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Fig.3 Superimposition of HDAC1 model ( red: helices, yellow: sheets, green: loops) and HDAC8 X-ray
structure( grey: cartoon) with the co-crystallized inhibitor TSA (orange sticks) (A), zinc geometry
at the active site of HDAC1( green) with HDACS8 counterpart( grey) (B)
The cyan dashed lines represent hydrogen bonds while the red ones represent the two Asp-His charge delay systems in

HDACI.
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Fig.4 RMSD of the C, N, C, atoms of the systems(A) and apicidin(B) with respect
to the starting structure as a function of time
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Fig.5 Distance fluctuations for the Aode side chain
of apicidin with HDAC1 and HDACS during

the molecular simulation
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Fig. 6 Average RMSF for amino acid residues of complexes during the last 800 ps
(A) All residues; (B) residues in the active pocket( around Zn** demarcated by asterisk). a. Met30; b. Lys31; c. pro032; d. Glu98;
e. Asp99; f. Gysl00; g. ProlOl; h. Hisl40; i. Hisl41; j. Glyl49; k. Phel50; 1. Cysl51; m. Acpl74; n. Hisl78; o. Aspl81; p.
Glu203; q. Tyr204; r. Phe205; s. Gly268; t. Asp269; u. Arg270; v. Leu271; w. Tyr303.
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Selective Inhibition Study of Apicidin Towards Class I HDACs by
Molecular Dynamics Simulation
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Abstract The selective inhibitory activity of cyclic tetrapeptides apicidin towards class I histone deacetylases
(HDACs) was studied by molecular dynamics simulation. The 3D structure of HDAC1 was constructed by
homology modeling using the X-ray structure of HDACS as template. Furthermore, the 3500 ps molecular
dynamics simulations were performed on both apicidin-HDACI and apicidin-HDAC8 complexes, which were
obtained by molecular docking. As a result, the Arg270 locating at the entrance of the HDACI active pocket
played a crucial role in forming stable interactions with apicidin. There were two lasting hydrogen bonds
between apicidin and HDAC1 during the molecular dynamics simulation, while none between apicidin and
HDACS. This difference could be another important reason for the high inhibitory activity of apicidin to
HDACI.

Keywords Apicidin; Histone deacetylase; Molecular dynamics; Homology modeling; Molecular docking
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