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Abstract of Thesis

Statl, a signal transducer and activator of transcription, is important for maintaining
intestinal homeostasis, yet the mechanisms remain not fully characterized. Here, 1
uncovered that the novel Thr748 phosphorylation is fundamental for Statl protective
functionality against intestinal inflammation. Cross—species analysis shows that the
Thr748 phosphorylation of Statl has been evolutionary acquired by mice and is highly
conserved in humans. Genetically—engineered mice expressing threonine748-to—alanine
(T748A) mutant Statl mice exhibited severe inflammation in Dextran Sodium Sulfate (DSS) -
induced colitis model. Remarkably, Statl1T748A point mutation phenocopied the detrimental
pathology of the genetic ablation of Statlfollowing DSS-induced colitis. Bone marrow
chimerism experiments showed that non—hematopoietic cells, mainly epithelial cells, are
the target cells for the protective effect of the Thr748 phosphorylation of Statl against
intestinal inflammation. My comprehensive genetic and biochemical analysis complemented
with my in vivo, ex vivo and in vitro assays indicate that the Thr748 phosphorylation of
Statl promotes the expression of antimicrobial defense peptides and intestinal barrier
integrity proteins in intestinal epithelial cells following DSS treatment. Furthermore,
the Thr748 phosphorylation of Statl is important to maintain probiotic gut microbiota such
as lactobacillus reuteri. Collectively, my study unveils novel protective roles of the
Thr748 phosphorylation of Statl in maintaining intestinal barrier and homeostasis. My
findings provide insights into the evolution of the host defense and how cells, using limited
signaling cassettes, interpret and respond to different signals to regulate inflammatory

responses and maintain homeostasis.
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A H =7z (IFN) X, HTERNCRICTHRE I, D%, YXAXFT—F (JAK) BIOY
HRBER A DY 7 iz & TEMAL (STAT) X U7 BRERENE Lz, T bid, fHER L O
fa > 7 F MEZEOBIZB W TH LR e EH 2R L TEE L, JAKICEDSTATIOFr Y Y >
fefbix, IENS 7 nZ &Y A LV APEICAR AR T, STATLZ BT 28I o7 2 0F5R1,
Furrel) ol VEBEREOMOFIREZEM AP LN L TEE LR, T OWFZEIER
JESSIZ T ASTATIOZEENZ DWW TR D7 L UL L T EH A, Jif, i b D 70—
71X, STATL EDOThr 7483 IFNIZAKFE L2 Vb A A »F & LTHERE L, U RSB/ & OMIE H
KOBEEBB LI, v/ 077 — U TRIEMEREISE 2N T 272D DOFEARN 7R INY 7)1
RELZHIRT 222N LE L, ZOFRAEIE, STATY X7 EOEEIEML R A A U NT
DAVLF =2V UBEOYD TOFRFEZE TR LTE Y  HERD JAKRREE & 8 2 72STAT X > /X7 B O R&ie
IZOWTOHF A ZRAE L TV ET,

Z OMFFETIL, MahalXSTATIDThr748 Y U efbs, LR/NU 7 O5Ea e 2R U, fdtHE 72 15 PN Al A
BONT AT HZ LICE o T, BAEFEHICEWTEEREEZRZ LTV 25
MIZLELZ, TXARNTURBT NI U LAEZHWTEBROT— L RAX X — R RAET )L E
L C, Mahalx, U U B{LRABERLDOStat1TT48ANE R A2 FFo~ 7 AN, K% OStat 1IBmTBRE
ERROEERIREBA R T I LRI L E L, REROEBLEFBIOEMTHNT viA (BHEx
AT, FuTFFI s A, BLEFREMIT., Z2a~F o, DNABXUORNAS —4F oo 7 ) A EE
L . MahalX, STATIOThr748 Y »EE{bAS, LRI OBEIZEE A 7 7 ) OEGFREIC AR AT
RCTHDHZEEMALMNILE LT, &512, STATIOThr748 Y R LIE. IHPSHIERE DT o X & #E
B 257-0ICEE R ERIEXT T RORBZEE L, Lactobacillus reuteri® X 9 22 H I8 2 G
MEOBMA RSN E Lz, &5612, MahalX, Thr748 U »ERILHERAL A S FLEIC B THEALAYIC
BEsn T, ABICHOBRIFESN TS Z EEEIEL, FRICRIED SR TSTATZ > 737 B )3 HE
IRHEREZ ER T DD FELICET o S b A AR L E LT,

KU T, MahaDWFZE1%, STATIDOThr748 U U B IG DN Y 7 O5g4tE L fEFE M 2R+ 5 ETo
B UV RE ZA LML TCHWET, KVEWRETRS L, Zo#FZ8i%, 15 L5 EERE o1
b, BEOHIREMAIR SN v VT REREEZFEH L CEER Y 7T ED X 5 IR L, Kk
U CRIES S ZFAE L, THEMEZHERFT 22O TOIREZREE L TV E T,
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