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The aim of the work presented in this thesis was to contribute to the understand of the
characteristic of subsites of Family C1 cysteine proteinases: papain and cathepsin. The molecular
docking between of these enzymes and substrates or inhibitors was studied. In part I: Studies on
molecular docking between papain and para-nitroanilide derivative substrates through substrates
varies in P, and P, subsites were 20 animo acid residues and calculated the interaction energies
between enzymes and substrates were evaluated. The results of these studies were obtained in terms
of free energy binding and inhibition constant (k) of papain reaction with para-nitroanilide
derivative substrates and found that N-Ac-L-Phe-Try-p-NA NA, N-Ac-L-Phe-Met-p-NA and N-Ac-
L-Phe-Lue-p-NA have low free energy binding and k; in substrates varies in P, subsite. The results
were indicated that P, subsite has broad specific for S, subsite of papain. Studies on S, subsite of
papain reaction with N-Ac-L-Glu-Phe-Arg-p-NA have the minimum energy and k in various
substrates. The main important is that causes of interaction to form Glu-Arg salt bridge of N-Ac-L-
Glu-Phe-Arg-p-NA. In part II: Studies on the cathepsins in cysteine proteinases of the papain family
C1 were compared by sequence alignment and superimposition of three-dimensional structures and
then studies on Protein-Protein docking between cathepsin S, H, L and B with protein inhibitors
cystatin D. The result represented that S, subsite of Cathepsin S, H and L was shallow pocket while

the pocket of Cathepsin B was deep pocket. Cystatin D could not bind well in the acitve site of

.. Cathepsin B because the unspecificity of Gly environment in S, subsite and also of steric effect
hindrance of inserted L-domain in s’ subsite. Virtual screening studied on between cathepsin S and
@g—like 681,158 molecules from ZINC database version 8 were determined. The results obtained
top-ranked is ZINC23215439 and the important conclusion that in active site of cathepsin S are
(_3y525,l-113164 aﬁd binding site Trp 186, GInl9 are essential for interactions of cathepsin S-
ZINC23215439 inhibitor complex. The hydrogen atom of sulfhydryl group of Cys25 and H1 atom

of imidazole ring of His164 are formed hydrogen bonds towards the O2 and O4 of ZINC23215439,
respectively. Studies on the molecular modeling and molecular docking of cathepsin S towards the
top-ranked 25, 50 and 100 of drug-like molecules from ZINC database containing various
combination of potential molecular recognition features were undertaken to determine the effect of
binding site interactions. The results of these studies were compared with those of top-ranked 1
drug-like molecule from ZINC database in which that hydrogen bond is essential for binding

interactions between cathepsin S and inhibitors.





