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Flexible Molecular Docking Studies of Antineoplastic Camptothecin Derivatives on DNA-
topoisomerase | Complex

Song Y unlong,Zhang Wannian,Ji Haitao,Sheng Chunguan,Zhang Min,Y ao Jianzhong,Y u Jianxin,Zhou Y oujun,Zhu Ju,Lu
Jiaguo

School of Pharmacy, Second Military Medical University

Abstract Based on the crystallographic structure of human topoisomerase | (Topo I)-DNA covaent complex, a general
model for the ternary drug-DNA- Topo | complex for camptothecin (CPT) derivatives has been devel oped using flexible
docking teclmiques and thus elucidated the mode of action of CPT compounds interacting with Topo | and DNA from the
atomic level for further design of novel potent CPT derivatives. In our model, CPT intercalated betweenthe- 1 and + 1
base pail's of the cleavage site, stabilized further by H-bonding network between Asn722, Asp533, Lys532, Lys720 of
Topo | and itself. Quantitative structure- activity relationship (QSAR) studies of 20 A-ring substituted CPT derivatives
indicate that there may exist 7r-7t charge transfer interaction between CPT derivatives and Topo I-DNA complex. Our
model of action for CPT provides an excellent fit between CPT and the binding site and is significantly consistent with
the current knowledge of experimental mutations that render CFf resistant and structure-activity relationships of CPT
derivatives, etc. This model provides arationa basis for further design and synthesis of novel potent CPT antitumor
drugs.
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