lividus

;&/#)<&% >(%µ.-.59.3, G%µ-#)&+ B%9%µ-8*6* *%) B'&A(%&(D&.= J. S93(H<&6=.
<µ;µ& =",3,%(&), ?&.#9"'/;µ", ?&/$:., ?&.#9"'/1µ",B9,31, K(, 26504

O' µ0$,<%,B'.(1 :,%&<(2$0) Pea .,' Elk ,2G.("2  #$52  ('.(<=20', 

µ0$,<%,B'.K2 :,%,<A2$D2 Ets, (' (:(1(' ,:,2$K2$,' #0 A-, $, µ0$&FD, .,' 

:%(#?=2(2$,' #$( #$('>01( ,:A.%'#5) GGAA/T. 9%A#B,$0) µ0-=$0) $(" 

0%<,#$5%1(" µ,) ,2=?0'@,2 =2, Ets #$('>01( ,:A.%'#5) #$5 %"Iµ'#$'.G :0%'(>G 

$(" <(2'?1(" Coup-TF $(" ,>'2(7 P.lividus. O' Coup-TFs 012,' #"2$5%5µ=2(' 

µ0$,<%,B'.(1 :,%&<(2$0) (' (:(1(' ,:,2$K2$,' ,:A $52 e?%, µ=>%' $, 

,2K$0%, I5-,#$'.& .,' $(2 &2I%D:( .,' #"µ8&--("2 #$52 (%<,2(<=20#5 .,' 

$52 20"%(<=20#5.  L0$&--,@5 $(" Ets #$('>01(" ,:A.%'#5) $5) %"Iµ'#$'.G) 

:0%'(>G) $(" <(2'?1(" Coup-TF, :%(.,-01 ,--,<G #$( :%A$":( =.B%,#5) $(" 

<(2'?1(" ,2,B(%&) GFP #0 ?',<(2'?',.& =µ8%", ,>'2(7. 6"<.0.%'µ=2,, 5 

=.B%,#5 #$( #$(µ,$'.A 0@K?0%µ, $(" :-("$=, (A:(" 0.B%&F0$,' $( 02?(<02=) 

<(21?'( Coup-TF) G$,2 :(-7 µ0'Dµ=25. !:(µ=2D), ( µ0$,<%,B'.A) :,%&<(2$,) 

:(" :%(#?=20$,' #$( #"<.0.%'µ=2( #$('>01( ,:A.%'#5) -0'$("%<01 D) I0$'.A) 

%"Iµ'#$G) $(" <(2'?1(" PlCoup-TF. C:A $52 ('.(<=20', $D2 Ets µ0$,<%,B'.K2 

:,%,<A2$D2 µ0-0$G#,µ0 $(") :,%&<(2$0) Pea .,' Elk, ?'A$' 0.B%&F(2$,' #$( 

#$(µ,$'.A 0@K?0%µ, $(" :-("$=, #$( #"<<02'.A 01?() Strongylocentrotus 

purpuratus. C:(µ(2K#,µ0 $, cDNAs PlPea .,' PlElk µ0 RT-PCR ,:A (-'.A 

0µ8%"4.A RNA :-("$=,, .,' $, .-D2(:('G#,µ0 #$(2  B(%=, pGEM T-Easy. E 

,--5-(7>'#5 $D2 .-K2D2 =?0'@0 A$' :0%'=>("2  (-A.-5%5 $52  .D?'.G :0%'(>G 

$D2 ,2$1#$('>D2 <(2'?1D2. ;( ,2,:$"@',.A :%A$":( $5) =.B%,#5) $D2 

02?(<02K2  <(2'?1D2 #0 =@' ,2,:$"@',.& #$&?', (,:A D&%'( µ=>%' :-("$=,) 

:%,<µ,$(:('GI5.0 µ0 RT-PCR, in situ "8%'?(:(15#5 .,' q-PCR. ;, 

,:($0-=#µ,$& µ,) ?01>2("2 A$' $, <(21?', PlPea .,' PlElk 0.B%&F(2$,' #0 

#"<.0.%'µ=20) ."$$,%'.=) #$('8&?0) $(" 0µ8%7(" #0 A-, $, 0µ8%"4.& #$&?',, 

#0 ?',B(%0$'.=) D#$A#( :(#A$5$0) .,' ,2,-(<10). 9%,<µ,$(:('GI5.0 5 

:,%,<D<G $D2 ?7( ,2$1#$('>D2 :%D$042K2 in vitro .,' µ0-0$&$,' 5 :%A#?0#G 

$(") #$( #$('>01( ,:A.%'#5) $5) %"Iµ'#$'.G) :0%'(>G) $(" PlCoup-TF µ0 

:0'%&µ,$, EMSA.
*E X,µ:%'2G /,-,µ:A.5 012,' ":A$%(B() $(" T?%7µ,$() ‘C-=@,2?%() 6. H2&#5)’

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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STUDY OF THE TRANSCRIPTION FACTORS Pea AND Elk IN THE 

SEA URCHIN Paracentrotus lividus

Andriana Stamopoulou, Lamprini Kalampoki*, and Constantin N. Flytzanis

Department of Biology, University of Patras, University Campus, Rio 26504

The transcription factors Pea and Elk belong to the Ets family  of transcription 

factors, members of which exist in all metazoan and bind to the GGAA/T 

response element. A similar response element was found in the upstream 

regulatory region of the PlCoup-TF gene. Coup-TFs are conserved transcription 

factors among metazoans, from Hydra to humans, and play an important role in 

organogenesis and neurogenesis. Recent studies from our laboratory  have 

shown that a mutation of this response element affects the embryonic 

expression pattern of the reporter GFP gene in transgenic sea urchin embryos. 

Specifically, the mutation results in a reduced expression in the oral ectoderm of 

the pluteus (the cell lineage where the endogenous PlCoup-TF gene is 

expressed). Therefore, the transcription factor that binds this response element 

acts as a positive regulator of the gene. Of the Ets family, we studied the 

transcription factors Pea and Elk, which are expressed specifically in the oral 

ectoderm at the pluteus stage of the related sea urchin species 

Strongylocentrotus purpuratus. Using RT-PCR and total pluteus RNA we 

isolated and cloned the corresponding cDNAs in the plasmid vector pGEM  T-

Easy. Sequencing of selected clones showed that they contain the entire coding 

sequence of PlPea and PlElk respectively. The developmental expression pattern 

of the two genes was analyzed at six embryonic stages (egg through pluteus), 

using RT-PCR, in situ hybridization and real time qPCR. Our results indicate 

that the two genes, PlPea and PlElk, are expressed in specific embryonic 

territories at all embryonic stages, in different however quantities and relative 

ratios. The two proteins were produced by in vitro transcription and translation 

and are currently tested for in vitro DNA binding, using the Ets upstream 

response element and EMSAs.

*Lamprini Kalampoki is a fellow of the ‘Alexander S. Onassis’ foundation
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K!I!<A <AG !@4F:GAG <AG /FBG<:<D@BJ <J/BJ mRNA 

DGBKBF4AG <BJ MBHDEDBJ <AG @:IID@F!PHAG KLK11 G! 

DG<BJG @:D @:F@DHD@: @J<<:F: K:G<BJ

?%&%$)Q(% >(01%&.-.59.31, B90D(% F)7%69D/.31, ;92K%&/#.= LH.O<#%=2, 
;92K%&/#.= ;#/%O<&6=2 *%) ;&/#2%= >*.#D9%=1. 

1<,µ*&) =",+1µ#(&) 6&" F,$"&6;) =",3,%(&), <µ;µ& =",3,%(&), ?&.#9"'/;µ", >21.:., 
?&.#9"'/1µ"89,31, >2;.&. 

2>W !%6,3,%"68-?&2,3,%"68 <µ;µ&, N,',6,µ#(, "! [%",) C755&)", >2;.&.

A"'&%J%;: O .,%.12() $(" µ,#$(7 ,:($0-01 $5 #">2A$0%5 20(:-,#1, #$o 

<"2,'.01( :-5I"#µA. O' .,--'.%0P20) (KLKs) #"2'#$(72 µ', ,:A $') 

µ0<,-7$0%0) ('.(<=20'0) :%D$0,#K2 #$(2 &2I%D:(. ;( <(21?'( KLK11 
,:($0-01 2=( µ=-() $5) ('.(<=20',) $D2 KLKs. E .,--'.%0P25-3, $( <2D#$A 

PSA, :(" ,:($0-01 $(2  :-=(2 ,:(?0.$A µ(%',.A ?01.$5 #$(2 .,%.12( $(" 
:%(#$&$5, ?',I=$0' 0:1#5) :%(<2D#$'.G ,@1, .,' #$(2 .,%.12( $(" µ,#$(7. 

C6,98): E µ0-=$5 $5) =.B%,#5), #0 0:1:0?( mRNA, $5) :%(#$,$'.(7 $7:(" 

'#(µ(%BG) $(" <(2'?1(" KLK11 #$(2 .,%.12( $(" µ,#$(7.
Q3"67 6&" µ*2,D,": C%>'.&, #"--=>I5#,2 60 ?01<µ,$, '#$K2 µ,#$(7: 30 

.,%.'2'.&, .,IK) .,' $, ,2$1#$('>, 30 ,:A :,%,.01µ02( B"#'(-(<'.A '#$A $(" 
1?'(" ,#I02G ,:A $( C[ O<.(-(<'.A-9,I(-(<'.A ;µGµ, $(" Z(#(.(µ01(" «O 

f<'() 6&88,)». C:(µ(2KI5.0 (-'.A RNA, .,' µ0$& $(2 =-0<>( $5) :('A$5$,) 

.,' $5) :(#A$5$&) $(", :,%,#.0"&#I5.0 cDNA µ0 $5 µ=I(?( $5) ,2$1#$%(B5) 
µ0$,<%,BG). E µ0-=$5 =.B%,#5) $5) :%(#$,$'.(7 $7:(" '#(µ(%BG) $(" 

<(2'?1(" KLK11 =<'20 µ0 ,2&-"#5 :%(4A2$D2 PCR #0 :5.$G ,<,%AF5) .,' 
:".2(µ=$%5#5. ;( HPRT1 >%5#'µ(:('GI5.0 D) <(21?'( ,2,B(%&) <', $52 

.,2(2'.(:(15#5 $D2 ,:($0-0#µ&$D2.

>9,/#3*'µ&/&-C-µ9#$7'µ&/&: E :%(#$,$'.(7 $7:(" mRNA '#(µ(%BG $(" 
<(2'?1(" KLK11 0.B%&F0$,' #$') .,%.'2'.=) ."$$,%'.=) #0'%=) µ,#$(7 BT474 

.,' MCF7. !:':%A#I0$,, $( #"<.0.%'µ=2( µ0$&<%,B( 0.B%&F0$,' #0 
?',B(%0$'.& 0:1:0?, #0 .,%.'2'.(7) '#$(7) .,' #0 :,%,.01µ02(") 

B"#'(-(<'.(7) '#$(7) ,#I02K2 µ0 .,%.12( $(" µ,#$(7. 9'( #"<.0.%'µ=2,, #0 

=2, #$,$'#$.& #5µ,2$'.A :(#(#$A '#$K2 5 =.B%,#G $(" :,%,$5%GI5.0 2, 
012,' µ0'Dµ=25 #$( .,%.'2'.A µ=%() #0 #>=#5 µ0 $( "<'=) (p=0.028). ;, 

:,%,:&2D ,:($0-=#µ,$, ":(?0'.27("2 $52 :'I,2G #"µµ0$(>G $5) =.B%,#5) 
$(" <(2'?1(" KLK11 #$52 0@=-'@5 $(" .,%.12(" $(" µ,#$(7 .,', 02?0>(µ=2D), 

$52 .-'2'.G $(" ,@1, D) µ(%',.(7 ?01.$5.
A-+&$"'/(#): P 9&$,B'& *$#-.& +$1µ&/,D,/;216# &98   /,  9$8%$&µµ& "O&9,D('/$"&)" /,- 
A"D"6,B M,%&$"&'µ,B O,.D-3(J. T$#-.&) /,- ?&.#9"'/1µ(,- >21.:..

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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EXPRESSION ANALYSIS OF THE PROSTATE TYPE mRNA ISOFORM 

OF THE KALLIKREIN-RELATED PEPTIDASE GENE KLK11 IN 

BREAST TISSUES

Panagiota Stefanopoulou1, Kleita Michaelidou1, Alexandros Tzovaras2, Alexandros 
Ardavanis2 and Andreas Scorilas1

1Department of Biochemistry and Molecular Biology, University of Athens, 
Panepistimioupolis, Athens, Greece

 2First Department of Medical Oncology, “Saint Savvas”, Anticancer Hospital, Athens

Breast cancer is the most prevalent malignancy among women. Kallikrein-

related peptidases comprise the largest contiguous family of serine proteases in 

the human genome. KLK11 gene is a newly  discovered member of the KLK 

family. KLK3, broadly known as PSA is regarded as the most valuable tumor 

biomarker for prostate cancer; however it has also been found to exhibit 

significant prognostic potential for breast cancer.

Purpose: The expression analysis, at  the mRNA level, of the prostate type 

mRNA isoform of KLK11 gene in breast tumors and corresponding healthy 

specimens as well as in human breast cancer cell lines. 

Materials and methods: 60 normal matched breast tumor tissues were collected 

from the First Department of Medical Oncology, at “Saint Savvas”, Anticancer 

Hospital. Total RNA was extracted, and after quality and quantity control, 

cDNA was synthesized using the reverse transcription method. The study of the 

expression levels of KLK11 prostate type mRNA isoform was made via analysis 

of the PCR products in agarose gel. HPRT1 gene was used as a housekeeping 

gene for normalization.

Results: Expression of the prostate type isoform of the KLK11 gene was 

observed in the breast cancer cell lines BT474 and MCF7. Additionally, 

expression of the aforementioned KLK11 mRNA transcript  was detected at 

different levels in breast cancer tissues and in normal counterparts. More 

precisely, the expression levels of KLK11 prostate type mRNA isoform were 

found to be reduced in the cancer compared to healthy  tissue part. This 

difference was statistically significant (p=0.028). These results suggest the 

potential implication of KLK11 gene expression in breast  cancer and its putative 

clinical value as a biomarker.
Acknowledgements: This work was supported through the research grant 
“KAPODISTRIAS” of the University of Athens.
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A /:HDE: <LH /!I:MD@LH CTENOPHORA @:D <LH >!HRD@LH 

ECHIURA @:D A GJM@FDGA <BJG  K! !@!DH!G <LH 

MED<BHD@LH M!LMF:4D@LH /!FDBNLH

>(01%&.5/6= E<#)=-P%AD90).=, M08/'#.= LHQµ.=  & ;4%&<A).= B.5*.3#%=
<,µ*&) IJ,3,%(&), <µ;µ& =",3,%(&), >$"'/,/*3#", ?&.#9"'/;µ", @#''&3,.(61), 541 

24, @#''&3,.(61

L0$& ,:A -0:$(µ0%G ,2,#.A:5#5 $5) #>0$'.G) 8'8-'(<%,B1,), 

?5µ'("%<GI5.,2 0-0<µ=2(' .,$&-(<(' $D2 :0-,<'.K2 Ctenophora .,' $D2 

802I'.K2 Echiura :(" 012,' <2D#$& µ=>%' #Gµ0%, ,:A $( C'<,1(, ,--& .,' ,:A 

$') ":A-(':0) <0D<%,B'.=) :0%'(>=) $5) L0#(<01(" .,' $5 L,7%5 V&-,##,. 

S-, $, 01?5 :(" =>("2  .,$,<%,B01, .,$,>D%GI5.,2 #0 µ1, 8&#5 ?0?(µ=2D2 

µ,F1 µ0 $5 #>0$'.G :%K$5 8'8-'(<%,B'.G ,2,B(%& ,:A $52 .&I0 <0D<%,B'.G 

:0%'(>G @0>D%'#$&. E 8&#5 ?0?(µ=2D2  (2(µ&F0$,' “!--52'.G +'(:('.'-A$5$,” 

.,'  012,' :%(#8&#'µ5 #$5 ?',?'.$",.G ?'07I"2#5 http://

greekbiodiversity.web.auth.gr/.

S#(2 ,B(%& $, .$02(BA%,, #0 (-A.-5%5 $5 L0#A<0'( .,' $5 L,7%5 

V&-,##, 8%=I5.,2 38 01?5. ;( µ0<,-7$0%( :(#(#$A 8%=I5.0 #$5 *"$'.G 

L0#A<0'( µ0 37 01?5 (97,36%) .,' ,.(-("I(72: 5 C?%',$'.G V&-,##, µ0 16 

01?5 (42,11%),  5 L,7%5 V&-,##, µ0 9 01?5 (23,68%), $( C'<,1( 9=-,<() .,' 

5 /02$%'.G L0#A<0'() µ0 4 01?5 (10,53%) .,' 5 V&-,##, $(" X08&2$0 µ0 1 

01?() (2,63%). E B$D>G :,21?, $D2  Ctenophora $(" C'<,1(" 012,' ,:($=-0#µ, 

."%1D) $5) µ'.%G) ?0'<µ,$(-5:$'.G) :%(#:&I0',) :(" =>0' <120' #$52 :0%'(>G 

<', $( #"<.0.%'µ=2( $,@'2Aµ5µ,. !:(µ=2D), (' (:('0#?G:($0 #"<.%1#0') =>("2 

:0%'(%'#µ=25 ,@1, <', $52  0.$1µ5#5 $D2  >D%'.K2 ?',8,Iµ1#0D2 $5) 

8'(:('.'-A$5$,) $(" $,@'2(µGµ,$() ,"$(7. 

S#(2 ,B(%& $, 0>1("%,, #0 (-A.-5%5 $5 L0#A<0'( .,' $5 L,7%5 V&-,##, 

8%=I5.,2 11 01?5. 6$5 *"$'.G L0#A<0'( 8%=I5.,2 .,' $, 11 01?5 (100%) .,' 

,.(-("I(72: 5 C?%',$'.G V&-,##, µ0 5 01?5 (45,45%), $( C'<,1( 9=-,<() µ0 

3 01?5 (27,27%), 5 /02$%'.G L0#A<0'() .,' 5 V&-,##, $(" X08&2$0 µ0 2 01?5 

(18,18%) .,' $=-() 5 L,7%5 V&-,##, #$52 (:(1, ?02 8%=I5.0 .,2=2, 

0>1("%(. O µ'.%A) ,%'IµA) 0'?K2  0>1("%D2 $(" C'<,1(" I, :%=:0' 2, ,:(?(I01 

."%1D) #$(2  ,2$1#$('>( µ'.%A ,%'IµA 0'?K2 :(" ,:,%$1F("2 (-A.-5%( $( 

$,@'2Aµ5µ,.

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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THE PELAGIC CTENOPHORA AND BENTHIC ECHIURA FAUNA OF 

THE AEGEAN AND COMPARISON WITH THOSE OF THE 

NEIGHBOURING GEORGRAPHICAL AREAS

Stefanoudis Paris-Vasileios, Theodoros Tzomos & Athanasios Koukouras
Department of Zoology, School of Biology, Aristoteleio University of Thessaloniki, 541 

24, Thessaloniki.

After a detailed review of the relevant literature, a checklist of the pelagic 

ctenophore and benthic echiuran species known to date from the Aegean Sea 

and the other regions of the Mediterranean and the Black Sea was created. 

Every  species that has been recorded was registered in a database along with the 

relevant publication reporting it for the first time from every geographical area 

separately. The database is called “Greek Biodiversity” and is available in the 

following internet address: http://greekbiodiversity.web.auth.gr/. 

Regarding ctenophores, a total of 38 species was found in the Mediterranean 

and the Black Sea. 37 species (97.36%) were recorded from the Western 

Mediterranean, 16 species (42.11%) from the Adriatic Sea, 9 species (23.68%) 

from the Black Sea, 4 species (10.53%) from the Aegean Sea and the Central 

Mediterranean respectively and 1 species (2.63%) from the Levantine Basin. 

The poor ctenophore fauna of Aegean Sea should mainly be attributed to the 

reduced intensity of the sampling effort for the certain taxon. Therefore, the 

above comparisons have limited value in assessing the spatial gradients of the 

biodiversity of this taxon.

Concerning echiurans, a total of 11 species was found in the Mediterranean 

and the Black Sea. The Western Mediterranean hosts the highest species number 

(100%), while 5 species (45.45%) were recorded from the Adriatic Sea, 3 

species (27.27%) from the Aegean Sea and 2 species (18.18%) from both the 

Central Mediterranean and the Levantine Basin. Black Sea lacks of echiuran 

species. The reduced number of echiuran species in the Aegean Sea should be 

attributed to the small species number that consists the whole taxon.
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ED:<FB4A, AID@D: @:D :JCAGA <BJ DNRJBG Boops boops L.

G<B HAGDL<D@B GJK/I!MK: <LH @J@I:ELH

>3µ0Q& ,., F0$%9.1Q&.3 E.
?&.#9"'/;µ", >21.:., <µ;µ& =",3,%(&), <,µ*&) IJ,3,%(&)-@&37''"&) =",3,%(&), 

?&.#9"'/1µ",B9,31, >2;.& 15784, A337D&

3', $52 µ0-=$5 $5) ?',$%(BG), $5) 5-'.1,) .,' $5) ,7@5#5) $5) <A:,), Boops boops L., 
=<'2,2 ?0'<µ,$(-5N10) #$, ,-'07µ,$, µ5>,2A$%,$,) ,:A $( 25#'D$'.A #7µ:-0<µ, $D2 
/".-&?D2 .,$& $, =$5 2009 .,' 2010.
60 =2, #72(-( 492 ,$AµD2, (-'.(7 µG.(") 71-248 mm, 0@0$&#$5.,2 $, #$(µ,>'.& 
:0%'0>Aµ02, .,' ,2,<2D%1#$5.,2 28 $%(B'.=) (µ&?0). O' µ0$%G#0') $5) :('($'.G) .,' 
:(#($'.G) ,2&-"#5), >%5#'µ(:('GI5.,2 <', $(2 ":(-(<'#µA $D2 $%(B'.K2 ?0'.$K2 (' 
(:(1(' ,B(%(72 #$52 :-5%A$5$, $D2 #$(µ&>D2 (SF=3.74), $(  :(#(#$A .02A$5$,) 
(V=32%), $( :(#(#$A #">2A$5$,) 0µB&2'#5) (%F) .,' $52 #>0$'.G .,' 0'?'.G ,BI(21, 
(%C .,' % M  ,2$1#$('>,) $5) .&I0 $%(B'.G) (µ&?,), A>' µA2( <', $( #72(-(  $D2 
,$AµD2 ,--& .,' ,2&-(<, µ0 $( B7-(  .,' $52 .-&#5 µ0<=I(") #$52 (:(1, ,2G.("2. O' 
.7%'0) $%(B'.=) (µ&?0) :(" 02$(:1#$5.,2 µ0 $52 >%G#5 $D2 ?0'.$K2 012,' :%(27µB0) 
/,%.'2(0'?K2 (%F=66.13, %A=32.63, %P=34.3), K,-,2(0'?G KD:G:(?, (%F=41.53, 
%A=7.97, %P=12.71), AµB1:(?, (%F=41.13, %A=2.7, %P=4.01), M"#'?K?5 (%
F=30.65, %A=5.86, %P=12.21), 9(-7>,'$(' (%F=28.84, %A=5.61, %P=15.59), 
W?%AFD, (%F=26.8, %A=1.01, %P=3.46), /D:G:(?, $5) ('.(<=20',) Coryceidae (%
F=26.21, %A=8.17, %P=16.92), Q,'$A<2,I, ( %F=25.4, %A=15.07, %P=2.21), 
:%(27µB0) 3,#$0%A:(?D2 (%F=24.6, %A=1.01, %P=2.21) .,' Lucifer sp. (%F=15.73, 
%A=4.14, %P=14.56). L0 $52 8(GI0', <%,B'.K2 µ0IA?D2 ,:(?01>I5.0 A$' 5 <A:, 
:,%("#'&F0' <02'.0"µ=25 #$%,$5<'.G ?',$%(BG), µ0 :(--=) $%(B'.=) (µ&?0) 2, 012,' 
#5µ,2$'.=) .,' µ0 0"%7  :0?1( IG%0"#5), ,:($=-0#µ, :(" ,2$'.,$(:$%1F0' $52 
#"µ:0%'B(%& .,' $D2 ?7(  B7-D2. H#$A#(, (  ":(-(<'#µA) $(" ?01.$5 Pianca’s 
(a=0.33) =?0'@0 A$' ":&%>0' ?',B(%(:(15#5 #$52 0:'-(<G $D2 $%(B'.K2 (µ&?D2 
µ0$,@7  I5-".K2 .,' ,%#02'.K2 ,$AµD2. L0 8&#5 $(  µ=#( 8&%() $D2 #$(µ,>'.K2 
:0%'0>(µ=2D2, =<'20 8,Iµ(2Aµ5#5 $D2 $%(B'.K2 (µ&?D2 .,' 8%=I5.0 5 #>0$'.G 
0:'.%&$5#G $(") #$52 ?1,'$, $5) <A:,). !:1#5), 5 >%G#5 $(" ?01.$5 TROPH 
(TROPH=3.3) ,2=?0'@0 $( $%(B'.A 0:1:0?( $(" 01?(") #$(2 ('.(-(<'.A IK.( $5) 
:0%'(>G).
E 0.$1µ5#5 $5) 5-'.1,) $D2 492 ,$AµD2 0:'$07>I5.0 µ0 $52 ,2&<2D#5 $D2 0$G#'D2 
?,.$"-1D2 #0 (-A.-5%(") D$A-'I("), (' (:(1(' 01>,2 0µ:($'#$01 #0 ?'&-"µ, 
<-".0%A-5). 6$( ?01<µ, ":G%>,2 &$(µ, 5-'.1,) ,:A 0+ =D) 9+ 0$K2. 3', $52 
0:'808,1D#5 $5) 0<."%A$5$,) $5) µ0IA?(" :(" >%5#'µ(:('GI5.0 ":(-(<1#$5.0 5 
µ52',1, ?',.7µ,2#5 $(" :0%'ID%1("  $D2 D$(-1ID2. 3', $52 0.$1µ5#5 $5) ,7@5#5) $(" 
01?(") ":(-(<1#$5.,2 (' :,%&µ0$%(' von Bertalanffy. !:1#5), ":(-(<1#$5.,2 5 #>=#5 
µG.(")-8&%(") .,' ( ?01.$5) 0"%D#$1,) ,2& 0:(>G, B7-( .,' 5-'.',.G (µ&?,.

!">,%'#$(7µ0 $(2 .. C%.("µ&25 9,2,<'K$5 <', $52 >(%G<5#5 $D2 ?0'<µ&$D2 .,' $(2 
!X/! <', $5 >%5µ,$(?A$5#5 ,2,-D#1µD2.

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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DIET, AGE AND GROWTH OF Boops boops L. IN THE CYCLADES 

ISLAND GROUP 

Simeon E., Megalophonou P.
University of Athens, Department of Biology, Section of Zoology-Marine Biology, 

Panepistimioupoli, Athens 15784, Greece

For the study of the diet, age and growth of the bogue, Boops boops L., samples were 
collected from the trawl fishery from the Cyclades island group during the years 2009 
and 2010.
The stomach contents of 492 specimens, ranging from 71 to 248 mm in total length, 
were analysed and 48 trophic categories were recognised. The results from the 
qualitative and quantitative analysis were used for the calculation of trophic indexes, 
which comprise the fullness of the stomachs (SF=3.74), the vacuity percentage 
(V=32%), the percentage occurrence (%F), the percentage abundance and the prey-
specific abundance (%A and %P respectively), not  only for the total sample, but  as well 
as, by sex and size group. The main trophic categories that  were appointed using the 
trophic indexes were the Crustacean larvae (%F=66.13, %A=32.63, %P=34.3), 
Calanoids Copepods (%F=41.53, %A=7.97, %P=12.71), Amphipods (%F=41.13, %
A=2.7, %P=4.01), Mysidae (%F=30.65, %A=5.86, %P=12.21), Polychaetes (%
F=28.84, %A=5.61, %P=15.59), Hydrozoa (%F=26.8, %A=1.01, %P=3.46), Copepods 
of the Coryceidae family (%F=26.21, %A=8.17, %P=16.92), Chaetognaths (%F=25.4, 
%A=15.07, %P=44.28), Gastropods larvae (%F=24.6, %A=1.01, %P=2.21), Lucifer sp. 
(%F=15.73, %A=4.14, %P=14.56). With the assistance of graphical methods it  was 
indicated that  both males and females exhibits a generalized feeding strategy, with 
many trophic categories of high importance and with a high nitch width. However, 
differential choices in trophic categories between males and females were revealed 
calculating Pianca’s index (a=0.33). According, to the mean weight  of the stomach 
contents, there was also, an attribution of points for each trophic category, so that their 
relative importance would be estimated for the bogue’s diet. Likewise, the evaluation 
of the TROPH index (TROPH=3.3) is of great  importance, so that the trophic level of 
the species would be pointed to the ecology of the area.
Age determination was achieved by reading annuli rings on whole otoliths of 492 
specimens, immersed in glycerol solution. Ages ranged from 0+ to 9+ years. For the 
ageing method validation, the monthly variance of the marginal increment was 
calculated. The von Bertalanffy growth parameters, the length weight relationships and 
the condition factors by season, sex and age group were estimated.

We thank Mr Arkoumanis Panagiotis for the supply of the samples and ELKE for the 
funding of consumables (Project Kapodistrias 70/4/7802).
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A !/DEF:GA <LH K!<:MF:4D@LH /FBG:FKBG<LH ECP2 @:D 
ECP7 (ENT CONTAINING PROTEINS) G<AH :JCAGA <AG FD8:G 

<BJ ARABIDOPSIS THALIANA G! @:<:/BHAGA :I:<B<A<:G

>3µ0'&D/.3 ;&4+, B%9/+= ;4%&<A).=, P9%7.&<A).= B'&A(%&(D&.=
<,µ*&) =,/&."6;), <µ;µ& =",3,%(&), C+,3; @#/"6:. A9"'/1µ:., >$"'/,/*3#", 

?&.#9"'/;µ", @#''&3,.(61), 54124, @#''&3,.(61

E 0:'.%&$0', ENT (EMSY N-Terminal) 8%=I5.0 :%K$, #$( ,µ'2($0-'.A &.%( 

$5) :%D$0P25) EMSY $(" ,2I%K:(" .,' #>0$1F0$,' µ0 $5 %7Iµ'#5 $5) 

>%Dµ,$125). E EMSY :,1F0' %A-( #$52 0:'?'A%ID#5 $(" DNA .,' %"Iµ1F0' 

µ=#D $5) !Z; $5 µ0$,<%,B'.G ?%,#$5%'A$5$, $(" µ0$,<%,B'.(7 :,%&<(2$, 

BRCA2 (Breast  Cancer 2). !2K #$, I5-,#$'.& 5 0:'.%&$0', !Z;  8%=I5.0 

µA2( #$52  EMSY, #$( Arabidopsis thaliana =>("2 8%0I01 9 <(21?', :(" 

.D?'.(:('(72 :%D$0P20) :(" B=%("2 $52 0:'.%&$0', ENT. 6$, B"$&, (' ENT 

0:'.%&$0'0) #"2(?07(2$,' #>0?A2 :&2$, ,:A $52 0:'.%&$0', AGENET 5 (:(1, 

#>0$1F0$,' 0:1#5) µ0 $') (µ('(:(-'.=) $%(:(:('G#0') $5) ?(µG) $5) 

>%Dµ,$125). 6.(:A) ,"$G) $5) 0%<,#1,) G$,2 5 ?'0%0725#5 $(" %A-(" $D2 

:%D$042K2 :(" :0%'=>("2 $52 0:'.%&$0', ENT, ECP2 .,' ECP7 #$52 ,7@5#5 

$5) %1F,) $(" Arabidopsis thaliana #0 .,$,:A25#5 ,-,$A$5$,). 

Q%5#'µ(:('GI5.,2 µ5 -0'$("%<'.& µ0$,--&<µ,$, $D2 <(2'?1D2 ECP2 (ecp2-1, 

ecp2-2) .,' ECP7 (ecp7-1) .,IK) .,' $, ?':-& µ0$,--&<µ,$, ecp2-1;ecp7-1 

6&" ecp2-2;ecp7-1 #0 ?'&B(%0) #"<.02$%K#0') NaCl. L0$%GI5.0 5 ,7@5#5 $5) 

%1F,) $D2 ecp µ0$,--,<µ&$D2 #0 #>=#5 µ0 $(2 &<%'( $7:(. C:("#1, 

,-,$A$5$,), $, ,:-& µ0$,--&<µ,$, 0µB,21F("2 0-,B%'& µ01D#5 #$52 ,7@5#5 

$5) %1F,) #0 #>=#5 µ0 $(2 &<%'( $7:(. C2$1I0$, $, ?':-& µ0$,--&<µ,$, 

0µB,21F("2 µ0<,-7$0%5 ,7@5#5 $5) %1F,) #0 #>=#5 µ0 $(2 &<%'( $7:(. 60 

"N5-=) #"<.02$%K#0') NaCl $, ?':-& µ0$,--&<µ,$, 0µB,21F("2 ,"@5µ=25 

0",'#I5#1,, 02K $, ,:-& µ0$,--&<µ,$, ?01>2("2 µ'.%G ,2I0.$'.A$5$, #0 

#>=#5 µ0 $(2 &<%'( $7:(. ;, ,:($0-=#µ,$, ,"$& ?01>2("2 A$' (' :%D$0P20) 

ECP2 .,' ECP7 ?%("2 µ,F1 D) I0$'.(1 %"Iµ'#$=) $5) ,7@5#5) $5) %1F,) #0 

.,$,:A25#5 ,-,$A$5$,).

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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THE EFFECT OF TRANSCRIPTIONAL ADAPTORS ECP2 AND ECP7 

(ENT CONTAINING PROTEINS) IN ROOT GROWTH OF 

ARABIDOPSIS THALIANA UNDER SALT STRESS

Symeonidou Anthi, Kaldis Athanasios, Vlachonasios Konstantinos

Department of Botany, School of Biology, Faculty of Science, Aristotle University of 
Thessaloniki, 54124, Thessaloniki

The ENT (EMSY N-Terminal) domain was found first in the amino terminus of 

the human protein EMSY and is related to chromatin regulation. EMSY plays a 

role in DNA repair and regulates through ENT domain the activity of 

transcription factor BRCA2 (Breast Cancer 2). While in mammals, the ENT 

domain was found only  in the EMSY, in Arabidopsis thaliana have been found 

that 9 genes encode proteins that bear ENT domain. In plants, the ENT domains 

almost always are accompanied by AGENET domain which is also related to 

the covalent modifications of chromatin structure. The purpose of this study was 

to investigate the role of proteins containing the ENT domain, ECP2 and ECP7 

in root growth of Arabidopsis thaliana under salt stress. We used single loss-of-

function mutants of ECP2 (ecp2-1, ecp2-2) and ECP7 (ecp7-1) genes and the 

double mutants ecp2-1;ecp7-1 and ecp2-2;ecp7-1 at various concentrations of 

NaCl. The root growth of ecp mutants was measured in comparison to wild type 

plants. In the absence of salinity, the single mutants displayed a slightly reduced 

root growth compared with wild type plants. In contrast, the double mutants 

showed increased root  growth than the wild type. At high concentrations of 

salinity double mutants were hypersensitivity, while the single mutants 

displayed a moderate resistance in comparison to wild type. These results 

indicate that ECP2 and ECP7 proteins act  together as positive regulators of root 

growth under salt stress.
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:/BKBHLGA @:D !@4F:GA <LH MBHDEDLH EJB 

J/!FBC!DF!EBCDHLH G<: !H<BK: RHAGOLETIS CERASI @:D 
CERATITIS CAPITATA

=<9)% L%µ-%*.-.59.31, JD*.= E%-%/8-.39.=2 *%) B<()% B.µ6(.-.59.31 
1?&.#9"'/;µ", >21.:., <µ;µ& =",3,%(&), <,µ*&) R#.#/"6;) 6&" =",/#+.,3,%(&), 

?&.#9"'/1µ"89,3"), >2;.& 15701. 2?&.#9"'/;µ", @#''&3(&), A$%&'/;$", A./,µ,3,%(&) 
6&" A4&$µ,'µ*.1) IJ,3,%(&), <µ;µ& R#J9,.(&) H-/"6;) ?&$&%J%;) 6&" >%$,/"6,B  

?#$"5733,./,),=83,)

 E ('.(<=20', $D2 :%D$042K2 :(" :,%("#'&F("2 I0'(-0@,%$Kµ025 020%<A$5$,  
":0%(@0'?&#5), ,2,B=%(2$,' D) ":0%(@0'%0?(@120) (Prx) .,' =>("2 

:%(#?'(%'#$01 #0 :(--(7) :%(.,%"D$'.(7) .,' 0".,%"D$'.(7) (%<,2'#µ(7). 

O' Prx :%D$0P20) :,%=>("2 :%(#$,#1, =2,2$' #$') (@0'?D$'.=) 8-&80) :(" 
:%(.,-(72 (' ?%,#$'.=) 0-07I0%0) %1F0)  (ROS) :(" ,:0-0"I0%K2(2$,' #$, 

.7$$,%, .,$& $(2  µ0$,8(-'#µA.  60 ,"$G $5 µ0-=$5 :%(#?'(%1#$5.,2 $, 
(%IA-(<, <(21?', $5)  ":0%(@0'%0?(@125) 2540  .,' $5) ":0%(@0'?&#5) $5) 

I0'(%0?(@'25) $5) *%(#AB'-,), #$, =2$(µ, Ceratitis capitata (Ccprx2540 .,' 

Cctrx) .,' Rhagoletis cerasi (Rcprx2540 .,' Rctrx). O Ccprx2540 cDNA 
.-K2() .D?'.(:('01 221 ,µ'2(@=, .,' =>0' =2, .,$&-(':( ."#$0P25) :(" 012,' 

>,%,.$5%'#$'.A $5) ('.(<=20',) $D2 ":0%(@0'%0?(@'2K2, 02K ( Cctrx cDNA 
.-K2() .D?'.(:('01 195 ,µ'2(@=,. /,' $, ?7( :0:$1?', :,%("#'&F("2 "N5-G 

(µ(-(<1, µ0 $, (%IA-(<, $(") $5)  Drosophila melanogaster. C2&-"#5 $5) 

=.B%,#5) $(" <(2'?1(" Ccprx2540 µ0 5µ':(#($'.G PCR #0 ?'&B(%, 
,2,:$"@',.& #$&?', $(" 02$Aµ(" Ceratitis capitata, A:D) $, =µ8%",, 

:%(27µB0), -0".=) 27µB0), .,B= 27µB0) .,' 02G-'., &$(µ,, =?0'@0 1#5 
:(#A$5$, µ0$,<%&BD2  #0 A-, $, #$&?',. C2$1#$('>5 ,2&-"#5 $5) =.B%,#5) 

$(" (%IA-(<(" <(2'?1(" Rcprx2540 #$(  Rhagoletis cerasi, #0 :%(27µB0), 

?',:,"#'.=) 27µB0), µ0$,?',:,"#'.=) 27µB0)  .,' 02G-'., &$(µ, =?0'@0 0:1#5) 
$52 '#(?72,µ5 :,%("#1, $D2 µ0$,<%&BD2  $(" <(2'?1(" #0 A-, $, #$&?',. ;, 

cDNA µA%', $D2  <(2'?1D2 Ccprx2540 .,' Cctrx ":(.-D2(:('GI5.,2 #$(2 
B(%=, =.B%,#5) pRSET .,' (' ,2,#"2?",#µ=20) :%D$0120) I, 

":0%0.B%,#$(72  #$( 8,.$5%',.A #$=-0>() BL21$5) Escherichia coli. 

C:K$0%() #.(:A) $5) µ0-=$5) 012,' 2, 0@0$,#$01 ( :%(#$,$0"$'.A) %A-() $D2 
:%D$042K2 ,"$K2 .,$& $(" (@0'?D$'.(7 #$%0).
To 9$8%$&µµ& &-/8 +$1µ&/,D,/;216# &98 /,. A"D"68 M,%&$"&'µ8 O,.D-3(J. T$#-.&) 
/,- ?&.#9"'/1µ(,- >21.:. ( 70/4/5706 '/1. O.O)

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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ISOLATION AND EXPRESSION OF TWO PEROXIREDOXIN GENES 

IN THE INSECTS CERATITIS CAPITATA AND RAGOLETIS CERASI 

Valia Tampakopoulou1, Nikos Papadopoulos2 and Katia Komitopoulou1 
1University of Athens, Faculty of Biology, Department of Genetics and Biotechnology, 
Panepistimiopolis, Athens 15701. 2 University of Thessaly, Laboratory of Entomology 

and Applied Zoology Department of Agriculture, Crop Production and Rural 
Environment, Volos

The family of proteins, exhibiting thiol-dependent peroxidase activity, referred 

to as peroxiredoxins (Prx), has been identified in a variety  of prokaryotic and 

eukaryotic species. Prx proteins perform a vital physiological role in protection 

against oxidative damage by  intracellularly  generated reactive oxygen species 

(ROS) during metabolism.  Purified recombinant proteins were shown to reduce 

H2O2 in the presence of dithiothreitol (DTT) as a thiol donor. In this work, two 

peroxiredoxin genes were identified in Ceratitis capitata (Ccprx2540, Cctrx) 

and Rhagoletis cerasi (Rcprx2540, Rctrx), two world-wide pests of 

commercially important fruits. Ccprx2540 cDNA clone contains an open 

reading frame encoding 221 amino acid residues and possesses one cysteine 

residue that is characteristic of the 1-Cys subgroup of the peroxiredoxin family, 

while Cctrx cDNA contains an open reading frame encoding 195 amino acid 

residues. Both peptides present high similarity to their counterparts of 

Drosophila melanogaster. Semiquantitative PCR analysis of the Ccprx2540 

expression in various developmental stages of Ceratitis capitata such as 

embryos, larvae, white pupae, brown pupae and adults, revealed its presence in 

all stages. Similar analysis of the Rcprx2540 ortholog in Rhagoletis cerasi 

feeding larvae, overwintering pupae in diapause, post-diapausing pupae and 

adult flies showed constitutive expression of the enzyme. The Ccprx2540 and 

Cctrx cDNAs were subcloned in the expression vector pRSET and the 

recombinant proteins will be over-expressed in the bacterial strain BL21 of 

Escherichia coli. Our purpose is to examine the protective role of these proteins 

against oxidative stress.

This project was supported by the Special Account for Research Grants of the 
University of Athens (70/4/5706 to O.O) 
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/FL<!LKD@A :H:IJGA <LH <KAK:<LH <BJ !M@!4:IBJ 

KJBG

L%#%A9)< B1, B.3A*.5*6= ;1, ;&%$&'A(8-.39.= ;B1, P.3$<= B1, E%-%/.-.59.3 
A1, F%#$%#D(6=  G N2, LA<$*%#6= CM1

1A$#-.1/"6; F,.7D& ?$J/#Jµ"6;), VD$-µ& L&/$,5",3,%"6:. A$#-.:. /1) >6&D1µ(&) 
>21.:., CJ$7.,- A4*'",- 4. 11527 >2;.&

2<,µ*&) =",3,%(&) O-//7$,- 6&" =",4-'"6;), <µ;µ& =",3,%(&), AO?>, 15701, >2;.&

E :%D$0Dµ'.G >%5#'µ(:('01$,' 0"%=D) <', $5 ?'0%0725#5 $(" :%D$042'.(7 

:0%'0>(µ=2(" $(" 0<.0B&-(". L0 $52 0B,%µ(<G ,"$G) $5) ,2&-"#5) =>("2 

?'0%0"25I01 0.$0$,µ=2, $( :%D$0Dµ'.A :0%'0>Aµ02( .,' #>0$'.=) -0'$("%<10) 

$(" 0<.0B&-(" #0 ?'&B(%, :0'%,µ,$'.& µ(2$=-,. 6$52 :,%(7#, 0%<,#1, µ0 

µ0IA?(") :%D$0Dµ'.G) ,2,-7I5.0 0') 8&I() 0<.=B,-() B"#'(-(<'.(7 µ"A). 

!2G-'.(' µ70) 12 08?(µ&?D2  I,2,$KI5.,2 .,' ( 0<.=B,-() >D%1#$5.0 

,2,$(µ'.& .,' ,:(µ(2KI5.,2 $, $µGµ,$,: (#B%5$'.A) -(8A), µ0#0<.=B,-(), 

B-('A), '::A.,µ:() .,' :%(µG.5) µ"0-A). E ,2&-"#5 $D2  :%D$042K2 =<'20 µ0 

5-0.$%(BA%5#5 ?7( ?',#$&#0D2. E :%K$5 ?'&#$,#5 =<'20 #0 $,'210) 

'#(5-0.$%'.(7 #5µ01(" 3-10 .,' 4-7 .,' 5 ?07$0%5 ?'&#$,#5 #0 :G.$Dµ, 

,.%"-,µ1?5) 12% $( (:(1( 8&B$5.0 µ0 /",2(7 $5) /("µ,#125). O' 0'.A20) 

$D2 :5.$Dµ&$D2 ,2& :0%'(>G 0<.0B&-(" 0:0@0%<&#$5.,2 µ0 >%G#5 $(" 

-(<'#µ'.(7 PD Quest. S-0) (' .5-1?0) ,:(.A:5.,2 ,:A $, :G.$Dµ,$, µ0 $5 

>%G#5 0'?'.(7 µ5>,2'.(7 %(µ:A$ .,' 0:D&#$5.,2 µ0 $%"N125. ;, :,%,<Aµ02, 

:0:$1?', ,2,-7I5.,2  µ0 MALDI-TOF/MS .,' 5 $,"$(:(15#5 $D2 :%D$042K2 

=<'20 µ0 $5 >%G#5 $(" :%(<%&µµ,$() Mascot. O' $,"$(:('5µ=20) :%D$0P20) 

$(:(I0$GI5.,2 #0 =2,2  ,2,$(µ'.A >&%$5 0<.0B&-(" µ"A), µ0 $0-'.A #$A>() $5 

?5µ'("%<1, µ',) 8&#5) ?0?(µ=2D2 A:(" I, .,$,>D%5I(72 A-0) (' :%D$0P20) 

:(" :%(=."N,2 ,:A $52 $,"$(:(15#5 #0 #>=#5 µ0 $52 ,2,$(µ1, $(".

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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PROTEOMIC ANALYSIS OF REGIONS OF MOUSE BRAIN

Taraslia V,1 Kouskoukis A,1 Anagnostopoulos AB,1 Vougas K,1 Papadopoulou A,1 

Margaritis LH,2 Tsangaris GT1

1Biomedical Research Foundation, Academy of Athens, 4 Soranou Ephessiou, 115 27 
Athens

2Department of Cell Biology and Biophysics, Faculty of Biology, University of Athens, 
Athens 15701, Greece

Proteomic analysis has been used widely  for the identification of protein 

expression in the brain. By applying this analysis, the protein content and  the 

brain functions have been studied extensively in several models. In the present 

study normal mouse brain was analyzed using proteomic methods. Adult mice, 

12 weeks old, were sacrificed and the brain parts were separated anatomically to 

the following regions: cortex, olfactory bulb, hippocampus, midbrain and 

medulla. Protein analysis of these regions was conducted by two dimensional 

gel electrophoresis. For the first dimension IPG strips of pI 3-10 and 4-7 were 

used and the second dimension was performed in 12%acrylamide gel, followed 

by Coomasie Blue stain. PD Quest software was used to analyze the gel images 

per region. All the spots were excised from the gels using a specific robot and 

incubated with trypsin. The peptides were processed with MALDI TOF/MS and 

the protein identification was carried out using the Mascot software. The 

identified proteins will be placed into a map  of brain anatomy of mouse in order 

to create a database of the mouse brain proteome related to the brain anatomy.
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GJGN!<DGA KD<BNBHEFD:@LH K!<:II:C!LH K! <A HBGB 

ALZHEIMER

F. L0#H0&D/.31, B. E%-%/6µ6(#D.31, J. >%7D&61, C. N%(H6$0'#$D.32, R. F%µ.5#6=1 
*%) ;. RD1%1

1<µ;µ& =",+1µ#(&) 6&" =",/#+.,3,%(&), 6&" 2<µ;µ& L&/$"6;)
?&.#9"'/;µ", @#''&3(&),  41221 M7$"'&

;, µ'$(>A2?%', 012,' ,:,%,1$5$, #$52 :,%,<D<G 02=%<0',). L0$,--&@0') 

#$( DNA $(") (?5<(72 #0 :('.1-0) :,I(-(<'.=) .,$,#$&#0'). 65µ,2$'.A$0%0) 

012,' (' µ0$,--&@0') #$,  <(21?', $D2 tRNA, .,IK) µ:(%(72  2, 0:5%0&#("2 
#"2(-'.& $52 :%D$042(#72I0#5 $(" µ'$(>(2?%1(". S%<,2, $, (:(1, 0@,%$K2$,' 

#0 µ0<&-( 8,IµA ,:A $52 (@0'?D$'.G BD#B(%"-1D#5, A:D) $( 20"%'.A 
#7#$5µ,, 012,' :(-7 0",1#I5$, #0 µ0$,--&@0') $(" mtDNA. !:':-=(2, $, 

µ'$(>A2?%', %"Iµ1F("2  $52  ,:A:$D#5 (:%(<%,µµ,$'#µ=2() ."$$,%'.A) 

I&2,$()) µ=#D $(" µ0$,:$D$'.(7 :A%(" µ'$(>(2?%',.G) ?',:0%,$A$5$,). 
C#I=20'0) :(" =>("2 #"2?0I01 µ0 µ'$(>(2?%',.=) µ0$,--&@0') 012,' µ0$,@7 

&--D2 20"%(0.B"-'#$'.=) ,#I=20'0) A:D) Parkinson .,' Alzheimer.
 6$52 :,%(7#, 0%<,#1, ,2,-7I5.,2 $, <(21?', :(" .D?'.(:('(72  <',  

tRNAs #0 50 ?01<µ,$, ,#I02K2 µ0 Alzheimer .,' 50 ?01<µ,$, "<'K2 ,$AµD2. 

+%=I5.,2 26 µ0$,--&@0') #0 32 ,:A $(") ,#I0201): 11 ,:A ,"$=) 8%=I5.,2 #0 
<(21?', tRNA 02K (' ":A-(':0) 15 02$(:1#$5.,2  #0 :,%,.01µ020) :0%'(>=). 

9'( #"<.0.%'µ=2,: 4/50 0µB&2'#,2 $5 µ0$&--,@5 T12190C #$( tRNAHis (8%), 
3/50 0µB&2'#,2 $5 µ0$&--,@5 A12308G #$( tRNALeu (6%, OR=0.35), 2/50 

0µB&2'#,2 $') µ0$,--&@0') A15924G (OR=1.34), G15928A (OR=0.5) .,' 

C15946T #$( tRNAThr (4%), 3/50 0µB&2'#,2 $5 µ0$&--,@5 G8251A #$( 
<(21?'( COII (6%, OR=2.86), 10/50 0µB&2'#,2 $5 µ0$&--,@5 A10398G #$( 

<(21?'( ND3 (20%), 3/50 0µB&2'#,2 $5 µ0$&--,@5 ins568-572 (3C) #$( D-loop 
(6%, OR=1.74), 02K 5/50 0µB&2'#,2 $5 µ0$&--,@5 G8292A (10%, OR=7.15) 

.,' 2/50 0µB&2'#,2 $5 µ0$&--,@5 A15954C (4%) #0 µ5 .D?'.=) :0%'(>=).

C:A $( #72(-( $D2 µ0$,--&@0D2, 5 =>("2 ,2,B0%I01 #0 ,#I0201) µ0 

Alzheimer, 5 ,2'>207I5.,2 <', 15 B(%&, 02K 7 8%=I5.,2  .,' #0 "<'G &$(µ, #0 

µ'.%A$0%( :(#(#$A. /,2=2,) ,:A $(") ,#I0201) ?02 µ:(%01 2, .,$,$,>I01 #0 

.&:('( ,:-A$":(, D#$A#( (' µ0$,--&@0') B,120$,' 2, :,1F("2 %A-( #$52  

:%(?'&I0#5 <', Alzheimer -A<D $(" #5µ,2$'.(7 %A-(" $D2 µ'$(>(2?%1D2  #$52 

?',?'.,#1, $5) ,:A:$D#5).

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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MITOCHONDRIAL MUTATIONS ASSOCIATION WITH 

ALZHEIMER’S DISEASE

M. Terzenidou1, K. Papadimitriou1, N. Sachini1, G. Xatzigeorgiou2, Z. Mamouris1 
and A. Zifa1

1Department of Biochemistry and Biotechnology and 2 Department of 
MedicineUniversity of Thessaly, 41221 Larissa

The mitochondrion is essential for energy production. Mutations in its 

DNA result in various pathological conditions. Among the mutations of 

mtDNA, those in tRNA genes play a more important role, since they can affect 

the protein synthesis of mitochondria as a whole. Organs that depend greatly on 

oxidative phosphorylation, such as the nervous system, are very  susceptible to 

mutations of mtDNA. In addition, mitochondria act as control centers that 

regulate apoptosis (programmed cell death) through the mitochondrial 

permeability  transition pore (mtPTP). Diseases which are associated with 

mitochondrial mutations are, among others, neurodegenerative diseases such as 

Parkinson and Alzheimer's Disease. 

In the present study 50 samples of patients with Alzheimer's Disease 

(case) and 50 samples of healthy  individuals (control) were analyzed. We found 

26 mutations in 32 of the patients: 11 of those were found in tRNA genes while 

the remaining 15 were found in nearby areas. More specific: 4/50 had the 

mutation T12190C in tRNAHis (8%), 3/50 had the mutation A12308G in 

tRNALeu (6%, OR=0.35), 2/50 had the mutations A15924G (OR=1.34), 

G15928A (OR=0.5) and C15946T in tRNAThr (4%), 3/50 had the mutation 

G8251A in COII gene (6%, OR=2.86), 10/50 had the mutation A10398G in 

ND3 gene (20%), 3/50 had the mutation ins568-572 (3C) in  D-loop  (6%, 

OR=1.74), while 5/50 had the mutation G8292A (10%, OR=7.15 ) and 2/50 had 

the mutation A15954C (4%) in non-coding regions. 

Of the total of mutations, 5 have been mentioned in Alzheimer patients, 

5 were detected for the first time, while 7 were also found in controls at a lower 

rate. None of the patients can be classified in haplotypes. However, 

mitochondrial mutations appear to play  a role in predisposition to Alzheimer's 

Disease because of the very important role of mitochondria in the process of 

apoptosis.
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DH: !K>BIDB /BJ @LED@B/BD!D <A H!JFB/I:G<DHA !/:M!D 
:H<DMBHB-!DED@!G :H<DGLKD@!G :/B@FDG!DG G! BALB/C 

KJ!G

L)-()#+-B.3#-2(6 ;1, E.)µ0&D/6= ,1, ]:69<&(6= E 2, >)µ8-.39.= B2 & N9D79)% B1

1A$%&'/;$", F,$"&6;) >.,',5",3,%(&), <µ;µ& F,$"&6;) =",3,%(&) & R#.#/"6;), 
E1µ,6$(/#", ?&.#9"'/;µ", @$761), 68100 >3#0&.D$,B9,31

2A$%&'/;$", ?#"$&µ&/"6;) S#"$,-$%"6;) & S#"$,-$%"6;) T$#-.&), <µ;µ& L&/$"6;), 
E1µ,6$(/#", ?&.#9"'/;µ", @$761), 68100 >3#0&.D$,B9,31

;, DNA 0µ8A-', :(" #$(>07("2 .,%.'2'.& ,2$'<A2, µ:(%(72 2, 

>%5#'µ(:('5I(72 <', $52 0:,<D<G ,:($0-0#µ,$'.K2 ,2$'<(2(-0'?'.K2 

,2(#(-(<'.K2 ,:(.%1#0D2 <', ,2$'.,%.'2'.G :%(#$,#1,. E 20"%(:-,#$125 
(NPTN) 012,' =2, 2=( .,%.'2'.A ,2$'<A2( :(" $,"$(:('GI5.0 :%D$0(µ'.& ,:A 

(<.(:%D$0120) 0:'-0<µ=20) µ0 8&#5 $5 #"<<=20', µ0 µ', ,2,#"2?",#µ=25 
µ0$,8-5$G ,-"#1?, ,2$'#Kµ,$(). !.B%&F0$,' #0 "N5-& 0:1:0?, #$52 

:-0'(2A$5$, $D2 µ0$,#$,$'.K2 .,%.'2Dµ&$D2 $(" µ,#$(7 .,' ,2G.0' #$52 

":0%('.(<=20', $D2 ,2(#(#B,'%'2K2 $D2 µ(%1D2 :%(#.A--5#5)
E NPTN 0:'-=>I5.0 <', $( #>0?',#µA .,' ,2&:$"@5 0µ8(-1D2 :(" #$(>07("2 

$( ,?02(.,%.12Dµ,. C2'>207I5.0 #0 ?7( ."$$,%'.=) #0'%=) 
,?02o.,%.'2Kµ,$() :(2$'.(7 .,' $( cDNA $5) .-D2(:('GI5.0 #0 B(%=, 

=.B%,#5) (pEGFP/C1) A:(" #"20.B%&F0$,' µ0 $( GFP ":A $( =-0<>( $(" 

":(.'25$G CMV. 
E =.B%,#5 $(" NPTN ,2'>207I5.0 #0 µ0$,#>5µ,$'#µ=20) .,%.'2'.=) 

."$$,%'.=) #0'%=) µ0 $(2  B(%=, mNPTN-pEGFP/C1 #0 ,2$1I0#5 µ0 µ5 
µ0$,#>5µ,$'#µ=20) #0'%=) G ."$$,%'.=) #0'%=) µ0$,#>5µ,$'#µ=20) µA2( µ0 $(2 

B(%=, pEGFP. ;( 0µ8A-'( mNPTN-pEGFP/C1 >(%5<GI5.0 02?(µ"'.& #0 

BALB/c µ70) .,' 48 K%0) ,%<A$0%, 5 =.B%,#5 $(" mNPTN $,"$(:('GI5.0 in 
vivo µ0 RT-PCR. !:':%A#I0$,, µ70) ,2(#(:('GI5.,2 µ0 $( #"<.0.%'µ=2( 

DNA 0µ8A-'( >(%5<K2$,) $(2 ,2,#"2?",#µ=2( B(%=, #0 ?7( ?A#0'). O' 
,2(#(:('5µ=2(' µ70) I"#'&#$5.,2 .,' #"--=>I5.0 (%A), A:(" ,2'>207I5.,2 

,2$'#Kµ,$, ,2$'<(2(-0'?'.& <', $52 20"%(:-,#$125.

C"$G $5 #$'<µG :%,<µ,$(:('(72$,' µ0-=$0) <', 2, 0-0<>I01 5 :%(-5:$'.G 

?%&#5 $(" 0µ8(-1(" #0 #"2<(2'.A :0'%,µ,$'.A µ(2$=-( .,%.12(" $(" µ,#$(7. 

6$A>() 012,' 5 0:'-0.$'.G .,$,#$%(BG .,%.'2'.K2 ."$$&%D2 :(" 0.B%&F("2 $5 

20"%(:-,#$125 µ0$& ,:A ?'=<0%#5 $D2 .,$&--5-D2  ,2$'<(2(-0'?'.K2 

,2(#(-(<'.K2 ,:(.%1#0D2.

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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A DNA VACCINE VECTOR ENCODING NEUROPLASTIN RAISES 

ANTIGEN-SPECIFIC ANTIBODY RESPONSES IN BALB/C MICE

Tiptiri-Kourpeti ;1, Poimenidis E1, Ypsilantis P2, Simopoulos C2 &  Chlichlia K1 
1Laboratory of Molecular Immunology, Department of Molecular Biology & Genetics, 

Democritus University of Thrace, 68100 Alexandroupolis
2Laboratory of Experimental Surgery & Surgical Research, School of Medicine, 

Democritus University of Thrace, 68100 Alexandroupolis

DNA vaccination targeting tumor antigens represents an attractive technology to 

induce strong antigen-specific immune responses as well as protective efficacy 

against a variety of tumors. Neuroplastin (NPTN) was identified as a novel 
candidate tumor antigen using proteomic identification of affinity selected 

tumor proteins with a recombinant variable heavy chain antibody. NPTN is a 
glycoprotein belonging to the immunoglobulin superfamily of cell adhesion 

molecules and was found to be highly expressed in the majority of metastatic 

breast carcinomas. 
We selected this tumor antigen to design vaccine constructs targeting mammary 

adenocarcinoma. We identified murine NPTN gene in two murine 
adenocarcinoma cell lines and the complete cDNA sequence was cloned 

directly  in a mammalian expression vector (pEGFP/C1) in fusion with GFP 

under control of the CMV promoter. Expression of NPTN was detected in 
several cell lines transfected with the mNPTN-pEGFP/C1 construct while no 

expression was detected in non transfected cells and cells transfected with the 
empty vector. The DNA vaccine construct mNPTN-pEGFP/C1 was 

administered in BALB/c mice and RT-PCR analysis confirmed in vivo mNPTN 

expression 48 hours following an intramuscular injection. In addition, BALB/c 
mice were immunized with the respective DNA vaccine construct for two 

subsequent times. Serum was obtained and examined for the presence of 
antigen-specific antibodies. Strong neuroplastin-specific antibodies were 

detected in serum from immunized mice. Thus, antigen-specific antibody 

responses were identified. 
A syngeneic experimental breast cancer model was developed in order to e the 

protective efficacy  of the NPTN vaccine construct in mice. ;he protective effect 

of the neuroplastin-expressing vector is currently under investigation. We aim to 

direct NPTN-specific anti-tumor immune responses in order to inhibit in vivo 

mammary adenocarcinoma cell growth.
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:H:IJGA KD@FBEBFJ4BFD@LH DNA E!D@<LH <LH 

:J<BGLK:<LH G<BH !IIAHD@B /IARJGKB

   L.596= P%AD90).=, @%O+ P%#O<#%, J(D&% T9$%-F%#D%, U.5A*%= B'&A(%&(D&.=, 

B.3O<(A6 ;&%A(%AD%
<,µ*&) R#.#/"6;), >.79/-01) 6&" F,$"&6;) =",3,%(&), <µ;µ& =",3,%(&), >?@

O' µ'.%(?(%"B(%'.(1 ?01.$0) (STRs) 012,' "N5-& 0:,2,-,µ8,2Aµ020)  

:0%'(>=) $(" DNA µ0 µ($18( 0:,2,-GN0D2 2-6 F07<5 8&#0D2, (' (:(1(' 

>,%,.$5%1F(2$,' ,:A µ0<&-( 8,IµA :(-"µ(%B'#µ(7. Q%5#'µ(:('(72$,' 

0"%7$,$, #0 :-5I"#µ',.=) µ0-=$0) .,' #0 µ0-=$0) ,2&-"#5) #72?0#5) <', 

:(--=) ,#I=20'0), .,IK) 0:1#5) .,' #$5 ?'0%0725#5 ',$%(?'.,#$'.K2 

":(I=#0D2. 6$52 :,%(7#, µ0-=$5 ,2,-7I5.,2 180 µ5 #"<<02'.&  &$(µ, $(" 

0--52'.(7 :-5I"#µ(7 (µ0 .,$,<D<G <', $%0') <02'=) $("-&>'#$(2 ,:A $52 1?', 

:0%'(>G) <', 8 µ'.%(?(%"B(%'.(7) ?01.$0) $D2  ,"$(#Dµ&$D2,  $(") ?01.$0): 

FGA, D7S820, D10S1248, D14S1434, D16S539, D18S51, D21S11, .,' 

D22S1045. E $,"$(:(15#5 $D2 ,--5-(µA%BD2 $D2 ?0'.$K2 =<'20 µ0 $5 µ=I(?( 

$5) ,-"#'?D$G) ,2$1?%,#5) $5) :(-"µ0%&#5) .,' 5-0.$%(BA%5#5 #0 :5.$G 

:(-",.%"-,µ1?5) µ0 >%K#5 2'$%'.(7 ,%<7%(". 3', $52 0:0@0%<,#1, $D2 

,:($0-0#µ&$D2 >%5#'µ(:('GI5.,2 .,$&--5-, #$,$'#$'.& :,.=$,. O ,%'IµA) 

$D2 ,--5-(µA%BD2 :(" ,2'>207$5.,2 ,2& <020$'.A ?01.$5 ."µ,120$,' ,:A 0:$& 

(7) =D) ?=.,-:=2$0 (15). O :-5I"#µA) 8%1#.0$,' #0 '#(%%(:1, Hardy-Weinberg 

<', A-(") $(") <020$'.(7) ?01.$0) :(" µ0-0$GI5.,2. O :,%,$5%(7µ02() 

8,IµA) 0$0%(F"<D$1,) ."µ,120$,' ,:A 0,698 =D) 0,887 µ0 µ=#5 $'µG 0,813.  O' 

?7( :'( :(-"µ(%B'.(1 ?01.$0) 012,' (' FGA .,' D18S51. O' #">2A$5$0) $D2 

,--5-(µA%BD2 #"<.%1I5.,2 µ0 0.0120) &--D2 0"%D:,4.K2 :-5I"#µK2 .,' ?02 

?',:'#$KI5.0 #$,$'#$'.& #5µ,2$'.G ?',B(%&. O µ0<&-() 8,IµA) 

:(-"µ(%B'#µ(7 .,' (' N5-=) $'µ=) :(" :%(.7:$("2 <', $')  ',$%(?'.,#$'.=) 

:,%,µ=$%(") (:> ?',.%'$'.G '.,2A$5$,) .,I'#$(72 $(") :,%,:&2D <020$'.(7) 

?01.$0) .,$&--5-(") <', :-5I"#µ',.=) µ0-=$0) .,' ',$%(?'.,#$'.=) ,2,-7#0') 

#$(2 0--52'.A :-5I"#µA.

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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ANALYSIS OF AUTOSOMAL MICROSATELLITE LOCI IN THE 

GREEK POPULATION

        Toulis Vasileios, Davi Varvara, Ntina Olga-Maria, Rouskas Konstantinos, 

Kouvatsi Anastasia
Department of Genetics, Development and Molecular Biology, School of Biology, 

Aristotle University of Thessaloniki

Macrosatellites (STRs) are tandemly repeated regions of DNA, widespread 

throughout the genome, which have core repeats of 2-6 bp, and are highly 

polymorphic. They are important in several fields including population genetics, 

linkage analysis and human identity testing. In the present study 180 unrelated 

individuals of the Greek population (originated from the same geographical 

region for at least three generations) were analyzed for 8 microsatellite loci 

located in the autosomes. The loci are the: FGA, D7S820, D10S1248, 

D14S1434, D16S539, D18S51, D21S11, and D22S1045. The allele 

identification was done by PCR analysis followed by polyacrylamide gel 

electrophoresis and silver staining. The appropriate statistical packages were 

used for the analysis of the results. The number of alleles detected per locus 

range between seven (7) and fifteen (15). The population is found to be in 

Hardy-Weinberg equilibrium for all the tested loci. The observed degree of 

heterozygosity  ranges from 0.698 to 0.887, with an average value of 0.813.  

FGA .,' D18S51 are the most polymorphic loci. The calculated allele 

frequencies were compared with those from other European populations and no 

significant difference was found. The high degree of heterozygosity  and the 

high value of forensic parameters (eg power of discrimination) make these 

markers useful for population studies and forensic applications in the Greek 

population. 
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K!I!<A <AG GJG<:GAG G<F:MMDGK:<LH :/B NJ<: @:D BD !H 

EJH:K!D <BCD@!G !/D/<LG!DG <BJG G! JEFB>DBJG 

BFM:HDGKBJG

LA%#-%9+ P%A)9)*+1, B.&(%9+ F%(D&%1*%) >(21%&.= J(%I9)<&6=1

1 <,µ*&) =",3,%(&) I:J., <µ;µ& =",3,%(&), C+,3; @#/"6:. A9"'/1µ:., ?&.#9"'/;µ", 
?&/$:., 26500, ?7/$&

E :,%(7#, 0%<,#1, ,B(%& $5 µ0-=$5 $5) #7#$,#5) $D2 #$%,<<'#µ&$D2 ,:A 

>K%(") "<0'(2(µ'.G) $,BG) ,:(%%'µµ&$D2 (QW;C), .,IK) .,' $D2 :'I,2K2 

8'(-(<'.K2  0:':$K#0D2 µ',) $">,1,) G 0. :%(µ0-=$5) 02,:AI0#5)/?',%%(G) 

$(" #0 "?&$'2, ('.(#"#$Gµ,$,. O :('($'.A) .,' :(#($'.A) :%(#?'(%'#µA) $5) 

#7#$,#5) #$%,<<'#µ&$D2 :(" #"--=>$5.,2 ,:A $( QW;C $(" *. C'<',-01,) 

(Z. C>,P,)) =?0'@0 #5µ,2$'.& ,"@5µ=2, 0:1:0?, (%<,2'.K2 .,' ,2A%<,2D2 

%":(<A2D2  ("#'K2. 6"<.0.%'µ=2,, (' ,"@5µ=20) $'µ=) BOD5 .,' COD, 'A2$D2 

>-D%1(" .,' B,'2(-'.K2 ("#'K2, #0 #"2?",#µA µ0 $, ,"@5µ=2, 0:1:0?, 

8,%=D2 µ0$&--D2 .,I'#$(72 ,:,<(%0"$'.G $5 ?'&I0#5 $D2 #$%,<<'#µ&$D2  #$( 

:0%'8&--(2. !:':-=(2, ( =-0<>() $(@'.A$5$,) :(" :%,<µ,$(:('GI5.0 #$( 

,2A#$%,.( .,%.'2(0'?=) $D2  <-".K2 20%K2 Thamnocephalus platyurus (µ0 $5 

µ(%BG 8'($0#$ Thamnotoxkit FTM) =?0'@0 :(-7 $(@'.G ?%&#5 $(" ?01<µ,$() 

(>,µ5-=) $'µ=) LC50), #7µBD2, µ0 $') µ(2&?0) TU (TU=11,25).

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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ANALYSIS OF LEACHATE CONTENT AND ITS TOXICITY IN AQUATIC 

ENVIRONMENT WITH THE USE OF BIOTESTS

Tsarpali Basiliki1, Kontali Matina1 and Dailianis Stefanos1

1 Section of Animal Biology, Department of Biology, Faculty of Sciences, University of 
Patras, 26 500, Greece

Leachates are hardly  treated by-product generated in landfills and constitute an 

important environmental problem, since its disposal into watercourses could 

lead to deterioration of natural water bodies, pollution and environmental 

degradation. This study investigates the physicochemical parameters of landfill 

leachates as well as its potential toxic effects on aquatic organisms. Specifically, 

leachates are characterized by high organic load, since increased BOD5 and 

COD values was measured. Moreover, increased concentrations of chloride 

ions, phenolic compounds and heavy metals measured in samples collected 

from a landfill (Municipality  of Aigialeia, Achaia, Greece) widowed prohibitory 

the disposal of untreated leachates into water sources. The aforementioned 

hypothesis was further reinforced by the fact that toxicity  test performed with 

the use of organisms-bioindicators, such as Thamnocephalus platyurus 

(microbiotest Thamnotoxkit FTM), showed increased LC50 values (TU=11.25).
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!/DEF:GA <AG ID/DED@AG GJG<:GAG <BJ GD<AF!GDBJ G<B 

A/:F :HAID@LH :<BKLH @F:HDBJ (Argyrosomus regius)

<A0#$< ,. 1,*, B.3AD/.3 ,. 1,*, N%(H61Q(6= >. 2, ;&('&.-.59.3 ,. 1

 1<,µ*&) IJ,3,%(&), <µ;µ& =",3,%(&), C.@.A., >.?.@., 54 124 @#''&3,.(61
2 L.'/"/,B/, QD&/,6&33"#$%#":., AM.OA.@.A., 710 03 P$763#",

E -':'?'.G #7#$,#5 $D2 #'$5%0#1D2 ,:($0-01 $52 .7%', :5<G 02=%<0',) .,' 

8,#'.K2 -':,%K2 (@=D2  <', $( N&%'. ;( 20(0'#0%>Aµ02( 01?() #$52 !"%D:,4.G 

'>I"(.,--'=%<0',, ( .%,2'A), B,120$,' 2, =>0' µ=$%'0) ,:,'$G#0') -':'?'.G) 

#7#$,#5) $(" #'$5%0#1(" $(" #7µBD2, µ0 $(") Chatzifotis et al. (2010). 6$52 

:,%(7#, 0%<,#1, ?'0%0"2GI5.0 5 0:1?%,#5 $%'K2 '#(:%D$042'.K2 #'$5%0#1D2 

µ0 ?',B(%0$'.G :0%'0.$'.A$5$, #0 -1:() (13, 17 .,' 21%) <', 16 08?(µ&?0), 

#$52  5:,$'.G ?%,#$'.A$5$, $D2 02F7µD2, ,B"?%(<(2&#5 $(" µ,-'.(7 (@=() 

.,' -':&#5, #0 ,2G-'., &$(µ, µ0 ,%>'.A 8&%() #Kµ,$() 229,7±1,4 g. !:1#5), 

µ0 ,2(#(?(.'µ,#1, .,$& Western :%(#?'(%1#$5.0 5 0:1?%,#5 $D2 #'$5%0#1D2 

#$52  =.B%,#5 $D2 :%D$042K2 I0%µ'.(7 :-G<µ,$() (hsp70 .,' hsp90) .,' #$5 

BD#B(%"-1D#5 $D2 µ'$(<A2D2 :%D$042'.K2 .'2,#K2 (MAPKs) p38 MAPK, 

JNK .,' ERK (:'I,2(1 ?01.$0) 5:,$'.G) .,$,:A25#5)). C:A $, ,:($0-=#µ,$, 

:%(.7:$0' A$' 5 µ0<,-7$0%5 02F"µ'.G ?%,#$'.A$5$, $A#( $5) ,B"?%(<(2&#5) 

$(" µ,-'.(7 (@=() A#( .,' $5) -':&#5) 0µB,21F0$,' #$( #'$5%=#'( >,µ5-G) 

:0%'0.$'.A$5$,) #0 -1:(). S#(2 ,B(%& #$') :%D$0P20), 5 hsp70 0.B%&F0$,' 

:0%'##A$0%( #$, N&%', :(" $%=B(2$,2 µ0 $%(BG "N5-G) :0%'0.$'.A$5$,) #0 
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EFFECT OF DIFFERENT LIPID CONTENT DIETS ON THE LIVER 

OF MEAGRE (Argyrosomus regius) JUVENILES

1*Tserga E. ,1* Kousidou E., 2 Chatzifotis S., 1 Antonopoulou E.
1 Department of Zoology, School of Biology, faculty of Physics and Mathematics, 

Aristotle University of Thessaloniki
2 Institute of Aquaculture, Hellenic Centre for Marine Research of Crete, Heraklio

Dietary lipids are an important source of energy and essential fatty acids for the 

fish. The newly introduced European aquaculture species, meagre appears to 

have medium lipid requirements according to Chatzifotis et al. (2010). In the 

present study, the effect of three isonitrogenous diets containing 13, 17, 21% 

lipids for 16 weeks was investigated on the hepatic enzymatic activity of 

dehydrogenase of malic acid (MDH) and lipase, in juvenile meagres with a 

body weight of 229.7±1.4 g. Moreover, the effect of these diets on the 

expression of the heat shock proteins (hsp70 and hsp90) and on the 

phosphorylation of members of mitogen-activated protein (MAP) kinases 

(MAPK) such as p38 MAPK, JNK and ERK was determined using Western 

blotting in order to use them as hepatic stress indicators. The results indicated 

that the highest enzymatic activity of both MDH and lipase appears to the fish 

that were fed with the lowest lipid (13%) content in their diets. As far as 

proteins are concerned, hsp70 was expressed more in the fish group  with high 

lipid content in their diets, while hsp90 in those of medium lipid content. This is 

similar to the results found for the phosphorylated p38 MAPK which was 

induced in the medium lipid content. Concerning the expression of JNK and 

ERK proteins, a significant increase was found in both total JNK and total ERK 

in fish fed with diets of high lipid content. On the contrary, the phosporylation 

of both JNK and ERK were higher in the medium lipid content group. More 

investigation is needed in order to identify the role of the above proteins.

*have contributed equally to this work
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THE BRYOZOAN AND NEMERTEAN FAUNA OF THE AEGEAN SEA 

AND COMPARISON WITH THOSE OF THE NEIGHBOURING AREAS

Tsertou M.I., Christodoulou M. & A. Koukouras
Department of Zoology, School of Biology, A.U.TH., 541 24 Thessaloniki

A detailed review of the relative literature and the study of associated material 

deposited in the Zoological Museum of the Department of Zoology enabled the 

creation of a validated checklist of the Mediterranean and Black Sea bryozoans 
and nemerteans. Every species that has been recorded was registered in a 

database along with the relevant publication reporting it for the first time from 
these areas. The database is called “Greek Biodiversity” and is available in the 

internet address: http://greek-biodiversity.web.auth.gr. 

One hundred seventy two (172) bryozoan species are recorded from the 
Aegean Sea while in the Mediterranean and the Black Sea a total of 481 species 

is recorded. The highest species percentage is found in the Western Basin (78.6 
%). In the Central Mediterranean and the Adriatic Sea 50.7 % and 52.8 % 

respectively, of the known Mediterranean-Black Sea species is found. 

Additionally, in the Levantine Basin and the Black Sea 23.1 % and 3.7 %, 
respectively is found, while in the Aegean Sea 37.5 % of the known 

Mediterranean-Black Sea species is found. According to the considered data it 
seems that the number of bryozoans species decreases from the western towards 

the eastern Mediterranean Sea, while the high species number in the Western 

Mediterranean could be attributed to the direct communication of the basin with 
the Atlantic Ocean and the historically  more intensive research effort in this 

area. 
Concerning Nemertea, only  five (5) species are recorded from the Aegean 

Sea while from all the Mediterranean Sea a total of 227 species is recorded. The 

highest species percentage is found in the Western Mediterranean (69.2 %), 
while in the Central Mediterranean and the Adriatic Seas 13.7 % and 22.9 % 

respectively, of the known Mediterranean-Black Sea species is found. Finally, in 
the Levantine Basin and the Black Sea 0.4 % and 23.3 % respectively is found 

while in the Aegean 2.2 % of the known species is recorded. The low species 

number reported from Aegean Sea could be attributed both to insufficient 
sampling efforts and to the difficulty of the identification of these animals by 

non-specialist systematic zoologists. 
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ANALYSIS OF MOLECULAR CHAPERONES AND PROTEOLYTIC 

SYSTEMS EXPRESSION LEVELS IN HUMAN ERYTHROCYTES 

DURING AGEING OR INCREASED ORGANISMAL OXIDATIVE 

STRESS

Niki I. Tsilidou, Marianna H. Antonelou, Eleni N. Tsakiri, Issidora S. Papassideri & 
Ioannis P. Trougakos

Department of Cell Biology & Biophysics, Faculty of Biology, National & 
Kapodistrian University of Athens, Panepistimiopolis, Zografou, Athens 15784, Greece

Cells have evolved to obtain diverse repairing or detoxifying mechanisms to 

prevent biomolecules deterioration and cellular destabilization. These 

mechanisms constitute the proteostasis network. The main counterparts of this 

network are the various molecular chaperones, the ubiquitin-proteasome system 

and lysosome-autophagy. Apolipoprotein J/Clusterin (CLU) is an extracellular 

molecular chaperone that has been functionally involved in ageing and various 

age-related diseases including atherosclerosis, cancer and neurodegeneration. 

The proteasome is a non-lysosomal threonine protease being composed from 

the 20S catalytic and the 19S regulatory complexes. The 20S particle is capped 

in both sides by the 19S regulatory  complexes giving rise to 26S proteasome 

that performs the ATP/ubiquitin-dependent protein degradation of normal 

proteins. Moreover, proteasome degrades denatured, misfolded, abnormal, or 

otherwise damaged proteins. In the current study we analyzed CLU and 20S, 

19S proteasome expression levels in human erythrocytes derived from donors 

of various ages as well as from patients with renal failure. Our preliminary 

studies showed higher CLU expression levels in middle-aged donors and a 

continuous increased in 20S and 19S proteasome expression levels during 

ageing. Moreover, we found higher expression levels of proteasome in 

erythrocytes obtained from patients with chronic renal failure. Our current 

studies aim to reveal the molecular mechanisms involved in molecular 

chaperones and proteolytic systems regulation in mammalian erythrocytes.
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A POSSIBLE MECHANISM FOR POLYMERIZATION OF CYSTATIN 

C, A PROTEIN ASSOCIATED WITH ICELANDIC HEREDITARY 

CEREBRAL AMYLOID ANGIOPATHY, INVOLVES TWO 

AGGREGATION-PRONE PEPTIDES

Tsiolaki, P.L, Iconomidou, V.A. and Hamodrakas, S.J
Department of Cell Biology and Biophysics, Faculty of Biology, University of Athens, 

Athens 157 01

Amyloidogenic proteins like Human Cystatin C (HCC) have been shown to 

form dimers and oligomers by exchange of subdomains of the monomeric 

proteins.  Normally, the HCC monomer, a low molecular type 2 cystatin 

consists of 120 amino acid residues and functions as a potent inhibitor of 

cysteine proteases.  The so-called 3D-domain swapping process has also been 

suggested to play a role in the generation of amyloid fibrils observed within 

families originating from one geographical area in Iceland. This oligomerization 

of HCC is involved in the pathophysiology of an autosomal dominant form of 

amyloidosis, namely Icelandic hereditary cerebral amyloid angiopathy 

(IHCAA), in which an L68Q mutant is deposited as amyloid in brain arteries 

causing brain hemorrhage in early  adulthood.  Predictions on the sequence of 

cystatin C, utilizing AMYLPRED, an amyloidogenic determinant prediction 

algorithm developed in our lab, led us to synthesize and experimentally study 

two predicted such peptides.  We present here data from X-ray  fibre diffraction, 

Transmission Electron Microscopy (negative staining), ATR FT-IR 

spectroscopy  and polarizing microscopy, indicating that  the predicted 

amyloidogenic peptides form fibrils, fulfilling all three characteristic diagnostic 

criteria of amyloid fibrils. Utilizing PyMol, a molecular graphics program, a 

possible 3D-model is proposed to explain the mechanism of formation of 

amyloid fibrils by cystatin C, based on the crystallographically solved crystal 

structures of cystatin C and on the obtained experimental data.  This model may 

be the basis for future attempts to design drugs against IHCAA.
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":0%('.(<=20',) $D2 GRAS %"Iµ'#$'.K2 :%D$042K2, .,' ?%("2 D) ,%25$'.(1 

%"Iµ'#$=) #$( µ(2(:&$' #5µ,$(?A$5#5) $D2 GA. ;( Arabidopsis thaliana 

:0%'=>0' 5 DELLA <(21?',: RGA, GAI, RGA-Like 1 (RGL1), RGL2 .,' RGL3. 

C:("#1, GA (' DELLA :%D$0P20) .,$,#$=--("2 $') ,:(.%1#0') $(" B"$(7 #0 

GA. C2$'I=$D), :,%("#1, GA (' DELLA :%D$0P20) ,:('.(?(µ(72$,' µ=#D $(" 

26S :%D$0,#Kµ,$(). ;( <(21?'( GCN5 .D?'.(:('01 µ', ,.0$"-($%,2#B0%&#5 

$D2 '#$(2K2  .,' #"µµ0$=>0' #$5 µ0$,<%,B'.G %7Iµ'#5 $D2 <(2'?1D2 µ=#D $(" 

#"µ:-A.(" SAGA. 6$( Arabidopsis µ5- -0'$("%<'.& µ0$,--&<µ,$, gcn5 

0µB,21F("2 ,2,:$"@',.& :%(8-Gµ,$, A:D) 2,2'#µA, .,I"#$0%5µ=25 ,7@5#5 

%'F'.(7 #"#$Gµ,$(), µ0'Dµ=25 ."%',%>1, $5) .(%"BG), (?(2$D$& B7--,, .(2$& 

:=$,-, .,' #$Gµ(20) #$, &2I5, .,' ,"@5µ=25 #$0'%A$5$,. 9(--& ,:A $, 

:,%,:&2D #>0$1F(2$,' µ0 $') ,:(.%1#0') $D2 B"$K2 #0 GA, ":(?5-K2(2$,) 

:'I,2& :%(8-Gµ,$, #$5 #5µ,$(?A$5#5 $("). 6.(:A) $5) :,%(7#,) 0%<,#1,) 

G$,2 ( µ(%',.A) >,%,.$5%'#µA) ?':-K2 µ0$,--,<µ&$D2 µ0$,@7 $D2 <(2'?1D2 

GCN5 .,' RGA #$( Arabidopsis thaliana. ;, ?':-& gcn5-6 rga-t2 0µB&2'#,2 

µ0%'.G .,$,#$(-G $D2 B,'2($7:D2 $(" gcn5-6 D) :%() $( 7N() $(" B"$(7 .,' 

$52 ,2&:$"@5 $D2 ,2I=D2  .,IK) .,' $, :%(8-Gµ,$, #$0'%A$5$,). C2$1I0$, 

:,%,µ=2("2 $, (?(2$D$& B7--, .,' 5 ."%',%>1, $5) .(%"BG). C"$& $, 

,:($0-=#µ,$, ":(?5-K2("2 A$' =2, µ=%() $D2 ,2,:$"@',.K2  :%(8-5µ&$D2 

$(" gcn5-6 (B01-0$,' #$5 :,%("#1, $(" RGA .,' #$5 :%(8-5µ,$'.G 

#5µ,$(?A$5#5 $D2 GA. 

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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GIBBERELLIN SIGNALING IN ARABIDOPSIS THALIANA – 

CHARACTERIZATION OF DOUBLE MUTANTS OF THE HISTONE 

ACETYLOTRANSFERASE GCN5 AND THE NEGATIVE REGULATOR 

OF GA SIGNALING RGA 

Tsompani Dimitra, Kaldis Athanasios, Vlachonasios Konstantinos
Department of Botany, School of Biology, Faculty of Science, Aristotle University of 

Thessaloniki, 54124, Thessaloniki

Gibberellins are endogenous plant hormones, which regulate plant growth and 

development. DELLA proteins are a subfamily of plant-specific GRAS family 

regulatory proteins and function as negative regulators of the GA signaling 

pathway. Arabidopsis contains 5 DELLA protein genes; RGA, GAI, RGA-Like1 

(RGL1), RGL2 and RGL3. Once GA is present in the plant cell, DELLA 

proteins are polyubiquitinated and then degraded by 26S proteasome. GCN5 

encodes a histone acetyltransferase that functions as transcriptional regulator 

through SAGA complex. In Arabidopsis loss of function mutants of GCN5 

display  developmental problems such as dwarfism, delayed root growth, 

reduced apical dominance, serrated leaves, short  petals and stamens and 

infertile flowers. Most of the above phenotypes are correlated with plant 

responses to GA, indicating possible problems in GA signaling. In this report, 

we studied the molecular characterization of double mutations of GCN5 and 

RGA gene in Arabidopsis thaliana. The double mutants gcn5-6 rga-t2 show 

partial suppression of the gcn5-6 phenotypes and particularly  in plant height and 

flower development as well as infertility. The double gcn5-6 rga-t2 still have 

serrated leaves and reduced apical dominance, suggesting that RGA and 

gibberellins are not responsible for these traits. These results indicate that the 

developmental problems of gcn5-6 mutants are partially  arise from the presence 

of RGA and its negative regulation on gibberellin signaling.
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A <BCD@A EF:GA <BJ !C:GR!HBJG NFLKDBJ G<BJG 

KD@FBGLIAHDG@BJG @:D <B !HEB/I:GK:<D@B ED@<JB
4J<D@LH @J<<:FLH 

S<(A).3 F%#D%, F09)AA< E09%$D%, ;/%µ<*6= >. ?'<&&6=-@6µ.A42&6=, ,90340#D.3 
E. ,90342#).=

<,µ*&) =,/&."6;), <µ;µ& =",3,%(&), >$"'/,/*3#", ?&.#9"'/;µ", @#''&3,.(61), 541 24 
@#''&3,.(61, e-mail:  eelefth@bio.auth.gr

L0$& ,:A 0:1?%,#5 >%Dµ1(" (Cr) #0 ?'&B(%, B"$'.& 01?5 =>("2 ,2,B0%I01 µ5 

?',>D%'#µA) $D2  µ'$D$'.K2 >%Dµ,$(#Dµ&$D2, &$":5 (%<&2D#5 $(" 

02?(:-,#µ,$'.(7 ?'.$7(" (!*) .,' ,--('K#0') #$5 µ(%BG $D2 B"$'.K2  '#$K2. 
H#$A#(, ?02 =>0' ,.Aµ5 02$(:'#$01 =2,) :'I,2A) 02?(."$$,%'.A) µ5>,2'#µA) 

#$5 -0'$("%<1, $(" (:(1(" 02?=>0$,' 2, :,%0µ8,120' $( Cr. !12,' :(-7 <2D#$A 
A$' (' µ'.%(#D-521#.(' $D2 B"$'.K2 ."$$&%D2 #"2$(21F("2 $52 ."$$,%'.G 

?',1%0#5 .,' µ(%B(<=20#5, 02K $( !* .,$,-,µ8&20' .,1%'0) I=#0') .,$& $5 

?'&%.0', $5) µ1$D#5). L0 =µµ0#( ,2(#(BI(%'#µA µ0-0$GI5.0 #"<.%'$'.& 5 
0:1?%,#5 $(" Cr #$(") µ'.%(#D-521#.(") .,' $( !* $D2 B"$K2 Lens culinaris 

(B,.G) .,' Allium cepa (.%0µµ7?'). L0$& ,:A 0:1?%,#5 250 µL  0@,#I02(7) 
>%Dµ1(" (K2Cr2O7) <', 24 .,' 48 K%0) :,%,$5%GI5.,2  =2$(20) ,--,<=) #$52 

(%<&2D#5 $A#( $D2 µ'.%(#D-521#.D2 A#( .,' $(" !*. 60 .7$$,%, B,.G) 

>,%,.$5%'#$'.G G$,2  5 '#>"%G ?0#µ1?D#5 $D2 :0%'B0%0',.K2 µ0#(B,#'.K2 
µ'.%(#D-521#.D2 ,--& .,' $D2  (µ&?D2 $D2 µ'$D$'.K2 B&#0D2, 5 

.,I"#$=%5#5 #$52 D%1µ,2#5 $5) :%(-:%(B,#'.G) FK25) .,' (' :(-":(-'.=) 
µ0$,B,#'.=) &$%,.$('. ;( !* ,.(-("I(7#0 #$') B&#0') $5) µ1$D#5) $(") 

µ'.%(#D-521#.("). C2$1I0$,, #$( .%0µµ7?' (' µ'.%(#D-521#.(' .,' $( !* 

0µB,21F(2$,2 ,:(?'(%<,2Dµ=2,. R,120$,' -(':A2 A$' #$5 B,.G $( Cr 0:&<0' $5 
#$,I0%(:(15#5 $D2 µ'.%(#D-521#.D2. 9%(.0'µ=2(" 2, 0:'808,'DI01 5 

:,%,:&2D ":AI0#5 0-=<>I5.0 :0'%,µ,$'.& 5 :'I,2G 7:,%@5 ,.0$"-'Dµ=25) &-
#D-52125), :(" >,%,.$5%1F0' #$,I0%(7) µ'.%(#D-521#.("), .,' 0@0$&#$5.0 5 

0",'#I5#1, ,"$K2 #$52 ,:(?'(%<,2D$'.G ?%&#5 $5) (%"F,-125). +%=I5.0 A$' 

(' 0:5%0,#µ=2(' µ0 Cr µ'.%(#D-521#.(' G$,2 =2$(2, ,.0$"-'Dµ=2(' .,' 
,2I0.$'.(1 #0 ,:(:(-"µ0%'#µA µ0 (%"F,-125. 6"µ:0%,120$,' A$' ( 

:,%,$5%(7µ02() ,$0-G) G µ5 ?',>D%'#µA) $D2 >%Dµ,$(#Dµ&$D2 :'I,2A2 
(B01-0$,' #$5 #$,I0%A$5$, $D2 µ'.%(#D-521#.D2 #$5 B,.G, 02K #$( 

.%0µµ7?' #0 ,:(?'(%<&2D#5 ,"$K2. 

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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THE TOXIC EFFECT OF HEXAVALENT CRHOMIUM ON 

MICROTUBULES AND THE ENDOPLASMIC RETICULUM OF 

PLANT CELLS

Fatsiou Maria, Melissa Pelagia, Adamakis S. Ioannis-Dimosthenis, Eleftheriou P. 
Eleftherios

Department of Botany, School of Biology, Aristotle University of Thessaloniki, 541 24 
Thessaloniki, e-mail:  eelefth@bio.auth.gr

After treatment with chromium (Cr) of several plant species, a non-segregation 

of chromosomes during mitosis, atypical organization of endoplasmic reticulum 

(ER) and malformation of plant tissues have been reported. However, a 

presumed cellular mechanism to which Cr may intervene has not yet  been 

recognized. It is well known that microtubules in plant cells are involved in cell 

division and morphogenesis, while ER occupies strategic locations during 

mitosis. In the present study the effects of Cr on the microtubules and ER of the 

plant species Lens culinaris (lentil) and Allium cepa (onion) were comparatively 

investigated by indirect immunofluorescence. After exposure to 250 µM  of 

hexavalent chromium (K2Cr2O7) for 24 and 48 hours, severe changes in the 

organization of both microtubules and ER were observed. In lentil cells Cr 

treatment caused a strong bundling of interphase cortical microtubules and of 

the mitotic microtubule arrays, a delay in the maturation of the pre-prophase 

band and the formation of multipolar metaphase spindles; ER was 

accompanying microtubules in the mitotic phases. On the other hand, in onion 

microtubules and ER appeared highly disorganized. It seems then that Cr in 

lentil induces the stabilization of microtubules. To confirm this hypothesis, it 

was experimentally examined the presumed existence of elevated acetylated a-

tubulin, that indicates stable microtubules. Also, their sensitivity  to the 

disorganizing action of oryzalin was studied. Results revealed that Cr-affected 

microtubules were highly acetylated and more resistant to the depolymerizing 

effect of oryzalin. It is then concluded that the visualized incorrect segregation 

of chromosomes after Cr treatment is presumably due to the microtubule 

stabilization in the lentil and to their disorganization in onion.
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A @:<:HBKA <AG /FL<!PHAG TPX2 G! ED:DFBJK!H: 

@J<<:F: <BJ /<!FDEB4J<BJ Asplenium nidus

N%&.3µD/.3 B'&A(%&(D&%, ;/%µ<*6= >. ?'<&&6=-@6µ.A42&6=, E%&(0#+= 
,µµ%&.3+9, ,90340#D.3 E. ,90342#).=

<,µ*&) =,/&."6;), <µ;µ& =",3,%(&), >$"'/,/*3#", ?&.#9"'/;µ", @#''&3,.(61), 541 24 

@#''&3,.(61, e-mail: epanter@bio.auth.gr

E :%D$0P25 TPX2 012,' .02$%'.A) %"Iµ'#$G) $(" #>5µ,$'#µ(7 $5) µ'$D$'.G) 

,$%&.$(" #$, FD'.& .,' B"$'.& .7$$,%,. 6$, B"$&, 5 02?(."$$,%'.G $5) 

.,$,2(µG =>0' µ0-0$5I01 #$, ,<<0'A#:0%µ, Arabidopsis thaliana .,' Nicotiana 

tabacum, ,--& A>' #0 :$0%'?AB"$,. 6$52  0%<,#1, ,"$G ?'0%0"2GI5.0 5 

.,$,2(µG $5) #$') ?'&B(%0) B&#0') $5) ."$$,%'.G) ?',1%0#5) 8-,#$5$'.K2 

."$$&%D2 $(" :$0%'?(B7$(" Asplenium nidus. L0 ,2(#(,:($7:D#5 .,$& 

Western 0@,.%'8KI5.0 5 7:,%@5 µ',) :%D$0P25) (µA-(<5) $5) AtTPX2 #0 

,"$A, :(" ,:($0-01 $52 :%K$5 ,2,B(%& #$, :$0%'?AB"$,. L0 =µµ0#( 

,2(#(BI(%'#µA .,' #"20#$',.G µ'.%(#.(:1, #&%D#5) ,.$12D2 laser 8%=I5.0 

A$', A:D) .,' #$( Arabidopsis thaliana, 5 TPX2 0@=%>0$,' ,:A $(2 :"%G2, #$( 

."$$,%A:-,#µ, :%'2 $52 :%AB,#5 .,' #"202$(:1F0$,' µ0 $(") :0%':"%52'.(7) 

µ'.%(#D-521#.(") :(" #"<.%($(72 $52 :%(B,#'.G &$%,.$(. /,$& $5 

µ0$&B,#5 .,' ,2&B,#5 5 ;MQ2 02$(:1F0$,' #$52 &$%,.$(. H#$A#(, 02K #$( 

Arabidopsis thaliana #$( $=-() $5) ,2&B,#5) 5 TPX2 ,:('.(?(µ01$,', #$( 

Asplenium nidus :,%,µ=20' .,' 02$(:1F0$,' #$( B%,<µ(:-&#$5 .,$& $52 

."$(.125#5 .,' <7%D ,:A $(") I"<,$%'.(7) :"%G20) .,$& $5 µ0$,$0-AB,#5. 

L0$& $52 (-(.-G%D#5 $5) ."$(.125#5), 5 ;MQ2 02$(:1F0$,' #$( 2=( 

."$$,%'.A $(1>Dµ, µ,F1 µ0 $(2 :-5I"#µA $D2 µ'.%(#D-521#.D2 :(" $( 

0:02?7("2. !12,' :'I,2A A$' 5 :,%("#1, $5) 0.01 #>0$1F0$,' µ0 ?%&#5 /=2$%D2 

O%<&2D#5) L'.%(#D-521#.D2, ":07I"2D2 <', $5 #"<.%A$5#5 $D2 :,%,:&2D 

µ'.%(#D-521#.D2, (' (:(1(' 012,' >,%,.$5%'#$'.(1 $D2 :$0%'?(B7$D2.

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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THE DISTRIBUTION OF TPX2 PROTEIN IN DIVIDING CELLS OF 

THE PTEROPHYTE Asplenium nidus

Chanoumidou Konstantina, Adamakis S. Ioannis-Dimosthenis, Panteris 
Emmanouel, Eleftheriou P. Eleftherios

Department of Botany, School of Biology, Aristotle University of Thessaloniki, 541 24 
Thessaloniki, e-mail: epanter@bio.auth.gr

TPX2 is a primary regulator of mitotic spindle assembly in vertebrate and plant 

cells. In plants, the intracellular distribution of this protein has been studied in 

the angiosperms Arabidopsis thaliana and Nicotiana tabacum, but not in 

pterophytes. In this study  we have investigated its distribution during cell 

division in mitotic vegetative cells of the pterophyte Asplenium nidus. A 

homolog of AtTPX2 was identified by Western blotting in this plant, which is 

the first report for TPX2 in ferns. Observations with CLSM after 

immunolocalization revealed that, as it occurs in Arabidopsis thaliana, in 

Asplenium nidus TPX2 is exported from the nucleus before prophase and is 

localized on the perinuclear microtubules that constitute the prophase spindle. 

In both metaphase and anaphase, TPX2 is located in the spindle. However, 

while in Arabidopsis thaliana TPX2 is rapidly  degraded at the end of anaphase, 

in Asplenium nidus it persists and is located in the phragmoplast during 

cytokinesis, and around the daughter nuclei at metatelophase. After the 

completion of cytokinesis, TPX2 is located along the new cell wall, colocalized 

with the population of microtubules that line it. The presence of TPX2 there 

may be related with the activity  of Microtubule Organizing Centres, responsible 

for the nucleation of the above microtubule array, which is characteristic of 

pterophytes.
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!/DEF:GA <AG :/BGDL/AGAG <LH :/B:E!HJI:GLH CNOT6 

(CCR4A) @:D <AG CNOT8 (CAF1B) G<AH !@4F:GA MBHDEDLH 

/BJ FJRKD8BJH GAK:H<D@: @J<<:FD@: KBHB/:<D:.

N%(H690.&()</.3 @.1, F%#%$*.HD/6= E.1, G<µ-#.3 F.2, E.3#&<#%= >.2, 
C.3#$.39)<&6= B.?., F-%9%(A8= J.;.A1.

1<µ;µ& =",+1µ#(&) 6&" =",/#+.,3,%(&), ?&.#9"'/;µ", @#''&3(&), A337D&
2<µ;µ& F"6$,5",3,%(&), ?&.#9"'/;µ", M7$"'&) L&/$"6; C+,3;,

?&.#9"'/1µ"&68 N,',6,µ#(, M7$"'&), A337D&

;( :%K$( .,' .,I(%'#$'.A 8Gµ, <', $52 ,:('.(?Aµ5#5 $D2 0".,%"D$'.K2 

mRNAs 012,' 5 8%&>"2#5 $D2 :(-"(C) ("%K2  $(") ,:A $') ,:(,?02"-&#0). 

6$(2  &2I%D:( =>("2 $,"$(:('5I01 .,' :%(8-0BI01 022=, ,:(,?02"-&#0), >D%1) 
D#$A#( 2, 012,' #,B=) <',$1 =>("µ0 $A#, =2F"µ, :(" .,$,-7("2 $52  1?', 

,2$1?%,#5. J>0' :%($,I01 :D) 0'?'.=) ,:(,?02"-&#0) #$(>07("2 
#"<.0.%'µ=20) (µ&?0) mRNAs, G :D) ?'&B(%0) ,:A ,"$=) ?%(72 #$( 1?'( 

mRNA µ0 0:'.,-":$Aµ020) -0'$("%<10). 3', 2, .,$,2(G#("µ0 $5 8'(-(<'.G 

#5µ,#1, $5) 7:,%@5) :(--K2 ,:(,?02"-,#K2, $') ,:(#'D:(7µ0 µ1, :%() µ1, 
.,' ,2,-7("µ0 $52  =.B%,#5 $D2 ":(-(1:D2 ,:(,?02"-,#K2, .,IK) .,' 

<(2'?1D2 :(" µ0$=>("2  #0 .%1#'µ, ."$$,%'.& µ(2(:&$',. 6$52 :,%(7#, 
0%<,#1, 0#$',FAµ,#$0 #$( ."%'A$0%( #7µ:-(.( ,:(,?02"-1D#5) CCR4-NOT 

#$(2 &2I%D:(, ,:(#'D:K2$,) µ0 shRNAs ?7( ,:A $') .,$,-"$'.=) $(" 

":(µ(2&?0), $') ,:(,?02"-&#0) CNOT6 (CCR4a) .,' CNOT8 (CAF1b), #0 
,2I%K:'2, .,%.'2'.& .7$$,%, Hep2. H) 0#D$0%'.(1 µ&%$"%0) 

>%5#'µ(:('GI5.,2  <(21?', '#$(2K2 :(" ?02 B=%("2 :(-"(C) ("%=) .,' 5 8-
,.$125. E ,2&-"#5 µ0 RT-qPCR ,:(.&-"N0 :D) 5 =.B%,#5 $D2 

,:(,?02"-,#K2 CNOT6L, PARN, PARNL .,' PAN2 µ0$,8&--0$,' #5µ,2$'.&, 

01$0 ,"@,2Aµ025 01$0 µ0'(7µ025. 65µ0'K20$,' :D) (' ,--,<=) $5) =.B%,#5) 
$D2 ,:(,?02"-,#K2 G$,2 ?',B(%0$'.=) #$52  ,:(#'K:5#5 $5) CNOT6 ,:A 

,"$=) $5) CNOT8. C2&-(<0) :,%,$5%G#0') =<'2,2 <', $, <(21?', p53, c-MYC 
.,' RAS, $(2 µ0$,B(%=, <-".AF5) GLUT1, $(2 HIF-1,, .,' $(2 BTG2 A:(" 

#>0$1F0$,' µ0 $52 ,:(,?02"-1D#5 .,' $(2 ."$$,%'.A :(--,:-,#',#µA. ;, 

,:($0-=#µ,$, ?01>2("2  :D) (' CNOT6 .,' CNOT8 #"µµ0$=>("2 020%<& #$5 
%7Iµ'#5 $5) <(2'?',.G) =.B%,#5), :'I,2A2 #"µµ0$=>(2$,) #$52 ,:('.(?Aµ5#5 

#"<.0.%'µ=2D2 mRNAs. T?',1$0%, ?0 .,' -,µ8&2(2$,) ":AN5 :%(5<(7µ020) 
,2,.('2K#0') µ,) .,' 0%<,#10) ,:A &--, 0%<,#$G%',, B,120$,' :D) (' 

,:(,?02"-&#0) ?%("2 02(%>5#$%Dµ=2, <', $5 %7Iµ'#5 $5) <(2'?',.G) 

=.B%,#5).

?$&6/"67 33,- A9"'/1µ,."6,B C-.#D$(,- /1) A331."6;) A/&"$#(&) =",3,%"6:. A9"'/1µ:.
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EFFECT OF CNOT6 AND CNOT8 DEADENYLASE SILENCING ON 

THE EXPRESSION OF ESSENTIAL GENES THAT REGULATE 

MAJOR CELLULAR PATHWAYS 

Chatzileontiadou D.1, Maragozidis P.1, Labrou M.2, Pournaras S.2, Gourgoulianis 
K.I., Balatsos N.A.A.1

1Department of Biochemistry & Biotechnology, University of Thessaly, Greece
2Department of Microbiology and 3Respiratory Medicine Department, 

University of Thessaly Medical School, University Hospital of Larissa, Greece

The first  and rate-limiting step in eukaryotic mRNA decay  is the shortening of 

the poly(A) tail by deadenylases. In humans, at least nine deadenylases have 

been recognized so far, yet it is not clear what is the advantage to have so many 

enzymes catalyzing the same reaction. It is hypothesised that specific 

deadenylases may target unique subsets of mRNAs, or multiple deadenylases 

can act on the same mRNA, with discrete but overlapping functions. To 

understand the biological significance of the diversity of these enzymes we 

silence each one of them and analyse the effect on the mRNA expression of the 

other deadenylases, as well as of specific reporter genes that  are essential for 

several major cellular pathways. Herein, we focus on CCR4-NOT, the major 

deadenlyation complex in humans, and we silence two of its catalytic subunits, 

the deadenylases CNOT6 (CCR4a) and CNOT8 (CAF1b), using shRNAs in 

Hep2 cancer cells. Histone mRNAs lacking poly(A) tail and b-actin were used 

for normalization. RT-qPCR analysis revealed that CNOT6 or CNOT8 silencing 

altered, either increasing or reducing, the expression of CNOT6L, PARN, 

PARNL and PAN2 deadenylases. Importantly, the profile of the alterations for 

CNOT6 silencing was different than the one observed for CNOT8. The 

silencing also affected the expression of most of the receptor genes studied, 

including p53, c-MYC and RAS genes, the glucose transporter GLUT1, the 

hypoxia-induced factor HIF-1,, and the antiproliferative factor BTG2. The 

findings presented in this work indicate that CNOT6 and CNOT8 are actively 

involved in gene expression regulation, most likely by  triggering the 

degradation of specific mRNAs. Importantly, taken together with reports by 

other laboratories and our previous observations, it is suggested that 

deadenylases may act in concert to regulate gene expression.
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A !/DEF:GA <BJ :H:G<BI!: EDG4:DHBIA : G! 

K!FDG<LK:<D@: @J<<:F: :@FBFFD8DLH <BJ 4J<BJ 

Pisum sativum

N0#)%&D/.3 V&&%, ;/%µ<*6= >. ?'<&&6=-@6µ.A42&6=, ,90340#D.3 E. ,90342#).=
<,µ*&) =,/&."6;), <µ;µ& =",3,%(&), >$"'/,/*3#", ?&.#9"'/;µ", @#''&3,.(61), 541 24 

@#''&3,.(61, e-mail: eelefth@bio.auth.gr

E ?'#B,'2A-5 C (+PA, bisphenol A) 012,' µ', (%<,2'.G >5µ'.G =2D#5 :(" 

>%5#'µ(:('01$,' <', $52  :,%,#.0"G :(-".,%8(2'.K2 :-,#$'.K2. C:($0-01 

%":,2$G >0%#,1D2 .,' "?&$'2D2 ('.(#"#$5µ&$D2, .,' 012,' 0:'.12?"25 <', $(2 
,2I%K:'2( (%<,2'#µA .,IK) 0:'B=%0' 02?(.%'2(-(<'.=) ?',$,%,>=) µ'µ(7µ025 

$5 ?%&#5 $D2 #$0%(0'?K2 (%µ(2K2. 60 B"$'.& .7$$,%, =>0' ?0'>I01 A$' 5 BPA 
0:5%0&F0' $52 ,2,:,%,<D<'.G '.,2A$5$, $D2 ,2K$0%D2 B"$K2, :%(.,-K2$,) 

?',$,%,>G #$52  :,%,<D<G #$0%(0'?K2 (%µ(2K2. !:1#5), =>0' ,:(?0'>I01 A$' 5 

BPA in vitro 0µ:-=.0$,' #$(2 :(-"µ0%'#µA .,' $(2 ,:(:(-"µ0%'#µA $D2 
µ'.%(#D-521#.D2. Q%5#'µ(:('K2$,) D) :0'%,µ,$'.A "-'.A $( B"$A Pisum 

sativum (µ:'F=-') µ0-0$G#,µ0 $') 0:'?%&#0') ?',BA%D2 #"<.02$%K#0D2 +PA 
(10, 20, 50 .,' 100 mg/L) #$52  0:'µG."2#5 $5) %1F,). E BPA µ0'K20' $( %"IµA 

0:'µG."2#5) $5) %1F,), 02K #$5 #"<.=2$%D#5 $D2 50 mg/L .,' :0%'##A$0%( 

$D2 100 mg/L $52 ,2,#$=--0' :-G%D). 3', ,"$A $( -A<( :%(>D%G#,µ0 #0 
,2(#(#Gµ,2#5 $5) #D-52125), A:(" :,%,$5%GI5.0 A$' µ0$& ,:A 0:1?%,#5 100 

mg/L <', 3 K%0) 0:5%0&F(2$,' $, #"#$Gµ,$, $D2 µ'.%(#D-521#.D2 A-D2 $D2 
B&#0D2  $(" ."$$,%'.(7 .7.-(". 6"<.0.%'µ=2,, :,%("#1, BPA (' µ0#(B,#'.(1 

:0%'B0%0',.(1 µ'.%(#D-521#.(' ,2$'.,I1#$,2$,' ,:A =2, ?1.$"( ?,.$"-'D$K2 

G &µ(%BD2 #>5µ,$'#µK2 #D-52125). E :%(-:%(B,#'.G FK25 
µ'.%(#D-521#.D2 ,:(?'(%<,2K20$,', 02K #">2& ,:($0-01$,' ,:A 

?,.$"-'D$(7) #>5µ,$'#µ(7). E :%(B,#'.G &$%,.$() ,:("#'&F0' .,' (' 
µ0$,B,#'.=) &$%,.$(' 0µB,21F(2$,' ?',$,%,<µ=20) :,%("#'&F(2$,) #">2& 

#5µ0',.=) #"<.-1#0') #$52 :0%'(>G $D2 :A-D2, (' (:(10) ?',$5%(72$,' .,' 

#$52  ,2&B,#5. O B%,<µ(:-&#$5) 0µB,21F0$,' &$":, (%<,2Dµ=2() .,' #0 
(%'#µ=20) :0%':$K#0') ,$0-G) .,' .,$,.0%µ,$'#µ=2(). E µ0-=$5 ,"$G ?01>20' 

A$' 5 0:1?%,#5 $5) BPA #$(") µ'.%(#D-521#.(") B"$'.K2  ."$$&%D2 B,120$,' 
A$' 012,' ":07I"25 <', $(2 ,$0-G G µ5 #D#$A ?',>D%'#µA $D2 

>%Dµ,$(#Dµ&$D2, $52 ,2,#$(-G $5) µ1$D#5) .,' $5 ?5µ'("%<1, :(-":-(0'?K2 

:"%G2D2. 
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EFFECTS OF THE INHIBITOR BISPHENOL A ON MERISTEMATIC 

ROOT TIP CELLS OF Pisum sativum

Cherianidou Anna, Adamakis S. Ioannis-Dimosthenis, Eleftheriou P. Eleftherios
Department of Botany, School of Biology, Aristotle University of Thessaloniki, 541 24 

Thessaloniki, e-mail: eelefth@bio.auth.gr

Bisphenol A (BPA) is an organic chemical compound used in the production of 

polycarbonic plastics. It is a pollutant of land and aquatic ecosystems and is 

dangerous for humans since it disrupts the endocrine system mimicking the 

effects of steroid hormones. Studies in plant cells have shown that BPA affects 

the reproduction of higher plants by disturbing the production of steroids. Also, 

in vitro it was shown that BPA impairs microtubule polymerization and 

depolymerization. Using the plant Pisum sativum (pea) as experimental 

material, we studied the effects of different concentrations of BPA (10, 20, 50 

and 100 mg/L) on root elongation. It was found that BPA reduced the elongation 

rate of roots and at the concentration of 50 mg/L and especially of 100 mg/L 

completely suspended it. Depending on these results, we further carried out a 

tubulin immunolocalization for the visualization of microtubules. It was 

observed that after a 3 hour treatment with 100 mg/L BPA all microtubule 

systems of the cell cycle phases were severely  affected. In particular, in the 

presence of BPA interphase cortical microtubules were substituted with a 

network of ring-like or amorphous tubulin conformations. Pre-prophase bands 

appeared degraded and often consisted of ring-like tubulin structures. The 

prophase spindle was absent, while the metaphase spindle was distorted 

displaying atypical pointed spindle pole convergences, which were also detected 

in anaphase. The phragmoplasts were disorganized and occasionally  incomplete 

and fragmented. This study shows that the detrimental effects of BPA on plant 

cell microtubules might explain the incorrect or incomplete segregation of 

daughter chromosomes, the suspension of mitosis and the production of 

polyploid nuclei. 
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K!I!<A <AG ED:<FB4AG <BJ !DEBJG SALMO DENTEX G<OH 

/B<:KB >BPEBK:<A

;#$3#Q N#)A(./.39<*6, C*2&%= N#+A(.= &G0.&<#/.= ?'<&&6=

A$%&'/;$", IJ,3,%(&) ,<µ;µ& =",3,%"6:. A4&$µ,%:. & <#+.,3,%":., ?&.#9"'/;µ", 
LJ&..(.J., 45110, LJ7..".&, email: ileonard@cc.uoi.gr

E :=#$%(B, $(" :($,µ(7 +(4?(µ&$5, Salmo dentex, ,:,2$&$,' #0 

#"<.0.%'µ=2, µ=%5 $(" :($,µ(7, #"2GID) #0 8,I("-Kµ,$, .&$D ,:A 

.,$,%%&.$0), µ0 8,I7 .,' .,I,%A 20%A µ0 :0%'?'2G#0'). ;, $0-0"$,1, >%A2', ( 

:-5I"#µA) $5) =>0' 0µB,21#0' µ01D#5. 

O #.(:A) $5) 0%<,#1,) G$,2  2, .,I(%1#0' $5 #72I0#5 $5) ?1,'$,), $') 

,--,<=) #$5 ?',$%(BG #7µBD2, µ0 $52 0:(>G, $52  5-'.1, .,' $( B7-( .,' $5 

?',$%(B'.G #$%,$5<'.G $(" 01?("). 

3', $52  µ0-=$5 $5) ?',$%(BG) $5) :%,<µ,$(:('GI5.,2 µ52',10) 

?0'<µ,$(-5N10) #$(2 9($,µA +(4?(µ&$5 ,:A $(2 C7<("#$( 2004 - T(7-'( 

2005.

E ,2&-"#5 $(" #$(µ,>'.(7 :0%'0>(µ=2(" $5) :=#$%(B,) 

#"µ:0%'0-&µ8,20 18 $%(B'.=) .,$5<(%10), µ0 $') -&%80) Chironomidae .,' $, 

02G-'., &$(µ, Ephemeroptera .,' Zygoptera 2, :,%("#'&F("2 $5 µ0<,-7$0%5 

.,$,2&-D#5. 

O' 0:(>',.=) µ0$,8(-=) #$5 ?',I0#'µA$5$, $D2  $%(B'.K2 :A%D2 

:%(.&-0#,2 ,--,<=) #$, :%A$":, .,$,2&-D#5) $D2 -0'K2 ,:(.,-7:$(2$,) 

µ', $&#5 <', :'( <02'.0"µ=25 ?',$%(BG .,$& $5 ?'&%.0', $(" .,-(.,'%'(7. O' 

:=#$%(B0) =?0'@,2  µ', #"20:G ,--& µ=$%', µ0$,#$%(BG :%() µ0<,-7$0%0) 

-010) .,IK) ,"@&2(2$,2 $( µ=<0I() $(" #Kµ,$() $("). 

67µBD2, µ0 $5 <%,B'.G µ=I(?( Costello, ( :-5I"#µA) $5) :=#$%(B,) 

#"<.%($01$,' ,:A 0@0'?'.0"µ=2, &$(µ, $, (:(1, $%=B(2$,' µ0 #"<.0.%'µ=2(") 

$7:(") -0'K2 (-&%80) Chironomidae .,' 02G-'., &$(µ, Ephemeroptera .,' 

Zygoptera). 9,%’ A-, ,"$&, ":&%>("2 &$(µ, :(" .,$,2,-K2("2  #:(%,?'.& 

&--0) -010) (-&%80)  Bibliocephala, 02G-'., Plecoptera .,' Coleoptera).
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DIET OF SALMO DENTEX IN VOIDOMATIS RIVER

Argiro Christodoulaki, Christos Gkenas and Ioannis Leonardos

Laboratory Zoology, Department of Biological Applications and Technology, 
University of Ioannina, 45110, Ioannina, e-mail: ileonard@uoi.gr

Brown Trout of River Voidomatis, Salmo dentex, can be found in certain 

parts of the river, usually  in hollows beneath waterfalls, deep 

and pure water with swirling. In recent years the population has experienced a 

decrease.

The purpose of our study was to define the diet composition, seasonal, age 

and sex related changes in diet and feeding strategy of the species.

C 12-months (August 2004 – July 2005) study was made on the diet  of 

Brown trout in River Voidomatis. 

The analysis of the stomach content of trout included 18 types of prey 

with Chironomidae larvae and Ephemeroptera and Zygoptera adults as the most 

consumed taxa. 

Seasonal changes in food resource availability elicited changes in food 

utilization patterns, revealing a trend to a more generalist feeding during 

summer. Brown trout showed a consistent, but  moderate, shift towards larger 

prey with increased body size.

According to the modified Costello graphical method, the trout population 

is formed by  specialist individuals that  feed on preferential prey types (e.g. 

Chironomidae larvae and Ephemeroptera and Zygoptera adults). Nevertheless, 

they  consume some occasional prey (Bibliocephala larvae, Plecoptera and 

Coleoptera adults
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@J:HB>:@<AFD: :/B <B G/AI:DB H<:>!IA (/!H<!ID@B 

BFBG, :<<D@A). /BD@DIB<A<: – BD@BIBMD:

S#)A(./.59.3 F%#D%, G%µ-#)&.5 P%A)9)*+, E%&(%HD/.3 ;&/#)%&+

?&.#9"'/;µ", >21.:., <µ;µ& =",3,%(&), <,µ*&) !"6,3,%(&) 6&" <&0".,µ"6;), 
?&.#9"'/1µ",B9,31 15701, >2;.&

6$52 :,%(7#, 0%<,#1, µ0-0$K2$,' $, .",2(8,.$G%', $(" µ5 ,@'(:('5µ=2(" 

#:5-,1(" Z$,8=-5. ;, .",2(8,.$G%', 012,' :%(.,%"D$'.(1, BD$(#"2I0$'.(1, 

0"%7('.(' µ'.%((%<,2'#µ(1 µ0 :,<.A#µ', 0@&:-D#5, #"2'#$(72 ?0 $52 

."%1,%>5 (µ&?, BD$(#"2I0$'.G) µ'.%(>-D%1?,) #$, #:G-,', .,' <02'.& #0 

":A<0', ('.(#"#$Gµ,$,. 3', $5 µ0-=$5 ,"$G :%,<µ,$(:('GI5.,2 $%0') 

?0'<µ,$(-5N10). E :,%("#1, 0"?'&.%'$D2, :('.'-A>%DµD2 ,2,:$7@0D2 

.",2(8,.$5%1D2 $(" #:5-,1(" G$,2 $( .%'$G%'( 0:'-(<G) $D2 4 

?0'<µ,$(-5:$'.K2 I=#0D2. 60 .&I0 ?0'<µ,$(-5N1, #"--=>I5.,2 #"2(-'.& 12 

?01<µ,$,, ,:A $52  01#(?( =D) $( 0#D$0%'.A $(" #:5-,1(". 60 .&I0 I=#5, 

µ0$%GI5.,2 ,8'($'.=) :,%&µ0$%(' (I0%µ(.%,#1,, #>0$'.G "<%,#1,, 

BD$(#"2I0$'.K) 020%<G ,.$'2(8(-1,) .,' #"--=>I5.0 "-'.A, µ=%() $(" (:(1(" 

?',$5%GI5.0 #0 B(%µA-5 .,' $( ":A-(':( ,2,:$7>I5.0 #$( 0%<,#$G%'(, #0 

.,$&--5-0) #"2IG.0) .,' .,$&--5-( I%0:$'.A ?'&-"µ, (BG11). L0$& ,:A 

µ'.%(#.(:'.G :,%,$G%5#5 B"#'.(7 .,' .,--'0%<5µ=2(" "-'.(7 

:%(#?'(%1#$5.,2 :0%1:(" 30 01?5, µ0 0:'.%&$5#5 $D2 .(..(0'?K2 .,' ,:-K2 

25µ,$(0'?K2 µ(%BK2. *',:'#$KI5.0 A$', µ(%B(-(<'.=) ,:(.-1#0') ,:A $52 

$":'.G :0%'<%,BG :,%("#1,F,2 5 01?5 02K, 2 01?5 ?02 .,$=#$5 ?"2,$A2 2, 

$,"$(:('5I(72 µ0 8&#5 $52 ":&%>("#, 8'8-'(<%,B1,, :,%& $52 ,2&:$"@5 $(") 

#0 .,--'0%<5$'.A µ=#( (BG11). 6"<.0.%'µ=2,, $( $,@'2(µ'.A ,"$A :%A8-5µ, 

,B(%& #$(") µ(%BA$":(") Pseudanabaena sp. .,' Nostoc sp. .,' <', $52 

0:1-"#5 $(", ,:,'$01$,' 5 µ0-=$5 $5) $,@'2(µ'.G) $(") I=#5) µ0 $5 >%G#5 

µ(%',.K2 $0>2'.K2. L0$,@7 $D2 0"%0I=2$D2 0'?K2 012,' .,' $, 

Chroococcidiopsis kashayi .,' Pseudanabaena spelaea :(" ,2,:$7##(2$,' 

,:(.-0'#$'.& #0 #:G-,',, 02K $, ":A-(':, .",2(8,.$G%', #"2,2$K2$,' #0 

:('.1-, -'IA8', ?'"<%"2Aµ02, 02?','$Gµ,$,. E .",2(8,.$5%'(>-D%1?, $(" 

#:5-,1(" Z$,8=-5 (30 01?5) #"<.%'2Aµ025 µ0 0.0125 (22 01?5) $(" 0:1#5) µ5 

,@'(:('5µ=2(" .,' :,%(µ(1D2 ?',#$&#0D2 #:5-,1(" X0(2$&%' (Wµ5$$A), 

C$$'.G) :,%("#'&F0' µ0<,-7$0%5 :('.'-A$5$, .,' µA2( 5 01?5 .('2&.
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CYANOBACTERIA FROM CAVE NTAVELI ( PENTELI MOUNTAIN) 

DIVERSITY- ECOLOGY

Christodoulou Maria, Lamprinou Vasiliki, Pantazidou Andriani 
University of Athens, Faculty of Biology, Department of Ecology and Systematics, 

Panepistimiopolis 15701, Athens

The aim of the present work is the study  of the cyanobacteria of the non-

exploited cave Ntaveli. These photosynthetic prokaryotes can be found all over 

the world and consist the dominant group of photosynthetic microflora in caves 

and hypogean ecosystems in general. Samples were collected during a survey in 

three campaigns. Four sampling sites, from the entrance to the interior of the 

cave, were selected based on the  presence of distinct, variously colored, 

developments of cyanobacteria on the decoration and the limestone rocks. In 

every  campaign 12 samples were collected. At every  sampling site abiotic 

parameters (temperature, relative humidity, Photosynthetic Active Radiation) 

were measured. The collected material was partly fixed with formaldehyde 

solution 2.5% and partly kept alive for culturing in labatory  conditions using the 

suitable culture medium (BG11). Approximately 30 species were identified after 

microscopic observation of both natural and cultured material, with 

chroococcalean and oscillatorialean been the dominant morphotypes. It  was 

found that 5 species show morphological deviations from their typical 

description, while 2 other species could not be identified based on the existing 

literature, despite their growth in appropriate medium (BG11). This taxonomic 

issue refers to the morphotypes Pseudanabaena sp. and Nostoc sp. In order to 

resolve the problem the use of molecular techniques is necessary. Among the 

identified species were also found Chroococcidiopsis kashayi and 

Pseudanabaena spelaea that develop exclusively in caves, while the other 

cyanobacteria are usually known from wet rocks. The cyanoprokaryotic 

microflora (30 species) of the cave Ntaveli shows greater diversity  (22 species) 

than the one of the also non-exploited and of similar size cave Leontari 

(Hymmetos mountain, Attica). Only 5 species were found in common between 

these two caves.
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!"#!$!%"#& '!"!(&() #)" *")+,"-".& /*)(01 .(&1 

$,#)1& )'!--!&. (!/ !$/12"!/ '!()3!/ 

(+)$#"*"#&) 

 
 !. !"#$"#%&'( 

1
, ). *"+,-&./(

2
 

1 0)1, 23+-/ 45&6789 :;6<&'µ89, =µ/µ" >6+-+$%"(, =+µ?"( @A+-+$%"( 

2 0)1, 23+-/ 45&6789 :;6<&'µ89, =µ/µ" B5A-+$%"(, 

 

0$(+<4 %-4 µ15=%-4 13.#& - 1>#"µ(86 %-4 1)"?+#;$64 @2-83#4 2000/60/*A 

8&# %-. 1$%3µ-,- %-4 (&$(5(8&$64 +(&<%-%#4 %?. 1+&>#.1&#$9. "=(.%?. 

)2'%?. %() @5/.B&() +(%#µ(/, µ=,? >),&$(C-µ&$9., )2"(µ(">(5(8&$9. 

$#& D&(5(8&$9. ,%(&C13?.. E 51$'.- %() +(%#µ(/ C?"3F1%#& ,%# 2/(, 

$#B94 %( D<"1&( %µ6µ# $#5/+%1%#& #+< 2',- $#& -µ&>),&$=4 +1"&(C=4 1.9 

%( .<%&( #+< #8"(%&$=4 (Corine Land Cover, 2000). 

E #+1&$<.&,- %?. C?"&$9. 212(µ=.?. ,%-. +1"&(C6 µ15=%-4 =8&.1 µ1 %- 

C"6,- %?. G1?8"#>&$9. 0),%-µ'%?. !5-"(>("&9. (ArcGis 9.3.1). @ 

C#"#$%-"&,µ<4 %?. %/+?. %() )2"(8"#>&$(/ 2&$%/() =8&.1 µ1 %( 0/,%-µ# 

7 (@2-83# – !5#3,&() $#& ,1 ,).'"%-,- µ1 %&4 #.B"?+(81.134 +&=,1&4 ,%-. 

+1"&(C6 +"(=$)H#. 1>%' ,%#Bµ(3 21&8µ#%(5-H3#4, (I83# !#"#,$1)6, 

!#5#&<$#,%"(, 7#%<.&#, A#D"<5#$#4, J()F3$&, I.'.%- $#& A#%'.%- 

0$#%<5#$#). 0%()4 7 ,%#Bµ(/4 =8&.1 ,)55(86 D1.B&$9. µ#$"(#,+(.2/5?. 

(:'&(4 2010) µ1 %- µ=B(2( «3 51+%9. 5#$%3,µ#%(4 – ,'"?,-4», 

)+(5(83,%-$1 ( 213$%-4 %"(+(+(3-,-4 (HMS), (& >),&$(C-µ&$=4 

+#"'µ1%"(& µ1%"6B-$#. ,%( +123(, 1.9 (& ,)8$1.%"9,1&4 &<.%?. %() .1"(/ 

+"(,2&("3,%-$#. ,%( K&#D#5$#.&$< A=.%"( !1"&D'55(.%(4. E (&$(5(8&$6 

+(&<%-%# %?. )2'%?. ,/µ>?.# µ1 %( *55-.&$< 0/,%-µ# IL&(5<8-,-4 

(*0I) C#"#$%-"3,%-$1 ?4 «$#56» µ=C"& %-. +1"&(C6 %() !(5)8/"(), 1.9 

+"&. %(. 0$#%<5#$# )+(D#Bµ3F1%#& ,1 «µ=%"&#» $#& µ1%' ,1 «155&+64». O 

µ=,(4 213$%-4 %"(+(+(3-,-4 $#%'%#L1 %( +(%'µ& ,%- $#%-8("3# “,C12<. 

>),&$< – µ&$"6 %"(+(+(3-,-”, 1.9 #+< %&4 >),&$(C-µ&$=4 +#"'µ1%"(& µ<.( 

(& ,)8$1.%"9,1&4 %?. &<.%?. >?,><"() 13.#& +'.? #+< %# <"&# ,1 2/( 

,%#Bµ(/4. E ,%#%&,%&$6 1+1L1"8#,3# %?. D&(5(8&$9. +#"#µ=%"?. =8&.1 µ1 

%- µ- &1"#"C&$6 (µ#2(+(3-,- Fuzzy, <+() ( $'B1 ,%#Bµ<4 

$#%-8("&(+(&6B-$1 ,1 2&#>("1%&$6 (µ'2#, 5<8? %-4 #.#.=?,-4 #+< 

+#"#+(%'µ()4, $#B94 (& ,%#Bµ(3 21&8µ#%(5-H3#4 6%#. #.'.%- $#& $#%'.%- 

%?. ,)µD(59. +#"#+(%'µ?.. M( )2#%&$< &,(F/8&( %-4 51$'.-4 #+(""(64 

)+(5(83,%-$1 ?4 1551&µµ#%&$< µ1 212(µ=.# %?. µ1%1?"(5(8&$9. ,%#Bµ9. 

%() I83() :'µ#, %() !(5)8/"() $#& %() I83() !"(2"<µ(). 
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ECOLOGICAL WATER QUALITY AND MANAGEMENT AT 

OLINTHIOS RIVER BASIN (CHALKIDIKI) 

 
 M. Margaritis 1, P. Daoultzis 2, 

1 Aristotle University, Faculty of  Science, School of Biology, Department of 

Zoology 

2 Aristotle University, Faculty of  Science, School of Geology 

 

The purpose of this study is to implement European Directive 2000/60/EC 

on the assessment of ecological quality of surface water in the river 

Olinthios (Chalkidiki), via physicochemical, hydromorphological and 

biological data. The river basin of Olinthios is separated at Poligiros area 

and is covered by forests and semi-natural areas at north and rural areas at 

south (Corine Land Cover, 2000). 

Geographic Information Systems (ArcGis 9.3.1) were extensively used in 

order to visualise the data that collected and recorded in the study. The 

identification of the types of hydrographic network was by the System B 

(Directive - Framework) and in connection with human pressures obtained 

seven sampling stations (Agia Paraskeui, Palaiokastro, Vatonia, Kavrolakas, 

Louziki and Upstream and Downstream Skatolakas). At 7 stations were 

collected benthic macroinvertebrates (May 2010) using the “3 minutes kick 

and swipe”, the index HMS was calculated, the physicochemical parameters 

were measured in the field and the ion of water were estimated in the 

Balkan Environment Center. The ecological quality of waters identified 

with the Greek Evaluation System (HES) and characterized as “good” until 

Poligiros area, whereas before Skatolakas station is downgraded to 

“moderate” and after to “poor”. The HMS index categorized the river as 

“semi-natural” and the physicochemical parameters are under limits except 

to phosphorous ions in two stations. Statistical analysis of biological 

parameters was conducted throw Fuzzy, where each station is categorized 

into different group, because of the continuous renewal from streams and al 

sampling stations are in stream junction. The water balance of the basin was 

calculated as “poor” using data of meteorological stations Agios Mamas, 

Poligiros and Agios Prodromos. 
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