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Abstract — DNA topoisomerase I (TOP1) helps the control of DNA replication, transcription and recombination by assist-
ing breaking and rejoining of DNA double strand. Camptothecin (CPT) and its derivative, topotecan, are known to inhibit
TOP1 by intercalating into TOP1-DNA complex. Recently various non-CPT intercalators are synthesized for a new class
of TOP1 inhibitors. In this study, six compounds isolated from Poria cocos were investigated for their interaction with TOP1-
DNA complex using the flexible docking program, FlexiDock. The binding modes were analyzed and compared with the
TOP1 inhibition activities. The compounds that showed potent activity were intercalated between the +1/-1 base pairs of
DNA, located near the active site phosphotyrosine723 and formed hydrogen bonds with active site residues. On the other
hand, compounds with no activity were not docked at all. The binding modes were well correlated with the inhibition activity,
suggesting the possibility that potent inhibitors can be designed from the information presented by the docking study.
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Table I - Structures of compounds isolated from Poria cocos and camptothecin

Compound Structure Compound Structure

wmill)

/I'"":._ \

(S)-(+)-Turmerone : F Ergosterol peroxide

Pachymic acid Polyporenic acid C

HOOC,, H2OCy,,

Dehydropachymic acid Tumulosic acid

H

Camptothecin
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Fig. 1 - Docking of TPT (A) and CPT (B) into TOP1-DNA. A and B:
Front view, b: Side view, Dark grey ball and stick: TPT/
CPT in the docked structure, Grey ball and stick: TPT in
X-ray structure, Light grey stick: DNA bases, Black thin
line: TOP1 residues and water molecules, Black dotted
lines: Hydrogen bonds.
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Table II — Docking results and % inhibition of 6 compounds isolated from Poria cocos and CPT

. 4... o Degree of  Distance from P

Compound % 1nhibition interaction P723 (A) Binding mode

1. No intercalation
(S)-(+)-Turmerone 0 0 10.04 2 No H-bond

. 1. Intercalated between bases of nonscissile strand

Ergosterol peroxide 0 0 8.90 2. No H-bond

1. Intercalated perpendicular to the -1/+1 bases of scissile
Pachymic acid 43.5 ++ 6.21 strand but located between the two strands

2. H-bond with Arg364

1. Intercalated perpendicular to the -1/+1 bases of scissile
Polyporenic acid C 55.8 ++ 544 strand but located between the two strands

2. H-bond with Wat2 and G11

1. Intercalated perpendicular to the -1/+1 bases of scissile
Dehydropachymic acid 60.7 +++ 4.60 strand with proper location

2. H-bond with Asn352

1. Intercalated perpendicular to the -1/+1 bases of scissile
Tumulosic acid 833 ++++ 4.03 strand with proper location

2. Hbond with Thr718
CPT 946 R 351 1. Intercalated parallel to the -1/+1 bases of scissile strand

2. H-bond with Ptr723 through Watl and directly with Wat2

"Relaxation assay for TOP1 catalytic activity (at 100 uM)'?
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Fig. 2 - Docking of (S)-(+)-turmerone (A) and ergosterol peroxide (B) into TOP1-DNA. (A~B) are views looking down the DNA helix. (a~b)
are the side views perpendicular to the DNA helix axis. Dark grey ball and stick: Compounds, Grey stick: DNA bases, Black thin line:
TOP1 residues and water molecules, Black dotted lines: Hydrogen bonds.
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Fig. 3 - Docking of pachymic acid (A) and polyporenic acid (B) into TOP1-DNA. (A~B) are views looking down the DNA helix. (a~b) are the
side views perpendicular to the DNA helix axis. Dark grey ball and stick: Compounds, Grey stick: DNA bases, Black thin line: TOP1
residues and water molecules, Black dotted lines: Hydrogen bonds.
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Fig. 4 - Docking of dehydropachymic acid (A), and tumulosic acid (B) into TOP1-DNA. (A~B) are views looking down the DNA helix. (a~b)
are the side views perpendicular to the DNA helix axis. Dark grey ball and stick: Compounds, Grey stick: DNA bases, Black thin line:
TOP1 residues and water molecules, Black dotted lines: Hydrogen bonds.
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