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Protein-Ligand conformation parallel search method based on pose sharing
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(1. Department of Computer Science and Technology, Soochow University, Suzhou 215006, China;
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Abstract; Rosettalligand samples the protein-ligand complex conformation space using multi-restart docking
protocol. The sampling information is not shared between different docking instances. Thus parallel docking is just
faster but not necessarily better than the serial version. We modified the original Roesttal.igand algorithm in Rosetta
v3.4, making the sampling information shared between all docking instances to improve the sampling process. Test
results on a 11-target simulation set showed that sharing sampling could increase the proportion of natural-like
structures in candidate structures and lower the average energy of candidate structures in most cases.
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Fig.1 Original dock algorithm in Rosettaligand
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pose HLHKL

WA Y HERFELE AR T last_accepted_pose , W%
ZBCUCRFE , FF IR FESS SR 1ast_accepted _pose

XT3 an SR 1 5 2 i R A 45 SR AN A Tast _accepted _

pose , WIFEAE A 432 52 B AH 48 2 i RAESE 2R, He 52 1) [
FE YT SRR 2 B last_accepted_pose, E4a 15}
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1:Input;current_pose, last_accpeted_pose,
score_function
Output ; None
read in shared pose
scorel =score_function ( cureent_pose )
score2 =score_function (last_accepted_pose)
boltz_factor =score2—scorel
probability =exp (min(40.0,max( —40.0,
boliz_factor) ) ) * proposal_density_ratio
8 :1f( probability<1)

9. if(uniform_rand ( ) > =probability )
10 ; current_pose = last_accepted_pose
11:end if

12:end if

13 :last_accepted_pose = current_pose
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Table 1 Comparison of number of decoys with Irmsd<2.0,
lowest energy and duration between

experimental and control group

PDB  lrmsd<2 541032 B4 T[]

1AQ1 60 2539 -839.6 —866.3 20 h35min 22 h 19 min
IDBJ 60 355 -57.8 =835 13h10min 15 h 4 min
1DM2 127 49 -795.7 -814.0 17 h44 min 17 h 52 min
INJA 0 0 -880.9 —891.5 24 h46 min 26 h 23 min
INJE 7 0 -868.9 8754 23h14min 25h5 min
IPNO 445 185 -581.0 —-634.6 15h 37 min 18 h 37 min
IPBQ 139 1210 -682.7 -754.7 16 h 15 min 19 h 12 min
1YIM 478 3256 —-843.7 =581.0 17 h 14 min 19 h 19 min
2AYR 145 4654 -857.4 —880.7 23h 17 min 23 h 51 min
2PRG 17 7 -880.2 -892.4 23 h 13 min 24 h 12 min
4TIM 52 31 -775.2 =791.0 18 h52min 20 h 4 min

T RO SRl

Notes ; Dark as the experimental group.
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Fig.4 Stacked histogram of decoys with Irmsd fallen in interval 0~1 and 1~2
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Fig.5 Histogram of Rosetta energy of all decoys of all 11 targets
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Notes ; white for experimental group, grey for control group.
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