R N o- shapes otn
'1/ BloAoyia

On the Defmmon and the Construction
of Pockets in Macromolecules

Helbert Edelsbrunner-
Michael Facello-lJie Liang

NIKOAQG MTTEYETNG




Abstract

0 IXNUA TTOWTEIVNG =)  AEITOLPYIEC
o ©LAakec(Pockets)
O TIEPIOXEG OTO CLPTTANPWHA, TIEPIOPICHEVEG ATTO
TOV €€ KOOUO
o Karaokevadovral  ATMOTEAECPATIKA  ATTIO  TOV
AAYOPIOUO YIO a-shapes

o KoIhotnteg, Xapadpeg

o Keywords: Combinatorial geometry and topology,
algorithms, molecular biology, molecular modeling,
docking, space filling and solvent accesible models,
Voronoi cells, Delauney simplices, alpha complexes
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Eilcaywyn

o EmMoTNUOVIKO evaIapEQOV HEAETNG
o 3D KOINOTNTEC KAl XAPASPEC VYIA TIC I6AVIKES
oT1TeC N ToLTTES (holes)
o OpIoUOC N 16aVIKNG OTING  (TTEPIOXES
SNAAdN TToL O AVEPWTTOI BEWPOLY OTTEC
AANG b¢ev gival)

o [lolEc oT1EC AoITTOV KATa TNV avBOpwTtrivn
AVTIANWN €iVal OTTEC KAl OTNV LTTOAOYIOTIKN
LOPIaKN PloAoyiag;




Pockets In proteins

o O1 A&ITovpYieg PIag TTOWTEIVNG OPICOVTAl UE
Baon TNV aAANAeTTI6OpaoN/SIETTAPN PE AANC
LopPIq.

o KaBopIoTIKO pOAO TTailel TO CLUTTANPWUA.

0 AEOIUO TTPOCEETN O XapPAdPa Mn
IKAVOTTOINTIKO =

0 AKPIRECTELOC OPICUOG YIA BOAAKES

o "All paths into a pocket get narrow before they
get wider” mm) e£aipoLUE PIKOEG KOINOTNTEG GAAG
KAl XapAadpeC




Spherical Ball Models

o Space filling povtéAo (Waals radii)
o Distance and growth
0 YPAIPIKN UTTOAQ == ATOUO
o Eveoon amo oPpaIpIKES UTTAOAEG == QN
o Qutside
o Voids

o Solvent Accessible Models

o Weighted balls: exouv S1apopETIKO peyeBOC, 1610
KEVTOO

o AIQOTOAN UTTOAQC==) Y LOTOAN void




Alpha Complexes -

o ‘Otav Vo Siokol oe 2D N 2 PTTOAEG-OPAipeS o€ 3D AKOLUTTOLV
HMETAEL TOLG SNUICLPYEITAI A-COUTTIAEY A

o Ta keEvTpa 2 SiOKWV EVWVOVTAl PJE AKUES

o Ta kévripa 3 SioKwV e Tpiywva




Pockets

o H évvola Tov BVAaKa BacileTal o€ pid PN
KOKAIKN oxeon TTave ota set Delaunay

o KataBobpeg evbvvovTal YIa TO OXNUATIOUO
TV voids
o Eikovecg 5kail 6

o ‘EVVOIEG TTOL ATTOTEAOLY EQYAAEIA TNG

LDTTOAOYIOTIKNG BIOAOYIAC YIA TN MEAETN TGV
pockerfs:

o MopPIaKN ETTIPAVEIC
0 AIQUECOC OKENETOC
o MopIakn SIETTapn




Algorithm

o Hkataokevn TV BLAGKWY YiveTal EEKIVAOVTAC ATTO KATAROOPEG.

o Given asimplex o € Del B and a dimension k < dim o, returns the k-dimensional faces:
o FACES(o, k) ={reCl{c} | dmT1=k}

o Fork >dim o, COFACES returns the k-dimensional simplices that share o as a face:
o COFACES(o, k) ={reCl{oc} | dmT1=k}

o Foraset N(o) of tetrahedra adjacent to a given tetrahedron o € Del B.
o Nfo)={
o  Forallp € FACES(o,2)do
For both 1 € COFACES(p,3)do
Ifr# o then N(o) = N(o) U {1} endif
end for
endfor

o Emiéeitn onueicdv alyopiBuov pyéca armo To paper
o [edelsbrunner: pagel?2]




MiscC - Links .

o TapakaTw TaPABET® TA MO XPNOIMA KATA TN YVouNn Pou links Trou diapaca

KAQTA TNV EKTTOVNON TNG EOYACIAG

o hittp://www.cs.duke.edu/~edels/Papers/1998-J-03-PocketsMacromolecules.pdf :
paper of the presentation

o hittp://www.cs.duke.edu/~edels/ : Helbert Edelsbrunner personal site

o hTT%//WWW.CS.ihU.edU/~miShCI/FCﬂ|05/O9.20.05.Ddf : Edelsbrunner presentation in
a-shapes

o hitp://www.mpi-inf. npg.de/~jgiesen/tch/sem0é/Celikik.pdf : another very good
presentation in a-shapes

o http://cqi.di.uoa.gr/~compgeom/pycgalvisual/cgalvisual/project.pdf :
implementation of a-shapes in general from a collegue

o hitp://cqi.di.uoca.gr/~compgeom/pycgalvisual/cgalvisual.shtml : school site

o http://cam.cs.mcqill.ca/~godfried/teaching/projects?7/belair/alpha.html :
example

o http://www.sai.msu.su/sal/E/1/ASVS.himl : Helbert Edelsbrunner ALVIS software

o http://www.loria.fr/~pougetma/software/alpha shape/alpha shape.himl :
opensource software

o http://sts-fw.bioengr.uic.edu/castp/examples.ohp : synchronous software

company affiliated with molecular biology
o http://www.cs.duke.edu/~edels/Publications/Alpha/ : other useful papers
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EuXaPIOTW TTOAL!

0 YuvexiCovpE PE TO
project_cgal_presentation.pdf

o H mapovaciaon avth amoTeAece RoNONTIKO LAIKO
yia TNV Tapovciacn Tou  @oItnT  NIKOAAoL
MTTEYETN KAl oLvvioTaTal va SiaPacTel TTApAAANAC
UE TO paper:

o On the Definition and the Construction of Pockets in
Macromolecules
o Helbert Edelsbrunner-Michael Facello-lJie Liang

o NIKOAOG MTTEYETNG




