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Reverse virtual screening platform and its application
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Abstract ; Computer based-target identification provides a unique tool for finding new application of old drugs and

for the research on side effects of drug toxicity. Using molecular docking software AutoDock Vina and an in-house

disease target database,

we developed a Reverse Virtual Screening platform to identify protein targets for small

molecules. The platform has been tested with pyridostigmine, a drug targeting acetylcholinesterase. This Reverse

Virtual Screening successfully identified acetychlinesterase as pyridostigmine’ s target, showing its applicability and

accuracy in computer assisted drug design.
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Fig.1 Reverse Virtual Screening and its usage
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Target:carbonic anhydrase2
PDBcode : 1EOU

Target carbonic anhyarase2

Pubrned ID 11802772
Classification LYASE
EC 4.2.1.1
Uniprot ID,Uniprot name [P00918.CAH2 HUMAN
Gene Symbol CA2

Target drugs 135-07-9.DB00232
CAS,drugbank ID,drug name)] Methydothiazide......

Target:carbonic anhydrase2
PDBcode : 1IEOU
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Fig.2 Method of Reverse Virtual Screening platform
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Fig.3 Reverse virtual screening platform workflow
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Fig.4 Reverse virtual screening interface
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Ligand File: Pyridostigmine.pdbqt
DockingCount: 5487
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Fig.5 Pyridostigmine structure and binding mode
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TargetName Score PDB Poclet PulMed ID  Chsification EC UNP_ACUNP_ID Poclet_Description Gene_Smbol Drug CASDrug DBid Drug name

acetylcholinesterase -7 4ev5_B_HUP_605 23035744 HYDROLASEH 3117 P22303ACES HUMAN  Buacetykholinesteraseis ~ ACHE  62-49-7DB00122 Choline;321-64-2 DB00382 Tacrine;
-69 dey5 A HUP_604 203574  HYDROLASEH 3117 P22303ACES HUMAN  Auacetykcholinesteraseis ~ ACHE  62-49-7DB00122 Choline;321-64-2 DB003S2 Tacrine;
-6.7 4m0e_A_1YL_604 24900610  HYDROLASEH 3117 P22303ACES HUMAN  Auacetykcholinesteraseis ~ ACHE  62-49-7DB00122 Choline;321-64-2 DB00382 Tacrine;
-6.6 3l A_S04.1012 20138030  HYDROLASE 3117 P22303ACES HUMAN  Auacetykcholinesteraseis ~ ACHE  62-49-7DB00122 Choline;321-64-2 DB003S2 Tacrine;
-65 4m0f_A_IYK_604 24900610  HYDROLASEH 3117 P2203ACES HUMAN  Auacetykcholinesteraseis ~ ACHE  62-49-7DB00122 Choline;321-64-2 DB00382 Tacrine;
-65 dey7 A _E20 604 203574  HYDROLASEH 3117 P23 ACES HUMAN  A:acetykcholinesteraseis ~ ACHE  62-49-7DB00122 Choline;321-64-2 DB00382 Tacrine;

neutrophil collagena  -6.9 1z0_A_EIN_994 1645108 ~ HYDROLASE 342434 P24 MMPS HUMAN  Awnewtrophil collagenase ~ MMP§  154039-60-8 DB00786 M arimastat; N/A DB02326 1-Hy
-6.7 3dpe A_AXB_1 19173605 HYDROLASE 34244 P2894MMPS HUMAN  Awmewtrophil collagenase ~ MMP§  154039-60-8 DB00786 M arimastat; N/A DB023261-Hy
-67 1i76 A BSI 1 10978185 HYDROLASE 34244 P2894 MMPS HUMAN  Amewrophilcollagenase ~ MMPS  154039-60-8 DB00786 M arimastat;N/A DB02326 1.Hy
-6.7 ljan A HOA 4 §07185  HYDROLASEH 342434 P22894MMO08 HUMAN  A:mewtrophilcollagenase ~ MMP8  154039-60-8 DB00786 M arimastat; N/A DB023261-Hy
-6.6 1a86_A_07B_1 955333 HYDROLASEH 342434 P22894MMO8 HUMAN  Awmewtrophilcollagenase ~ MMPS  154039-60-8 DB00786 M arimastat; N/A DB02326 1-Hy
-6.6 Mng B_AXA 2 19173605 HYDROLASE 34244 P2894MMPS_ HUMAN  B:newrophil collagenase ~ MMP§  154039.60-8 DB00786 M arimastat; N/A DB02326 1-Hy
-6.6 125 A_2NI_1000 16242329  HYDROLASE 34244 P24MMPS HUMAN  Awmewrophil collagenase ~ MMP8  154039-60-8 DB00786 M arimastat; N/A DB023261-H)
-66 ljag A 0151 TIA718  HYDROLASEH 342434 P22894MMO08 HUMAN  Awmewrophilcollagenass ~ MMPS  154039.60-8 DB00786 M arimastat; N/A DB02326 1-Hy
-65 1zx_A_FIN 994 16451088 HYDROLASE 34244 P2894MMPS HUMAN  Awmewrophil collagenase ~ MMP§  154039-60-8 DB00786 M arimastat; N/A DB023261-Hy
-65 Mng A_AXA L 19173605 HYDROLASE 34244 P2894 MMPS HUMAN  A:newtrophilcollagenase ~ MMPS§  154039.60-8 DB00786 M arimastat;N/A DB02326 1-Hy

Fig.6 Result example of pyridostigmine reverse virtual screening
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