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Background
The earliest histological signs of autoimmunity in female
NOD mice occur at approximately 4 weeks of age. We
hypothesized that defects associated with these events
may be evident in the molecular signatures of spleen leu-
kocytes. To gain a detailed insight into these early molec-
ular defects we analyzed the transcriptomes of CD4 T-
lymphocytes, the predominant leukocyte subset involved
in autoimmune diabetes.

Methods
Using a magnetic separation system (Miltenyi Biotec), we
isolated CD4 T-lymphocytes from spleen leukocytes of
female NOD mice, and two control strains, NOR and
C57Bl/6, at 4 weeks of age (n = 5 for each strain). CD4 T-
lymphocyte transcriptomes were characterized on
Affymetrix Mouse 430_2 expression arrays probing
~39,000 mouse genes/ESTs. Gene lists produced from sta-
tistical analyses were analyzed using Ingenuity Pathway
Analysis http://www.ingenuity.com.

Results
Analysis by 1-way ANOVA, with a Benjamin-Hochberg
Multiple Test Correction (MTC), defined 581 probesets
(genes) with highly significant expression differences
between strains (p < 0.005). Hierarchical clustering of
these 581 probesets revealed that 65 probesets were differ-

entially expressed in NOD mice relative to both control
strains. Nine were upregulated in NOD mice while 56
were downregulated. Twenty-six of these 65 probesets cre-
ated a single large molecular network in pathway analysis.
The network clustered around pro-inflammatory
cytokines (TNF-α and IL-6), Th1-Th2 regulatory cytokines
(IFN-γ and IL-4), apoptosis regulating genes (BCL2L1,
EGF and TP53), and the iNOS gene. Furthermore, analysis
by an anchored clustering method revealed an additional
27 probesets whose expression patterns were similar to
that of the above-mentioned 65 probesets although at a
lower statistical level (p < 0.05, no MTC). Nine of these 27
probesets created an Ingenuity Pathway network centered
on IFN-γ, TP53 and EGF, further delineating the impor-
tance of these genes in expression abnormalities in CD4 T-
lymphocytes from NOD mice.

We conclude that molecular systems abnormalities
(biomarkers) associated with inflammation (TNF-α, IL-
6), Th1-Th2 differentiation (IFN-γ, IL-4), apoptosis
(BCL2L1, EGF, TP53) and nitric oxide (iNOS) are evident
at 4 weeks of age in CD4 T-lymphocytes of female NOD
mice.
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