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Abstract

RhoH, a hematopoietic linage cell specific atypical small GTPase, functions as an adaptor for
ZAPT0, Syk, and Ick, therefore plays an important role on development and activation of T
cells. We found that RhoH deficient mice spontaneously developed psoriasis-like chronic
dermatitis with age in BALB/c background. We have found that Th17 cells were infiltrated
in inflamed skin tissue and thus Th17 responses were dominated. We found that increased
Th17 cells in RhoH-KO mice was observed even before disease progression, and transfer of
Th17 cells from RhoH-KO mice into RAG-KO normal mice restored psoriasis-like dermatitis,
indicating that increased Th17 cells in RhoH-KO mice was the major cause of the dermatitis.
Finally we found that RhoH-deficient naive CD4 T cells showed augmented induction of
Th17 cells, demonstrating that this Th17 polarization was T cell intrinsic. ~ Although strength
of TCR signaling was obviously reduced in the absence of RhoH, stability and DNA-binding
of RORgt were increased, resulted in augmented Th17 polarization. Furthermore, we
demonstrated that administration of IL-22BP, a natural antagonist of IL-22 in to
RhoH-deficient psoriasis model restored psoriatic symptom. The result indicated IL-22BP
would be a good candidate for novel anti-psoriatic drug.

Aim of the project;

Although psoriasis is one of a quite popular disease in Western countries, pathogenesis of the
disease is still not well understood. It is well characterized as chronic inflammation in the
skin by infiltration of Th17 cells and other cells, accompanied with massive proliferation of
keratinocytes. Especially, involvement of Th17 cells in the pathogenesis of psoriasis has
been recently well appreciated by the secretion of keratinocyte growth factor I1L-22.
Recently, we firstly found that mice deficient for RhoH, a hematopoietic lineage cell-specific
adaptor spontaneously develop psoriasis-like chronic dermatitis particularly in BALB/c
background. This is the novel unique psoriasis model mouse lacking for the gene involved
in signal transduction in T cells.  The aim of this project is figure out the molecular
mechanism of psoriasis induced by RhoH deficiency, and also develop potential new strategy
of remedy for psoriasis based this novel finding.

Results;
Phenotype analysis of RhoH deficient mice and cytokine analysis: (Dohi and Suzuki)
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Recently, we found that RhoH deficient mice in BALB/c background spontaneously develop
psoriasis-like dermatitis. The dermatitis was disappeared when crossed with RAG-KO mice,
indicating that lymphocytes were important for the pathogenesis. CD4 T cells, especially
Th17 (CCR6+) cells, but not B cell, CD8-T cells, and neutrophils were accumulated in
inflamed skin tissue. Dendritic cells were infiltrated both in epidermis and dermis.
Production of proinflammatory cytokines such as IL-6, TNF, IL-17, IL-22 were augmented in
affected skin area. RhoH-deficiency induced dermatitis was recovered by breeding with
IL-22 KO mice, indicating that induction of the dermatitis in the model depends on IL-22.
Collectively, 1L-17/11-22 axis is important in the psoriasis-like dermatitis induced by RhoH
deficiency.

Effect of RhoH on differentiation of Th17 cells:

Because Th17 cells seemed critical in the dermatitis model, we isolated Th17 cells (CCR6+)
from healthy RhoH deficient mice and transferred into RAG-KO mice. The transferred mice
successfully reproduced dermatitis, demonstrating that Th17 cells were the cause of the
dermatitis. Indeed, Th17 cells were increased even without inflammation and dermatitis,
indicating that increase of Th17 is not result but cause of the dermatitis. Increased
differentiation of Th17 cells from naive RhoH-KO CD4 T cells in vitro indicated that Th17
polarization is T cell intrinsic. We found RORgt protein was slightly increased and DNA
binding of RORgt to I1L-17/22 locus was increased in RhoH deficient T cells, suggesting that
RhoH regulate protein stability and DNA binding of RORgt.  Analysis of molecular
mechanism of this RORgt regulation is now under progress.

Trial for IL-22BP remedy against psoriasis:

Significance of IL-23/IL-17/1L-22 axis in the pathogenesis of psoriasis is now well
appreciated. Indeed, clinical trial of anti-IL-17 mAb and anti-IL-22 mAb for psoriasis has
already started. Since pathogenesis of psoriasis in RhoH deficient mouse model depends on
11-22, we investigated the effect of IL-22BP on remedy effect against the dermatitis. 1L-22BP
is an internal soluble decoy receptor against 1L-22, and thus binds to IL-22 and neutralize its
function. There is no report about the effect of IL-22BP against psoriasis.  Firstly, we
prepared IL-22BP-IgFc fusion protein as well as non-binding negative control mutant
(66A/118A), and confirmed the binding of the protein to 1L-22 by sandwich Western method.
Every week administration of 25ug of purified IL-22BP-Fc protein into RhoH deficient mice
resulted in decreased score of skin inflammation, compared to the 66 A/118A-mutant
administration. Therefore, IL-22BP could be a good candidate for the novel anti-psoriatic
drug. Because IL-22BP is a natural protein in the body, it should be much safer than
humanized anti-1L-22 mADb.
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Analysis of regulatory T cells (Takaki):

To verify if psoriasis-like chronic dermatitis in RhoH deficient mice is related to antoimmune
phenotype, we investigated the autoimmune symptom in whole body. We could not detect
autoantibody, and inflammation was limited to certain skin area, and no other autoimmune
symptom was not observed. Repertoire analysis of TCR-Vb chain also did not show
difference. We next investigated the involvement of Tregs in the dermatitis. In fact, number
of Tregs in RhoH deficient mice was decreased, but purified Tregs from RhoH mice showed
equivalent suppression activity. Therefore, we thought Treg activity was not reduced in RhoH
deficient mice. We next established mice with Treg specific deletion of RhoH using
FoxP3-Cre, RhoH conditional knockout mice. RhoH ™™ mice developed splenomegary and
limited dermatitis by age, but they did not induce psoriasis-like chronic dermatitis. From these
results, RhoH is somehow involved in the function of Tregs, pathogenesis of this
psoriasis-like dermatitis is independent of Tregs.

Summary:

RhoH works as an adaptor for proximal TCR signaling. Our current study firstly showed that
this adapter is potentially involved in the pathogenesis of psoriasis. RhoH regulate RORgt
degradation and DNA binding by yet undefined mechanism, therefore negatively regulate
Th17 differentiation and production of Th17-related cytokines. Lack of RhoH results in
augmented skewing toward Th17 differentiation, increase of autoreactive Th17 cells, so
induce psoriasis-like chronic dermatitis in certain genetic background. This dermatitis is
depend on IL-22, and administration of endogenous decoy receptor IL22BP could
successfully reduce the symptom.  Collectively, the current study revealed involvement of
RhoH in pathogenesis of psoriasis, and indicated IL-22BP as a good candidate of novel
anti-psoriatic drug.
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