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RYHNEOER
(B #{Purpose))

Adenosine-to-inosine (A-to-I) RNA editing, the most prevalent RNA modification found in mammals, is mediated by
adenosine deaminase acting on RNAI (ADARI). ADARI deficient and editing-inactive knock-in mice are embryonic lethal with
high expression of type I interferon (IFN} and IFN-stimulated genes (ISGs). Intriguingly, these phenotypes are rescued by
concurrent depletion of melanoma differentiation-associated protein 5 (MDAS), a cylosolic sensor molecule of exogenous
dsRNA, suggesting that ADAR1-catalyzed RNA editing prevents MDAS recognition of self-dsRNA as non-self. Although MDAS
deletion rescues ADARI deficient mice to live for a few days after birth, depletion of MDAS prolongs editing-inactive knock-in
mice survival until adulthood. These data indicate editing-independent roles of ADARI which remain to be investigated in vive,
ADARI is abundantly expressed in thymus. It has been reported that RNA editing mediated by ADARI is essential for
establishiment of central tolerance during late T cell development by preventing MDAS pathway activation. In this study, we
aimed to investigate the roles of ADARI during early stage of T cell development.

(FFikd 6 UN AR (Methods/Results)]

We deleted ADARI at double-nepative stage (DN) of T cell development by mating ADAR P swith Lek™ mice, in
which Cre recombinase is controlled by proximal Lek promoter. Deficiency of ADARI at eatly T cell development in mice
caused thymic atrophy, increased apoptosis and impairment of transition from DN3 to DN4 stage due to lack of T cell receptor
(TCR) expression. The enhanced apoptosis in ADAR!I-deleted DN thymocytes was caused by excessive expression of type 1 ISG.
As we expecied, concurrent depletion of MDAS almost completely rescued expression of type I ISGs and apoptosis in
ADARI-deleted DN thymocytes but not TCR expression due to accumulation of out-of-frame TCRS transcripts, suggesting that
ADARI] regulates TCR expression by an MDAS-independent pathway. In contrast, enforcement of in-frame TCR expression
ameliorated DN3-to-DN4 transition but did not rescue differentiation from DN to DP stage. Furthermore, forced in-frame TCR
expression failed lo restore increased apoptosis in ADAR P [ cf** mice. These results indicated that expression of TCR was
insufficient to achieve the DN-to-DP transition. Finally, we combined the effects of MDAS depletion and forced in-frame TCR
expression in ADARI-deleted DN thymocyles by deleting MDAS in ADAR ™™™ [+ mice expressing in-frame TCR. We
found that these combinations synergistically rescued the transition from DN to DP stage.

(# 3&H(Conclusion)]

Our data led us to conclude that MDAS-dependent and -independent functions of ADARI are required for normal early

T cell development.
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