Report for 3" Quarter (February - April 2005)
TArget Specific Scoring FUNctions (TASSFUN)

The TASSFUNproject,supervisedy Dr. Niklas Blomberg(GSICompChemAZ Méindal) andDr.

RebeccaVade(EML ResearchHeidelberg)aimsat the constructionof targetspecifictailor-made
scoringfunctionsby proteinstructure-base@OMparativeBINding Energy(COMBINE) analysis.
The methodprovidesthe possibility to derive 3D QSARsfor a setof receptor-ligandcomplexes
whose3D structurescanbe modeled.As targetproteins,trypsin-like serineprotease®f the blood

coagulationcascadewere selectedbecausef the large amountof publisheddataas well astheir

importancein diseasesAmong theseproteaseswe haveso far focusedmainly on the urokinase

type plasminogen activator (UPA).

In thefirst six months,we workedon developingprogramsor semi-automati@reparatiorof x-ray

structuresfor molecularmechanicscalculationsand also on acquisitionof respectivepublished
kinetic and structuraldatain SDF files. Initial COMBINE modelsfor uPA andtrypsin were built

with a training setof ligandswith a commonstructuralelementof a 2-(2-phenol)indoleor a 2-(2-

phenol)benzimidazolenoiety. During the third quarterof the TASSFUN project,we haveadapted
the programswritten at EML Researchto the AZ CCE-P/Proteas®latform during a visit in

Molndal from Februaryl9" to 25" andimprovedthemto run the stepof structurepreparatiorin a

more automaticway in batchjobs suitablefor large amountsof data.Simultaneouslyproblemsof

parameterisatiorof ligands were solved by using SDF files for specifying bond orders in

ANTECHAMBER. Finding the right protonationstatefor the receptor-ligand-complexds still a

difficult task.At the moment,we add hydrogendirst to the ligand with Insightll, andthento the

protein and ligand with WHATIF.

The COMBINE modelof uPA wasextendedo all 36 publishedx-ray structureswith 29 different
ligands.Basedon thesestructuresandthe correspondinglectrondensitymaps,six modelsof uPA
with flexible residuedn variousalternativeconformationsverebuilt. Thesemodelsshouldbe used
for flexible docking of ligands of unknown binding conformations.To validate the docking
procedurewe havestartedto dock ligandsbackinto the crystalstructureof the uPA receptorand
comparedthe dockedbinding mode with the experimentalone. The docking calculationshave
shown a requirementof somewater moleculesfor obtainingthe correctbinding mode. For this
reasonall 36 crystalstructuresvere superimpose@ndnine potentiallyimportantwater siteswere
manuallyselectedWhich water sitesareimportantfor the dockingprocedureandperhapsalsofor
COMBINE modelswill be checkedn further docking calculations As soonaswe havespecified
the requiredwater sitesand havea suitabledocking protocol, we will startvirtual screeningwith
uPA models and small molecule test sets of binders and non-binders.



