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Identification of the Gene Regulating the Development of T cells
that Cause Autoimmune Diseases

THE IMMUNE SYSTEM protects
hosts from various microorganisms and
other foreign substances. However, if
dysregulated, the immune system reacts
to self-antigens and mistakenly attack
the self-tissues, causing autoimmune
diseases. There are many types of auto-
immune diseases: rheumatoid arthritis
(RA), which has a worldwide prevalence
of approximately 1%, is a chronic inflam-
matory disease characterized by progres-
sive joint destruction. Multiple sclerosis
(MS) is a central nervous system dis-
ease that leads eventually to neurologic
disability. Unfortunately, most of cur-
rent treatments for autoimmune diseas-
es are non-selective and thus have neg-
ative side effects. Therefore, there is an
urgent need to develop effective thera-
peutic strategies that specifically target
the pathway(s) involved in pathogene-
sis of autoimmune diseases.

Recently, interleukin (IL)-17-produc-
ing CD4* helper T cells “Th17 cells”
have been identified as a new helper T
cell subset. The cytokines produced by
Th17 cells such as IL-17 have multiple
effects on various cell types and induce
the production of proinflammatory cy-
tokines and chemokines to attract neu-
trophils to the site of inflammation.
This unique subset thus plays an impor-

tant pathogenic role in autoimmune dis-
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eases. In addition, our previous studies
demonstrated that Th17 cells function
as osteoclastogenic helper T cells in the
bone destruction associated with in-
flammation such as RA. Now, Th17 cell
subset has attracted considerable atten-
tion in the immunology field as an aus-
picious therapeutic target for autoim-
mune diseases.

In response to antigen stimulation,
naive CD4* T cells differentiate into
Th17 cells in the presence of IL-6 and
TGF-f. However, the molecular mech-
anisms underlying Th17 cell differenti-
ation are not fully elucidated. A better
understanding of the mechanism of
Th17 cell differentiation is required for
the development of effective therapeu-
tic strategies against autoimmune dis-
eases. In this study, we discovered that
a transcriptional regulator, IxBT, was
highly expressed in Th17 cells. The ex-
pression of IxBC was induced in CD4*
T cells by combined stimulation with
cytokines (IL-6 plus TGF-3) and anti-
gen. Subsequent analyses clarified that
I»BT enhanced the expression of vari-
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ous genes involved in Th17 cell func-
tions including IL-17, by directly bind-
ing to the regulatory region of these
genes. (Fig.1) Furthermore, IxBC defi-
ciency led to an impairment of Th17
cell differentiation both in vitro and in
vivo. It is noteworthy that IxBC-
deficient mice were highly resistant to
experimental autoimmune encephalo-
myelitis, which is a model of MS found
in mice. (Fig.2)

We gained new perspectives on the
transcriptional program of Th17 cell
lineage commitment. These findings
will provide new insights into the
pathogenesis of Th17-linked autoim-
mune diseases, and raise the possibility
that the targeting of IxBC may prove ef-
fective in the treatment of autoimmune
diseases. Thus, for the future, it will be
necessary to develop therapeutic strate-
gies that specifically block the function
of IxBC or the upregulation of IxBC ex-

pression in T cells.

References
Okamoto, K et al., IkB{ regulates Tu17 develop-

ment by cooperating with ROR nuclear receptors.
Nature, 2010, vol. 464: pp1381-1385

IkBC-deficient mice

(B)

Inflammatory’
cellular infiltration

Wild-type mice

Demyelinated
areas

Fig. 1: 1kB{ is essential for the transcriptional program of Th17 development

diseases.

In CD4+ T cells, IkB4 expression is induced by the combined stimulation with cytokine (IL-6 plus
TGF-B) and antigen. |k B regulates the expression of various genes involved in the function of
Th17 cells such as IL-17. Inhibition of Ik B¢ is potentially beneficial for the treatment of autoimmune

Fig.2 : 1kB{-deficient mice were highly resistant to experimental autoimmune encephalomyelitis

(A) After immunization, wild-type mice developed severe paralytic symptoms, whereas |k B¢-
deficient mice exhibited almost no neuronal deficit. (B) Histopathological analyses showed inflam-
matory cell infiltration and demyelination of the spinal cord in the wild-type mice, but not in the

|k B -deficient mice.
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