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TArget Specific Scoring FUNction (tassfun)

Theaim of this project,supervisedy Dr. Niklas Blomberg(GSI CompChenmAZ Moindal) andDr.

RebeccaVade(EML ResearchHeidelberg),s to developtargetspecific scoringfunctionsbased
on COMparative BINding Energy (COMBINE) analysisfor designingnew specific inhibitors
mainly againstthrombin, urokinasetype plasminogeractivator (UPA) and factor Xa (fXa), under
consideratiorof theanti-targetrypsin.For this, 3D structuref complexesonsistingof areceptor
and a small moleculeinhibitor shouldbe analyzedby calculatingelectrostaticand van de Waals
interactionenergieswhich arecorrelatedwith bioactivity valuesby PartialLeastSquargPLS)and
variable selection.

At the moment,the COMBINE analysesare focusedon publishedcrystal structuresof the above
mentionedeceptorgnhibited by ligandswith a commonstructuralelementof a 2-(2-phenol)indole
or a 2-(2-phenol)benzimidazolmoiety. For over 200 ligands, SDF files with K; values,SMILES
stringsand 2D structureinformation were createdat AstraZenecaand were checkedagainstthe
corresponding PDB files.

Until now, two COMBINE analysesfor uPA and trypsin with 18 and 8 different ligands,
respectively,plus alternativereceptorconformationswere done. In both casesevenwith small
training sets,a promisingcorrelationof functionalgroupsandbioactivity could be shown.In these
analysespnly structuresof complexeswere used,where structureswere availablein the Protein
DataBankwith alreadygiven hydrogensFor doing further COMBINE analysiswithout any given
hydrogenpositions,we have establisheda semi-automatigrocedurefor addinghydrogensn the
correctstate.This procedurerelies on the Insightll and WHATIF programsand requiresscripts
written for this purpose.

In thenextsteps SDFfiles will beintegratedogethemwith coordinate®f complexesandotherdata
in a databaseThe necessaryools for doing databasejueriesand visualisationof resultswill be
realizedin collaborationwith the group of Dr. Isabel Rojas (EML ResearchHeidelberg).First
concepts have already been discussed.

Toolswill be developedo integratethe generatinganddockingof ligand structuresn casesvhere
no 3D structuresareavailableand COMBINE modelswill be madefor othertargets(eg.thrombin
and fXa).



