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Fig. 1 The structures of L708, 906
and SCITEP inhibitors
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Fig. 2 The binding modes of IN with

the inhibitors L708, 906 and SCITEP
(a) IN_L708, 906 docked mode. (b) IN_5CITEP complex from protein
data bank.
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Table 1 The energy decomposition of the top twenty key residues concerned with binding inhibitor L708, 906 (kJ/mol)

No. Residues AVDW AELE ASA AGB AEtot References

1 Argl66 -554  -187.37 -166.88  -19.92  -379.71 The integrase tetramer model constructed by NIH?!

2 Arglo7 -5.1 -159.46 -135.62  -34.17 -334.35 The complex model of IN dimer with EBR28 peptide®!

3 Argl99 -551 -126.87 -10498  -66.49 -303.85 The complex model of IN with viral DNAFY

4 Arglg87 -322 -131.45 -103.06 -63.81 -301.54 The 1EX4 crystal structure refined by Chen e al.?"

5 Asp64 -0.75  -107.87 -90.85 21.27 -1782 Belonging to the DDE motif residues confirmed by the mutation
experiment*?

6  Asnld4 -6.79 -90.03 -71.78 -091  -169.51 The complex model of IN dimer with EBR28 peptide®

7  Asnl55 -6.16 -8435  -67.15 -6.04 -163.7 The complex model of IN with LCA molecule?”

8  Asnll7 -2.08 -84.16 -61.37 -13.73  -161.34 The complex model of IN with LCA molecule?”!

9  Gluls7 -4.21 -9223  -76.79 1454  -158.69 The drug filtering model by Wielens et al.®”

10 GIn62 -8.46 -80.97  -63.27 -0.53  -153.23 The drug filtering model by Wielens et al.®?

11 GInl37 -5.36 -80.95 -58.05 -7.3 -151.66  Belonging to the DDE motif residues confirmed by photo-cross-linking
experiment®*)

12 Aspllo -1.49 -78.04 -63.67 -1.48  -144.68 Belonging to the DDE motif residues confirmed by the mutation
experiment®

13 GInl48 -83 -75.82 -55.56 =35 -143.18  Belonging to the DDE motif residues confirmed by photo-cross-linking
experiment!*!

14 GInl77 -3.59 -74.73 -50.97 -10.42  -139.71 The complex model of IN dimer with EBR28 peptide®

15  Glul52 -5.6 -72.89 -58.08 -2.27 -138.84 Belonging to the DDE motif residues confirmed by the mutation
experiment®

16  Asnl44 -3.53 -71.26 -49.74 -13.39  -137.92  Belonging to the DDE motif residues confirmed by photo-cross-linking
experiment!*!

17  GInl46 -1.94 -69.03 -44.77 -16.94  -132.68 Belonging to the DDE motif residues confirmed by photo-cross-linking
experiment*!

18  GInl68 0.87 -70.45 4721 -14.84 -131.63 The complex model of IN dimer with EBR28 peptide®

19  Glul38 -7.06 -55.09 -39.52 -15.66  -117.33  Belonging to the DDE motif residues confirmed by Photo-cross-linking
experiment®*)

20 Aspl67 -1.15 -28.17  -11.05  -59 -99.37 The drug filtering model by Wielens et al.®?
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Table 2 The hydrogen bonds formed in the IN and IN_L708, 906 systems

Systems Acceptor Donor Distance/nm Angles/(°) Frequences/%
IN Asnl120-O Thr97-OG1-HG1 0.274 £ 0.011 162.39 + 9.65 83.82
His78-NDI Ser81-0G-HG 0.282 + 0.009 163.58 + 8.95 77.90
Gly193-0 Argl87-NH1-HH11 0.282 + 0.009 158.83 £ 9.40 75.12
Ser57-0 His78-NE2-HE2 0.282 + 0.009 159.01 £ 10.63 71.64
Pro58-O Trp61-NE1-HEI 0.284 + 0.009 150.24 + 10.82 63.87
Asnl155-0 Thr66-OG1-HG1 0.276 + 0.011 157.76 + 10.28 62.17
IN_L708, 906 Asn120-O Thr97-0G1-HG1 0.270 £ 0.011 162.77 +9.01 84.14
Glul38-O0 Thr115-0G1-HG1 0.276 + 0.012 160.59 +9.96 83.26
Pro109-O Trp61-NE1-HEI 0.284 + 0.009 158.65 + 11.19 81.22
GIn146-O GIn62-NE2-HE21 0.285 + 0.009 162.70 + 9.29 78.14
His78-ND1 Ser81-0G-HG 0.285 + 0.009 165.51 £9.26 72.59
Thr115-0G1 GIn137-NE2-HE22 0.288 + 0.007 162.00 £ 9.11 68.45
1le84-0 Asn184-ND2-HD21 0.287 + 0.008 164.35 + 8.48 66.37
11e203-0 Thr206-0G1-HG1 0.276 £ 0.011 162.21 +10.65 61.97
L708, 906 GIn148-O0 L708, 906-0O1-H1 0.273 + 0.011 161.54 + 9.54 60.24
Aspl116-0OD1 L708, 906-0O1-H1 0.270 £ 0.012 165.69 +9.08 52.82
Asp116-OD2 L708, 906-0O1-H1 0.276 £ 0.011 162.21 +10.65 35.65
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Fig. 3 Comparative molecular dynamics analysis between the IN system and the IN_L708, 906 system
(a) RMSD of the Ca atoms of the whole IN system (IN-all) and its functional loop region (IN-loop) versus simulation times. —: IN-all; ——: IN-loop.

(b) RMSD of the Ca atoms of the whole IN_L708, 906 system (COM-all) and its functional loop region (COM-loop) versus simulation times. —:

COM-all; ——: COM-loop.
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Fig. 4 The distribution of the top 20 eigenvalues
from the IN and IN_L708, 906 systems
o—o: IN; o—o: IN_L708, 906.
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Fig. 5 Displacements for the 5 highest eigenvectors of the following two systems
(a) The IN system. (b) The IN_L708, 906 system.
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Fig. 6 Atomic fluctuations for the 3 highest eigenvectors of the following two systems
(a) The IN system. (b) The IN_L708, 906 system.
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Fig. 7 Calculated DCCM from the MD simulations trajectories of the following two systems
(a) The IN system. (b) The IN_L708, 906 system.
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Study on The Binding Mode and Mobility of HIV-1 Integrase
With L708, 906 Inhibitor”
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Abstract The complex (IN_L708, 906) model of HIV-1 integrase with L708, 906 inhibitor was obtained via
molecular docking method in previous work. The key residues of IN_L708, 906 complex model were detailedly
analyzed from the three perspectives (i.e. distance, energy and hydrogen bond). The results show that the complex
model is similar to the IN_SCITEP complex structure from proteins data bank. The difference of the motion modes
and correlativity between IN L708, 906 model and IN monomer was investigated with principal component
analysis and dynamical cross-correlation map methods. The computational results indicate that the association with
L708, 906 leads to the flexibility decrease of functional loop region, the lose of regular motion, as well as the
disordered increase of correlative motion, which may be the main reasons for the activity attenuation of IN. All the
simulation results may help the anti-HIV drug design based on the structures of Aryl diketoacids.
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