Selective JAK Inhibition Ameliorates Aire Deficient Driven Autoimmunity
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Background: Autoimmune polyendocrinopathy-candidiasis-ectodermal dystrophy (APECED) is an autosomal recessive A.  Wildtype Untreated Ruxolitinib JAK1] JAKZ JAKS; 1 Cxcl10 ' ITLY CXCL10
monogenic autoimmune disease caused by deficiency in the autoimmune regulator (AIRE) gene that manifests with O S - == S 1- 107+ | 15 - | *:*
multiple, life-threatening autoimmune manifestations. Deficiency in AIRE results in self-reactive T-cells that escape into the %éﬁf‘«' ﬁi ; ° g T _ . ° o B | xxlx
periphery and infiltrate organs causing injury. We recently showed that APECED is an interferon-gammopathy as deletion @ % 4%* e o ] 0" _I ° ‘g 1004 8 % © % g— 10— |_Io+oI_‘
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Methods: \We aimed to evaluate the efficacy of selective JAK1, JAK2, and JAK3 inhibitors relative to that of ruxolitinib to . AN S8 % o o @ 8 i 5 o
delineate the mechanistic roles of the different Janus kinase pathways in the context of APECED. Aire KO mice underwent ™ &"' v,; * C ST T T e 102 4—7F—— o
treatment with three selective JAK inhibitors: JAK1i (itacitinib), JAK2i (CEP-33779), and JAKaSi (ritlecitinib). To evaluate the e SURN - AN A7 !
efficacy of these JAK inhibitors in ameliorating autoimmunity, we performed ELISA, gPCR, immunoblot, flow cytometric, - Cxcl9
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Results: JAK1-, JAK2-, and JAK3-selective inhibitors significantly decreased the accumulation of pathogenic CD4 and T s **"c_' N . dek ke ® Unfreated
CD8 T cells in Aire KO mouse lungs at levels comparable to ruxolitinib. Ruxolitinib and JAK1- and JAK2-selective inhibitors O I T ‘ s [ | s ***l**:** e
resulted in more pronounced decreases in [fng and Cxcl9 transcripts and levels of STAT1 and pSTAT1 by immunoblot g B * P ] . é @ @ PN -g el [ 1M1 . Aire
analyses relative to the JAK3-selective inhibitor in Aire KO mouse lung. Concordantly, ruxolitinio and JAK1- and JAK2- =2 = 17 & i % ? ﬁ— ’ i p > o8 ® JAKTI
selective inhibitors exhibited greater efficacy in ameliorating tissue injury in autoimmunity-affected organs as assessed by h % 24 o o % o % c1° O a- o JAKZI
histological analysis compared to the JAK3-selective inhibitor in Aire KO mice. . “;;_3_ ’ © o f;;:‘ (>_<) : o © : ® JAKSI
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Conclusion: We show that JAK1- and JAK2-selective inhibition led to a similarly effective amelioration of IFN-y-driven Z 4- ° £ 67 o : 0® 86 o @ o°
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inflammation and tissue injury compared to the JAK1/2 inhibitor, ruxolitinib, in Aire KO mice. By contrast, although JAK3
inhibition markedly decreased lymphocytic accumulation in Aire KO mice, it appeared less effective in reducing IFN-y-
driven inflammation and tissue injury compared to all other tested JAK inhibitors. Our study sheds light on the differential
roles of JAK inhibitors in the context of APECED-associated autoimmunity and informs future work that may help develop
more selective JAK inhibitor-based treatments in APECED patients with the goal to achieve maximal efficacy and long-

Figure 3. JAK1, JAK2, and JAKS selective inhibition decrease IFN-y signaling in the lungs. A) gPCR for
Ifng, Cxcl9, Cxcl10, and Stat1 in the lungs. B) ELISA for IFN-y, CXCL9, CXCL10 in the lungs.
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Figure 2. Schematic depiction of JAK selective treatment regimens. Nutragel was mixed with the respective CD4+ and CD8+ cells in the tissue or vasculature of the lungs. B) Absolute number of CD4+ cells and percentage of
selective JAK inhibitor (0.4g drug/kg food) and used to feed Aire KO mice. Treatment was administered to three to CD4+ to CD45+ cells in the lungs. C) Absolute number of CD8+ cells and percentage of CD8+ to CD45+ cells in the AIIEI’QY and
four weeks old mice and continued for 28 days. These mice were then used for a terminal study. lungs. Infectious Diseases
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