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First Results of FightAIDS@Home Research Published
We have published the initial analysis of the vast number of docking results from 
our FightAIDS@Home computations.

This week the first peer-reviewed scientific paper 
reporting results from our research using Figh-
tAIDS@Home is being published.  As we continue 
to test experimentally the first batch of compounds 
identified in our first computational experiment, we 
have been able to analyze the broader computational 
results to give us more information about the entire 
range of mutations to the HIV viral protease and how 
they respond to a large class of diverse chemical 
compounds.  

This analysis, and how we can use it is the subject of 
the paper  that appears in the Journal of Chemical 
Information and Modeling.   The paper is titled:
"Analysis of HIV wild-type and mutant structures 
via in silico docking against diverse ligand libraries.”  
The authors are Max Chang, Lindy Lindstrom, Ar-
thur Olson, and Richard Belew.

The abstract of the paper reads as 
follows:

“The FightAIDS@Home distributed computing pro-
ject uses AutoDock for an initial virtual screen of 
HIV protease structures against a broad range of 

1,771 ligands including both known protease inhibi-
tors and a diverse library of other ligands. The 
volume of results allows novel large-
scale analyses of binding en-
ergy  profiles  for HIV 
structures. Beyond identi-
fying potential lead 
compounds, these 
characterizations 
provide methods for 
choosing represen-
tative wild-type 
and mutant protein 
structures from the 
larger set. From the 
binding energy pro les 
of the PDB structures, 
a PCA-based analysis 
identifies seven ”span-
ning” proteases.  A com-
plementary analysis finds that 
the wild-type protease structure 
2BPZ best captures the central tendency of the 
protease set. Using a comparison of known protease 
inhibitors against the diverse ligand set yields an 
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AutoDock binding energy significance threshold of 
-7.0 kcal/mol between significant, strongly binding 
ligands and other weak/non-specific binding ener-
gies. This threshold captures nearly 98% of known 
inhibitor interactions while rejecting more than 95% 
of suspected non-inhibitor interactions. These meth-
ods should be of general use in virtual screening pro-
jects, and will be used to improve further Figh-
tAIDS@Home experiments.

In simple terms, the results from 
FightAIDS@Home has given us 
the ability to classify both protease 
mutants and potential chemical inhibitors so that the 
docking calculations that we do in the future will be 
more targeted and efficient.  We will, for instance, be 
able to use a small set of mutant protease structures 
to represent a much larger set of  HIV mutants in our 
docking analysis.  This will allow us to screen much 
larger chemical libraries more efficiently, or enable 
us to use more sophisticated models of the mutant 
structures, that incorporate flexibility into their rep-
resentation. 

While this is principally a technical break-through, it  
means that we can get more reliable and meaningful 
results in the computations that we will now be pur-
suing .  This should speed us to our goal of finding 
new HIV therapeutics that are effective in the face of 
drug resistance.  These results would not have been 
possible without the computing resources of the 
World Community Grid, and the generous support of 
the FightAIDS@Home volunteers.  We 
are most grateful to all of you, and your 
contributions are acknowledged in 
the paper.
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Comparison of the distribution of binding energies 
for known inhibitors and NCI Diversity Set compounds.


