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Overexpression of Phosphorylated STAT-1a in the
Labial Salivary Glands of Patients With Sjogren’s Syndrome

Ei Wakamatsu, Isao Matsumoto, Takanori Yasukochi, Yusuke Naito, Daisuke Goto,
Mizuko Mamura, Satoshi Ito, Akito Tsutsumi, and Takayuki Sumida

Objective. To clarify the molecular mechanisms of
Sjogren’s syndrome (SS), we analyzed the functional
role of the STAT-1 gene, one of the interferon-y (IFNy)-
inducible genes, in labial salivary glands (LSGs) from
SS patients.

Methods. The expression of STAT-1 messenger
RNA (mRNA) was examined by real-time polymerase
chain reaction (PCR) analysis, and the phosphorylation
of STAT-1 protein (Tyr’®* and Ser’”” pSTAT-1) was
investigated by Western blot and immunohistochemical
analyses. The expression of IFNy-inducible 10-kd pro-
tein (IP-10), IFN regulatory factor 1 (IRF-1), and Fas
was also examined by real-time PCR and immunohisto-
chemical analyses.

Results. STAT-1a and STAT-18 mRNA were
highly expressed in LSGs from SS patients. The level of
STAT-1« protein in SS LSGs was higher than that in 3
control LSGs, whereas STAT-10 protein was not clearly
detected by Western blot analysis. Moreover, Tyr’"! and
Ser’?” pSTAT-1a proteins were specifically detected in
SS LSGs. Immunohistochemical analysis showed local-
ization of Tyr’®! pSTAT-1 in infiltrating lymphocytes
and the adjacent ductal epithelium from SS patients.
Ser”?” pSTAT-1 was localized only in the ductal epithe-
lium of SS LSGs. The STAT-1-inducible genes 1P-10
and IRF-1 and the Fas genes were highly expressed in
SS LSGs and were colocalized with Ser’?” pSTAT-1-
positive, but not Tyr’®" pSTAT-1-positive, cells.
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Conclusion. We found evidence of the up-
regulation of STAT-1a« mRNA and protein in LSGs from
SS patients, as well as the presence of pSTAT-1a in
ductal epithelium from SS patients. Our findings sug-
gest that STAT-le, especially Ser’”” pSTAT-1, may
function as a key molecule in the pathogenesis of SS.

Sjogren’s syndrome (SS) is a chronic autoimmune
disease characterized by focal infiltration of lymphocytes
into lacrimal and salivary glands, which leads to dry eyes
and dry mouth. In SS, several autoantibodies are pro-
duced, and they are classified as non-organ-specific
antibodies, such as anti-SSA and anti-SSB (1), and
organ-specific antibodies, such as anti-type 3 muscarinic
acetylcholine receptor antibody (2). SS in the absence of
other autoimmune diseases is classified as primary, and
SS in the presence of rheumatoid arthritis, systemic
lupus erythematosus, or other connective tissue discases
is classified as secondary.

The infiltrating lymphocytes are mainly CD4+
a/B T cells (3), especially Thl-type T cells, because they
produce both interferon-y (IFNy) and interleukin-2
(4-6). B cells, macrophages, and natural killer cells are
found less frequently than T cells (7). These cells lead to
salivary gland destruction via the production of inflam-
matory cytokines and the interaction between Fas and
FasL (8-10). However, the mechanisms of the onset and
progression of SS are poorly understood.

To clarify the pathogenesis of SS, several mole-
cules in labial salivary glands (LSGs) have been investi-
gated in animal models of SS as well as in humans with
SS. In the MRL/Ipr mouse, the expression of sialadenitis-
associated genes was analyzed by microarray, and 13
genes were found to be up-regulated (11). Highly ex-
pressed genes in the conjunctival epithelium in patients
with SS were examined using the introduced amplified
fragment length polymorphism method (12). Moreover,
the expression of Fas, FasL, CTLA-4, and programmed





