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Fig. 1. The structure of beznzo(a)pyrene and the heme part of cytochrome P-450.
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Table 1. LUMO eigen vector and electron density of
heme groupn of cytochrome P-450

Atom LUMO
Eigen vector Electron_density
1Fe 0.14431 0.04165
2N 0.14045 0.03945
3N 0.10155 0.02062
4N 0.09461 0.01790
SN 0.09330 0.01741
6C 0.00273 0.00001
7C 0.13610 0.03705
8C -0.18046 0.06513
9C -0.17307 0.05991
10C 0.14874 0.04425
11C 0.12418 0.03084
12C -0.02190 0.00096
13C -0.13508 0.03649
14C -0.00901 0.00016
15C 0.13853 0.03838
16C 0.10875 0.02365
17C -0.01232 0.00030
18C 0.20596 0.08484
19C 0.14345 0.04116
20C -0.16408 0.05784
21C -0.29180 0.17209
22C -0.27768 0.15421
23C -0.18335 0.06723
24C -0.21611 0.09340
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Fig. 3. HOMO eigen vector and electron density of B(a)P.

Fig. 4. The calculated stacking interaction models. B(a)P is indicated by bold lines.
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Theoretical Study on The Interaction Between Benzo(a)pyrene
and Cytochrome P-450

Seong-Tak Doh

Department of Clinical Pathology, Taegu Junior Health College, Taegu 718-910, Korea

Considering the planar structure and nonpolar properity of benzo(a)pyrene(B(a)p) and the
planar heme part of cytochrome P-450, stacking interaction is probable. MO calculation on B(a)P
and heme part of cytochrome P-450 were carried out to dertermine probable stacking interaction
models. In this case, orbital interaction is most important. Accordingly, the stacking positions
have high eigen vector in frontier orbital and boning type between two molecules. In this way,
five probale models were selected and examined by MN2 and MO method. The most probable
stacking interaction model which is the 4, 5, 6 positions of B(a)P overlap Y carbon atom and I
pyrrole ring of heme group was determined.

Key Words: Benzo(a)pyrene; cytochrome P-450; heme; stacking interaction; MN"; ZINDO/S; interaction
energy.
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