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TArget Specific Scoring FUNctions (TASSFUN)

TheTASSFUNproject,supervisedby Dr. NiklasBlomberg(GSICompChemAZ Mölndal)andDr.
RebeccaWade(EML Research,Heidelberg),aimsat theconstructionof targetspecifictailor-made
scoringfunctionsby proteinstructure-basedCOMparativeBINding Energy(COMBINE) analysis.
The methodprovidesthe possibility to derive3D QSARsfor a set of receptor-ligandcomplexes
whose3D structurescanbe modeled.As targetproteins,trypsin-like serineproteasesof the blood
coagulationcascadewereselectedbecauseof the largeamountof publisheddataas well as their
importancein diseases.Among theseproteases,we haveso far focusedmainly on the urokinase-
type plasminogen activator (uPA).

In thefirst six months,we workedon developingprogramsfor semi-automaticpreparationof x-ray
structuresfor molecularmechanicscalculationsand also on acquisitionof respectivepublished
kinetic andstructuraldatain SDF files. Initial COMBINE modelsfor uPA and trypsin werebuilt
with a training setof ligandswith a commonstructuralelementof a 2-(2-phenol)indoleor a 2-(2-
phenol)benzimidazolemoiety.During the third quarterof the TASSFUNproject,we haveadapted
the programswritten at EML Researchto the AZ CCE-P/ProteasePlatform during a visit in
Mölndal from February19th to 25th andimprovedthemto run the stepof structurepreparationin a
moreautomaticway in batchjobs suitablefor largeamountsof data.Simultaneously,problemsof
parameterisationof ligands were solved by using SDF files for specifying bond orders in
ANTECHAMBER. Finding the right protonationstatefor the receptor-ligand-complexesis still a
difficult task.At the moment,we addhydrogensfirst to the ligand with InsightII, and thento the
protein and ligand with WHATIF.

The COMBINE modelof uPA wasextendedto all 36 publishedx-ray structureswith 29 different
ligands.Basedon thesestructuresandthecorrespondingelectrondensitymaps,six modelsof uPA
with flexible residuesin variousalternativeconformationswerebuilt. Thesemodelsshouldbeused
for flexible docking of ligands of unknown binding conformations.To validate the docking
procedure,we havestartedto dock ligandsbackinto the crystalstructureof the uPA receptorand
comparedthe dockedbinding mode with the experimentalone. The docking calculationshave
showna requirementof somewater moleculesfor obtaining the correctbinding mode.For this
reason,all 36 crystalstructuresweresuperimposedandnine potentiallyimportantwatersiteswere
manuallyselected.Which watersitesareimportantfor thedockingprocedureandperhaps,alsofor
COMBINE modelswill be checkedin further dockingcalculations.As soonaswe havespecified
the requiredwatersitesandhavea suitabledockingprotocol,we will startvirtual screeningwith
uPA models and small molecule test sets of binders and non-binders.


