Gene Expression Profiles of Rodent Pulmonary Tissue
Following Sulfur Mustard Exposure Using ArrayTrack

Minjun Chen!2, Weida Tong*, William Welsh:3, Panos G. Georgopoulos!?2 -

1Environmental & Occupational Health Sciences Institute of UMDNJ-RWJMS/Rutgers University; 2Dept. of Environmental
and Occupational Medicine and 3Dept. of Pharmacology, UMDNJ-RWJMS; 4USFDA National Center for Toxicological Research, Center for Toxicoinformatics

Abstract

ArrayTrack is a software platform for bioinformatic studies, available from USFDA, that provides an integrated solution for
managing, analyzing and interpreting microarray data. Currently ArrayTrack incorporates a Gene Ontology for Function Analysis
(GOFFA) component (“tool”) for biological interpretation based on gene ontology. On-going work at our Center (ebCTC) aims
to expand ArrayTrack into a new resource, ebTrack, which will incorporate new components for the analysis of proteomic
and metabonomic data as well as additional “systems toxicology” resources.

The present example of ArrayTrack application utilizes microarray data of rodent pulmonary tissue expression following
Principal component analysis and hierarchical cluster analysis of the
differently expressed genes, performed with ArrayTrack, showed that the samples were grouped together according to the
dose and harvested time points. Pathways analysis employing the KEGG library identified various pathways (such as
Glycolysis) that were involved in the response to SM treatment. Also, the analysis with the GOFFA tool indicated that the
biological process related to immune response, defense response, and response to biotic stimuli, were significantly altered
by SM exposure in the lung. These results demonstrate the utility of ArrayTrack as a platform for microarray data processing,

Sulfur Mustard (SM) exposure, downloaded from NCBI.

that allows direct linking of analysis results with function information to facilitate biological interpretation.
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Principal component
analysis (PCA) for gene
expression in a
time-dependent manner
after treatment with SM at
6 mg/kg dose.

(a) 3-D view. The auto-
scaled method was used
for the PCA. The blue, red,
green, pink and aqua

. indicate the lung harvested

at0.5,1,3,6and 24 h
post-dose respectively.
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represent the first, second,
and third principal
component respectively.
(b) Distribution of variance
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hierarchical cluster analysis (HCA) of the dose/time response gene
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Hierarchical cluster analysis of
altered gene expression in a
time-dependent manner after
injection of SM at a dose of 6
mg/kg. Gene significantly
changed across time points
after exposure were included in
hierarchical cluster analysis
using Ward’s methods.

Gene Ontology for Function analysis (GOFFA)3 of the dose response gene expression alteration after SM treatment
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