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Homology Modeling of Human Acrosin and Its Molecular Docking
Study with KF950
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Abstract Homologous 3D model of human acrosin was built on the basis of the crystal coordinates of ram
and boar acrosin, while the reliability of the model was assessed by Ramachandran plot and Profile-3D
analysis. The active site of human acrosin was searched by Insight II/binding site analysis and important
functional residues were located at the active site. To explore the binding mode of the 4-guanidinobenzoates
with the active site of human acrosin, KF950 was docked into the active site and specific hydrogen-bonding
interaction was found to play an important role in inhibitor recognition and orientation. These results pro-
vided a basis for the rational design of specific inhibitors to the target enzyme and the discovery of novel
contraceptive agents with high potency.
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Figure 1 Sequence alignment between human acrosin, ram acrosin and bore acrosin
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AT ZANROTATIN B-RR G5 H. HH - A TOUAREY 1~23
BB DX I AE AR i A 5 ) B o 5 1) — i Als b, DAL
DI AT R, O IR OR ST 1) A = 15644 (His, Asp
N Ser) LUH Bt R TR S A T T R S, NSHEER
TE 2 T A il 3 )5t 1 () 39 J7 i AB (root mean square, rms)
fE5 5914 0.04469 F10.03628 nm, 435 1) rms 43 %
7 0.11642 F1 0.09181 nm, PO X IAR {6 L,
K 22 EE R A EARRMMP loop X. LA
Ramachandran E|(& 3)70#T KA B 11 87.4%% 1T
ORIy AR T AL X, 9.5% AIBRIETE N LA VF AT X

B2 A5 — e i ko s B

Figure 2 Ribbon representation of human acrosin
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Figure 3 Main-chain dihedral angles (Ramachandran plot) of
modeling human acrosin
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Figure 4 Profile 3D plots of the modeling human acrosin
3D-structures

BATTA B N N TR Arg 50, Arg 249, Lys 251 Ffl
Arg 252. THEE ARG A4 =644 His 57, Asp 102
H Ser 195 J& TRUAAT A AR AL T 1R 1) SC B R IES, A1
I3 HIRE N T N THAA R His 69, Asp 123 Al Ser 221. ik
X BCTRILAT CUANTARRG 321 2 R AR . LR gs
IR G G o8 = RV R T T o 4 &85 4 2 il ] RS e
Sitel f& NIAREITETEAL . 1550, 200 oA SLIGIE
S 4D THEEERR L Arg 50, Arg 249, Lys 251 Al Arg 252
WA 3 AR AL T Site 1, Arg 50 4785 (151 N i, JF:
AE T eI AR s, R, S TIRRE R P
IhRE % o T 14k —HE4A His 69, Asp 123 Fl Ser 221
LT Site 15 FRIR, B N TR = 4 25 1) 15 HE AR
TR S AR S50 B G LA S RN, Site 1 R4 E S HEE
HIVHER TRARBES P A7 s — 25, Az X Sl TR
(/N2 TSR RS, o TR S8 8 e 5 AN
Ji, Site 2, Site 3, Site 4 1 Site 5 FF & Site 1 #{ut, Site 6
H 4 Site 1 48T, HAHERILD ARG, FHETBARFR AN K
F, Site 6 JCiEBCAIETEAT AL

R 1 ATUAMH R LK EIFHRW 6 N
Table 1 Six cavities discovered on the modeled structure of human acrosin
Site Size Residue
Ala 67, Ala 68, His 69, Ala 118, Thr 119, Glu 120, Asn 122, Asp 123,
Site 1 135 Trp 195, Thr 196, Asn 197, Gly 198, Arg 199, Val 200, Gly 212, Thr 216, Cys 217, Gln 218, Gly 219, Asp 220, Ser
221, Trp 243, Gly 244, Val 245, Gly 246, Cys 247, Ala 248, Arg 249, Ala 250, Lys 251, Arg 252
Site 2 120 Arg 153, Gly 154, Ser 155, Ile 185, Asp 186, Leu 187, Pro 202, Thr 203, Asn 204, Val 205
) Ile 24, Val 25, Gly 26, Gly 27, Lys 28, Ala 29, Gly 164, Tyr 165, Ile 166, Arg 172, Pro 173, Ser 174, Ile 176, Leu 177,
Site3 104 \jet 178, Glu 179, Ala 180, Thr 216, Asp 215, Cys 217
Site 4 68  Ala 149, Gly 150, Leu 151, Pro 152, Cys 227, Lys 228, Asp 229, Ser 230,
Site 5 57  Tyr 46, Asn 47, Ser 48, His 49, Asn 93, Asn 94, Lys 95, Glu 103, Arg 104, Tyr 105
Site 6 54 Thr 53, Cys 54, Cys 70, Gly 73, Lys 74

“ Identified functional residues are under lined.
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Figure 5 The active site of human acrosin in 3D structure
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Figure 6 Docking result of KF950 with human acrosin

The residues within 0.4 nm from the ligand are shown, the residues involved in
the hydrogen bonding with KF950 are colored red, hydrogen bonds are indi-
cated with dotted lines and KF950 is displayed in CPK mode
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