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Abstract: Restoration of p53 function is considered to be a new therapeutic strategy for anti-cancers. Molecular
Dynamics (MD) simulations coupled with Molecular Mechanics/Possion-Boltzman Surface Area (MM-PBSA) method
were used to study the mechanism of the PMI-MDMX interaction. The results show that van der walls energy drives the
PMI-MDMX interaction. Calculations based on residue-residue interaction were also performed, and the results not
only suggest that five residues of PMI can produce strong interaction with MDMX, but also the CH-CH, CH-=n, n-nt
interactions predominate the binding of PMI in the hydrophobic cleft of MDMX. We expect that this study can
contribute significantly to the designs of the potent inhibitors inhibiting the PMI-MDMX interaction.
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Figure 1. Structure of PMI-MDMX complex. MDMX and PMI are
showed in new cartoon, the residues Phe3’, Trp7' and Leul0' are
displayed in ball-stick mode
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Figure 2. Root-mean-square deviation of the backbone atoms on
PMI-MDMX complex
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Figure 3. The energies of PMI-MDMX complex as function of time
observed during MD simulaion, EKTOT (up), EPTOT (down) and
ETOT (middle)
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Table 1. Results calculated by MM-PBSA method (kcal/mol)”
= 1. MM-PBSA i+ B 53] H04EE (kcal/mol)*

Component PMI-MDMX MDMX PMI Delta
Mean Std Mean Std Mean Std Mean Std
Ee -2010.49 40.34 -1657.35 31.52 -225.19 11.59 —-127.96 8.90
Evaw —385.79 14.09 -309.37 14.35 -15.12 3.21 —61.30 2.35
Eine 2090.15 26.07 1843.06 23.50 247.09 9.57 —-0.00 0.00
Egas -306.13 15.49 —123.66 14.27 6.79 1.20 -189.26 20.85
Gy 33.13 0.47 31.46 0.46 9.04 0.15 -7.37 0.30
G —-1180.98 37.32 -1077.54 28.04 -251.62 9.34 148.18 22.90
Giol —1147.85 37.14 —1046.08 2791 —242.58 9.31 140.81 22.81
Gobele -3191.47 13.48 —2734.89 12.87 —476.80 5.22 20.22 2.80
Gobior —1453.98 26.81 -1169.74 23.83 -235.79 10.16 —48.45 3.95
TSta 16.10 0.00 15.97 0.00 14.28 0.00 -14.16 0.00
TS0t 15.92 0.01 15.75 0.01 12.89 0.03 -12.72 0.04
TSvip 1090.43 3.88 955.42 3.13 139.41 0.85 -4.39 3.54
TStor 1122.45 3.88 987.14 3.13 166.58 0.85 -31.27 3.56
AGpina -17.18
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Figure 4. Residue-residue interaction spectrum between the inhibitor PMI and MDMX
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Figure 5. Relative geometries of the key residues in PMI-MDMX
complex and hydrogen bonds
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Table 2. The hydrogen bonds of the key residues
® 2. TERENS RSN

Donor® Acceptor’  DistanceA  Angle¥/(")  Freq.%/%
Phe3'-N-H GIn71-OE1 3.112 146.83 46.54
Trp7'-NE1-HE1 Met53-OE1 2.754 151.43 92.25
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