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O WX % Elucidation of the etiopathology of autoimmune diseases using
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Introduction: Recent genome-wide association studies have advanced our understanding of
genetic factors that underlie some of the autoimmune diseases such as systemic lupus
erythematosus (SLE) and rheumatoid arthritis (RA). Despite extensive efforts aimed at elucidating
the cellular and biological abnormalities that arise in the immune system of patients with
autoimmune diseases, the pathogenesis of these autoimmune diseases remain unclear. These
diseases also have an environmental component, which can trigger or exacerbate the disease
condition. Both genetic backgrounds and environmental factors may affect gene expression profile
of patients with autoimmune diseases. I recently carried out gene expression profiling of peripheral
blood cells (PBCs) from patients with SLE and bone marrow cells (BMCs) from patients with RA
followed by bioinformatics analysis, and discovered the existence of abnormal regulatory networks
and potential key molecules in the aberrant regulatory networks.

Methods: Gene expression profiles of PBCs from SLE patients and healthy individuals, or of
BMCs from RA and osteoarthritis (OA) patients, were analyzed using DNA microarray analysis.
Genes identified to be differentially expressed according to microarray analysis between SLE
patients and healthy individuals, or between RA and OA patients, were functionally categorized
using Expression Analysis Systematic Explorer (EASE) version 2.0 bioinformatics software.
Interactions among the molecules of which the genes were differentially expressed in their
respective gene categories were further investigated using Ingenuity Pathway Analysis. Cytokine
interactions were also examined in vitro.

Results: Genes related to the immune response were differentially expressed in patients with SLE
compared to healthy individuals. Increased expression of interferon (IFN)-inducible genes (i.e., the
“IFN signature”) was confirmed in PBCs from patients with SLE. The results also suggested that
TNF may repress the abnormal regulation by IFN-o in SLE while IFN-y may have synergistic
effect. Interactions between IFN-o and one of TNF, IFN-y, or E2 appear to be involved in the
pathogenesis of SLE. Given that SLE is a systemic disease that influences multiple organs, it is
also importance to assess biological and cellular abnormalities associated with SLE other than

those related to the immune response. To this end, I revealed that, in addition to the upregulation of
apoptosis-related genes, genes related to sensory perception and response to radiation/light were
downregulated. Functional abnormalities of ATP synthesis and DNA repair were implicated in
peripheral blood cells from patients with SLE. Similar IFN signature was also observed in BMCs
from RA but not in PBCs. Furthermore, HLA-E, G, F which are typical MHC class I molecules,
were overexpressed in the BMCs from RA patients. Abnormal regulatory networks in the immune
response identified in BMCs from RA patients, indicate that the bone marrow is pathologically
involved in RA.

Conclusions: Similar aberrant cytokine regulatory networks were found in both SLE and RA.
Whereas IFN signature was observed in PBCs of SLE, the similar IFN signature was found in
BMCs but not in PBCs of RA. Although SLE and RA are the two different autoimmune diseases,
this similarity may suggest a common autoimmune mechanism occurred in these diseases. These
results do provide an additional layer of insight for the pathogenesis of SLE and RA.
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