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Study on the mechanism of Bromodomains identification and binding of ligands
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Abstract ; The research of the recognition of acetyl-lysine through Bromodomains in yeast remodeler has attracted
wide attention in recent years. However, the mechanism of recognition and combination between Bromodomains and
ligands needs further study. Fragment-centric topographical mapping ( FCTM) and molecular dynamics simulation
were used to study the mechanism in this paper, in which the simulation time was 24 ns. The geometric structure of
the binding sites was highly concave and its alphaspace reached 131 by FCTM. The results of the molecular
dynamics simulation show that the proline (Pro66) on the surface of combinational site always maintained a strong
intermolecular interaction with the ligand during the simulation, and the distribution of water molecules within the
pocket also existed on the hydrogen bond network of the ligand. The above results indicate that there are two
important factors of Bromodomains to identify and bind ligands: The geometric structure of the protein domain itself
and the continuous interaction of ligands with amino acid molecules on the surface of the binding site and pocket
internal water molecules.
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Table 1 Results of FCTM analysis

Rank Color Score Occupied/% Alphaspace Non-ploar/ %
1 Green 60 71 131 46
2 Yellow 7 0 15 47
3 Pink 3 95 6 50
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Table 2 Parameter setting of the overall molecular dynamics simulation
LB (S I fi] REE R/ k TR H AL
1 ek 10 ps NVT NA \
2 T 100 ps NVT 300 \
3 A1 4 ns NPT 270 100
4 S5 2 4 ns NPT 270 10
5 -l 3 16 ns NPT 270 0
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Fig.1 B-factor value of the A protein chain
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Fig.3 Hydrogen bonding network of water molecules to ligands during simulation
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Fig.4 Force from amino acid molecules on the binding site to ligand
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