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Visualizing Significance
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Visualizing Significance
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Training Set - Classification

DUD eeE =——p 7‘\‘/‘;‘;)3 P 25913,363 Poses

102 Targets l Select Top

HSP90
arge ’ ‘_ ! :
Reduced 88 jctives Reduced 20,441 actives |
l Balance

HSP90
Target 65 decoys : 20,441 decoys
Balanced 88 jctives Balanced 20,441 actives




ChEMBL ID UniProt Accession

CHEMBL3880 Heat shock protein HSP 90-alpha

import pandas as pd

hsp = pd.read_csv('bioactivity-15_21_16_49.txt',sep="\t")
smi = hsp[Chsp.STANDARD_TYP

Training Set — Regression

Preferred Name

Target Type

Compounds Bioactivities

SINGLE PROTEIN

N

[ 'CANONICAL_SMILES', "PCHEMBL VALUE']]

PCHEMBL_VALUE

smi.to_csv('hsp90@.smi',sep="\t',1index=False,header=False)

Homo sapiens

'"IC50") & (hsp.RELATION == '
(hsp.STANDARD_UNITS == 'nM"') & Chsp.PCHEMBL_VALUE > 0)].loc[:,

\/ Remove salts

| 355 Active Compounds
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Features - Classification
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Models - Classification

Linear Regression
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Convolutional Neural Net

. Dog: 0.99
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Convolution Convolution Fully Connected
Feature Maps Feature Maps Traditional NN
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Convolutional Neural Net
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Convolutional Neural Net %
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Regression

@"\ ] @"\ \N/” @"\ ]
oo cer

RDKit SMARTS ECFP6
path path circular
2048 bits n bits 2048 bits
ElasticNetCV
min X =yl + ol + S5

https://github.com/dkoes/gsar-tools
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Docked Poses — Receptors

HSP90 MAP4K4
40B0,4U44

plus 10 representative snapshots
from 100ns MD 18

2JJC,2XDX,4YKQ,4YKR
with and without binding site waters



Sampled vs. Selected
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Pose Prediction
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Did we improve Vina?
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Did we improve Vina?

Not really.
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Conclusions

- 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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Questions?

CINF 37: 3Dmol.js: Chemical structure visualization for the modern web
6:30pm-8:30pm Sun, Mar 13

c E
c .2
= A
5 &
°© Z
& =
w

COMP 91: Quantum chemical approach for evaluating molecular mechanics force fields based on comparison...
10:30am-10:55am Mon, Mar 14

Presentation
COMP: Divisio..
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COMP 232: GPU implementation of energy minimization for virtual screening
8:00pm-10:00pm Mon, Mar 14

Presentation
COMP: Divisio..

COMP 165: Pharmit: Interactive exploration of chemical space :
11:25am-11:45am Tue, Mar 15 s

Presentation

COMP 271: Convolutional neural networks for protein-ligand scoring
6:00pm-8:00pm Tue, Mar 15

COMP 374: Benchmarking computational methods for binding free-energy estimation
6:00pm-8:00pm Tue, Mar 15

COMP 377: Fragment oriented molecular shape (FOMS) search: A novel shape-based virtual screening method
6:00pm-8:00pm Tue, Mar 15

COMP 232: GPU implementation of energy minimization for virtual screening
6:00pm-8:00pm Tue, Mar 15




