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102 Targets

smina
(Vina)

25,913,363 Poses

Select Top

1,162,031 decoys 
20,441 actives

Balance

20,441 decoys 
20,441 actives

HSP90

HSP90
Target
Balanced

65 decoys 
88 actives

Target
Reduced

4,335 decoys 
88 actives



Training Set – Regression
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import pandas as pd
hsp = pd.read_csv('bioactivity-15_21_16_49.txt',sep='\t')
smi = hsp[(hsp.STANDARD_TYPE == 'IC50') & (hsp.RELATION == '=') & 
(hsp.STANDARD_UNITS == 'nM') & (hsp.PCHEMBL_VALUE > 0)].loc[:,
['CANONICAL_SMILES','PCHEMBL_VALUE']]
smi.to_csv('hsp90.smi',sep='\t',index=False,header=False)

355 Active Compounds

Remove salts
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Features - Classification
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gauss(o=0,_w=0.5,_c=8)
gauss(o=3,_w=2,_c=8)
gauss(o=1.5,_w=0.3,_c=8)
gauss(o=2,_w=0.9,_c=8)
gauss(o=1,_w=0.9,_c=8)
gauss(o=1,_w=0.5,_c=8)
gauss(o=1,_w=0.3,_c=8)
gauss(o=1,_w=0.7,_c=8)
gauss(o=2,_w=0.5,_c=8)
gauss(o=2,_w=0.7,_c=8)
gauss(o=3,_w=0.9,_c=8)
repulsion(o=0,_c=8)
hydrophobic(g=0.5,_b=1.5,_c=8)
hydrophobic(g=0.5,_b=1,_c=8)
hydrophobic(g=0.5,_b=2,_c=8)
hydrophobic(g=0.5,_b=3,_c=8)
non_hydrophobic(g=0.5,_b=1.5,_c=8)
vdw(i=4,_j=8,_s=0,_^=100,_c=8)
vdw(i=6,_j=12,_s=1,_^=100,_c=8)
e_vdw
non_dir_h_bond(g=-0.7,_b=0,_c=8)
non_dir_h_bond(g=-0.7,_b=0.2,_c=8)
non_dir_h_bond(g=-0.7,_b=0.5,_c=8)
non_dir_h_bond(g=-1,_b=0,_c=8)
non_dir_h_bond(g=-1,_b=0.2,_c=8)
non_dir_h_bond(g=-1,_b=0.5,_c=8)
non_dir_h_bond(g=-1.3,_b=0,_c=8)
non_dir_h_bond(g=-1.3,_b=0.2,_c=8)
non_dir_h_bond(g=-1.3,_b=0.5,_c=8)

60 Terms 
Steric 
Hydrophobic 
van der Waals 
Hydrogen Bond 
Solvation 
Electrostatic 
Counts

non_dir_anti_h_bond_quadratic(o=0,_c=8)
non_dir_anti_h_bond_quadratic(o=0.5,_c=8)
non_dir_anti_h_bond_quadratic(o=1,_c=8)
non_dir_h_bond_lj(o=-0.7,_^=100,_c=8)
non_dir_h_bond_lj(o=-1,_^=100,_c=8)
non_dir_h_bond_lj(o=-1.3,_^=100,_c=8)
e_hb
e_ligPen
ad4_solvation(d-sigma=3.6,_s/q=0.01097,_c=8)
ad4_solvation(d-sigma=3.6,_s/q=0.01097,_c=8)
e_s1
e_s2
e_s3
e_s4
e_s5
electrostatic(i=1,_^=100,_c=8)
electrostatic(i=2,_^=100,_c=8)
e_E0
e_E1
num_tors_div
num_heavy_atoms_div
num_heavy_atoms
num_tors_add
num_tors_sqr
num_tors_sqrt
num_hydrophobic_atoms
ligand_length
numBonds
bfO
bfN
myRotors



Models - Classification
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Convolutional Neural Net
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Convolutional Neural Net
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Convolutional Neural Net
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Regression

16https://github.com/dkoes/qsar-tools

RDKit 
path 

2048 bits

SMARTS 
path 
n bits

ECFP6 
circular 

2048 bits

ElasticNetCV
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Docked Poses – Receptors
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HSP90 
2JJC,2XDX,4YKQ,4YKR 

with and without binding site waters

MAP4K4 
4OBO,4U44 

plus 10 representative snapshots  
from 100ns MD



Sampled vs. Selected
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Results
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Pose Prediction
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Did we improve Vina?
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Did we improve Vina?
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Not really.
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Binding Determination (Classification)
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Vina
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Conclusions
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• Minimal improvement in pose selection 
• No improvement with affinity prediction 

• Training set is key 
• Cross-purpose validation is possible 
• CNN scoring has promise 
• 2D did not beat 3D
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