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I. INTRODUCTION 
Machine learning techniques are widel

generation of models for the prediction of pro
in drug discovery such as absorption, distribut
excretion, and toxicology (ADMET) propert
learning methods are commonly used in app
linear separable data in QSAR studies[2]. T
have also been successfully applied to virtual
screening through the construction of QSAR
prediction of biological activity[3].   

In this work, we have implemented an O
neural network (ANN) using back propagatio
added bias.  ANNs have been applied to QS
previous work[4].  We demonstrate our im
biological data obtained through PubC
hydroxysteroid dehydrogenase (HSD) inhi
linked to neurodegeneration[5]. The data se
inactive compounds and 5k active compounds.

II. RESULTS 
All C++ ANN trainings were performed 

workstation equipped with 12GB RAM a
Xeon(R) W3570@3.20GHz running 64-bit C
OpenCL GPU ANN implementation trainings
on NVIDIA Tesla C1060, NVIDIA Fermi C
GTX 470, and ATI Radeon HD 5970.   

Using an optimized feature set achieved th
forward feature selection, the ANN with a h
neurons, eta of 0.001, and alpha of 0.5 achi
 

Figure 1. Average ROC curve from feature-opti
validated ANN training resulting in an average A
enrichment of 5.9 for the independent data set. 
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ly used for the 
operties important 
tion, metabolism, 
ties[1].  Machine 
proximating non-
These techniques 
l high-throughput 
R models for the 

OpenCL artificial 
on of errors with 
SAR problems in 

mplementation on 
Chem for 17β-
ibition, a target 
et contained 70k 
.  

on a Dell T3500 
and an Intel(R) 

CentOS 5.2.  The 
s were performed 
C2050, NVIDIA 

hrough sequential 
hidden layer of 8 
ieved an average 

relative rmsd of 0.09 for the 5-fold c
the monitoring data set.  The avera
the cross-validated trainings on the
5.9 at a 1% cutoff while the averag
0.83 (Fig 1).  The OpenCL impleme
up to 85-fold (Table I).       

TABLE I 
TRAINING TIMES IN MINUTES WITH S

Data 
Set 

Xeon(R)        
@3.20GHz 

Tesla 
C1060 

Tes
C20

Full 5472 91.1(60) 67.

III. CONCL

Here, we present a G
implementation of a back-propagati
for the creation of QSAR models fo
high-throughput screening.  A QSA
an enrichment of 5.9 and area und
independent data set which sign
ability for virtual high-throughpu
speed-up demonstrated on this data 
cross-validated feature optimization
ANNs within 24 hours on a wo
consumer GPUs of $260 each
performance equal to that of ~340 co

This GPU-accelerated ANN fra
optimized QSAR models from biolo
free of charge for academic users a
through a server interface.   
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