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Trypsin-like serineproteasesare importanttargetsfor treatingthrombo-embolicdiseasesso the
developmentof new specific inhibitors againsttrypsin, thrombin, urokinasetype plasminogen
activator(uPA), factor Xa (fXa) andrelatedproteasess one of the major goalsin structure-based
drug design. The aim of this project is to apply and develop ComparativeBinding Energy
(COMBINE) analysis(1-2) to derive targetspecific scoring functionsfor predicting new potent
inhibitors. The advantageof using COMBINE analysisinsteadof a classicalthree-dimensional
guantitative structure activity relationship (3D-QSAR) is the possibility to correlate physico-
chemical propertiesof protein-ligand-interactiondasedon crystal structuresto experimental
determined inhibition constants.

In the first threemonthsof this project,theliteraturefor aleadcompoundjnvestigatedy Dr. B. A.
Katz and colleagues(Axys Pharmaceutical€orporation,South San Francisco)with dozensof
publishedcrystal structures(3-7), were inspected.The commonstructureelementof thesesmall
moleculeinhibitorsis a 2-(2-phenol)indoleor 2-(2-phenol)benzimidazoleoiety, which is forming
short and very short hydrogenbonds directly to the catalytic residuesor mediatedby water
molecules.

Undersupervisiorof Dr. Niklas Blomberg(GSI CompChemAZ Mdlndal) the dataof the published
compoundswere put into datasheetsogetherwith their K; valuesaccordingto thrombin, trypsin,
uPA and fXa. In the group of Dr. RebeccaWade (EML ResearchHeidelberg)someof these
ligandsinteractingwith bovinetrypsinwereselectecasa smalltestsetfor usein afirst COMBINE
analysis.Before the crystal structures,downloadedform the Protein Data Bank, could be used,
preparatiorof thefiles wasrequired.In view of runningCOMBINE analysiswith largedatasetsof
severalhundredsof compoundscomputerprogramswere written to preparethe files in a semi-
automatic procedure.Subsequentlyparameterdor the ligands were assignedin AMBERS8 by
ANTECHAMBER and PARMCHK. Becauseof misassignmentsf atom typesin the generated
parameterfiles, someentriesin the forcefields used had to be changed.After a short energy
minimizationin SANDER of AMBERS with different restraints.Theseminimized structuresvere
readinto GOLPE 4.5 (8) for building Principal ComponentAnalysis (PCA) and Partial Least
Square(PLS) models.The first resultsare promising,so in next experimentsyater moleculeswill
take into considerationand the qualtiy of correlation between different componentswill be
improved by selecting some variables.

The main work for the next few monthswill be runningfurther analysiswith largertestsetsWith
the help of thesetestsetsthe parameter®f PCA and PLS will be optimizedfor reducingoutliers
anddifficicult variables.For settingup largertestsets,the preparationof structurefiles shouldbe
donein amoreautomatigprocedurdoy improving the written programsandby creatinga database,
which is linked to the existing datasheets.
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