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Abstract  The hinding made of MMP — 2 with hydroxamate inhibitors was stirdied by using molecular dynamics
L MDT simulations, In MIF simulations. a bonded model for the catalytic zine center was used to represent the
bonded interactions between zine center and enzyme/inhibitor. From the simulated resitlts, it can be seen that
the substituent on R! site will form gond steric complementarity with the ST hydrophobic pocket of MMP - 2;
cunsequently, produce strong van der Waals contacts and hydrophobic interactions. Moreover, the hydrogen
lLunds between receptor aml ligand was critical for ligand binding, and two inhibitor can form 5 and 8 hydrogen
bonds with MMP — 2, respectively. The stronger binding affinity of B than A may be derived from the more fa-
vorable hydrgen — bonding interactions. In MDD simulations., the coordination of the inhibitor's hydroxamate
group fo the catalytic zine atom was maintained very well for the entire stmulation time. The predicted complex
struclure of MMP - 2 with hylroxamates will be very important for us to take into insight the potential mecha-
nisms of the intermolecular interactions between inhibitor and receptor, especiatly with respect to the design of

new compoinds.
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BEW K/ om*) R/ x 107 'nm)
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Table 2

The experimental binding affinities of inhibitors and the nonbonded

between 1mleractions inhibitors and their environments

No A/ (kI'mol™'t B/ (k- mal ™)

En (K mal ™1

Epu (k] mal 2] B kI mal "1 ]

A -58.2 -437.0

B -62.7 - 506 7

-338.6 -219.4 121.0

-307.5 - 283.2 84.9

¥3 BB T A K (1m)
Table 3 The average length of the coordinate honds between zine and ligands {nm)

[ oL NE2 HIS 201 NEZ HIS 205 NEZ HIS 211
Al 0.2041 (0.0083! 0. 2308 (0.0080! 0.1967 (0.00831 B.2176 (0.0081] 0.1969 (0.0083)
Al 0 2087 (0.0084) 0.2281 (0.0085 B, 2025 (0.0087) 0.2X3 (0.0084) 0. 2014 (0.0085)
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Fig.! The complexed struchwes from the averaged MD trajectories
(a} the complened stusture of iohihuor A and MMP — 2; (bl the complexed structure of mhibitar B and MMFP - 2
{ uthibitors are indicated by vsng stick — and — hall model)
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HF BB EAHEEIERE, AR 2 PIHEREY
MF kA AT ESHER, MH M B
M VMMP - 2 R F R A - 283.2 kl/mol ) E
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Table 4 The distance of hydrogen ~ honds hetween inhibitors and protewn {nm)

Ko. 1 2 i 4 5 6 7 8

Inhabitor Q1) Y8 D) NLT) N2} QL) LY B! 015) 005

Protein 0 02 Or2 0 ) OEI Y ODI
GLY 162 LEU 164 GLU 202 FRO 221 TYR 223 GLU 202 GLY 162 ASP 161

\ 0. 3030 0.3758 0.2819 0.3391 0 2886

' (0.0186) {0.0226) €0.0a7) 10.0276) (0.0276)

5 0.2812 0.2838 b 2825 0.28%4 0. 287 0.3466 0.%19 0.7952
(0.0138) (0.0102} (0.0134) (0.0119) {0.0174) (0.0234) (D.0559) (0.0341)
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