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Abstract

MARREFCNETIC, BREFNdaA ZBLEETHRORECEZERRAZEBS 2L, Ml
VBN BETILD—LEREHERFE (NASH) OXVRAEFILICE VT, THRSEHANal/
2-ERIBENTVA (LUTDKOY VA ) NASHIZEI M Z "I & ZREL 2. DKON VATl
EETHIRR (Tregs ) ABML . REMBEREEZN LU LREISER S| EHKE L S FHRIES D
Flehadle, HBHVREBBENREND ENTRRE NI,
AEEIENASHIFETregs DM EZMBPIT B HICS T I LRIV TOEBEEFRRFEN
ZEDHz, TOHER., DKON VAT REMFEMLZE DIL-10+TIGIT+Tregs D EEERAE ML TL
fzo —H T, {BMBIBEEM %8BT 5Amphiregulin+TregsDEIRF L L AR L TWE, TCRY—
VIVABMEaERELIZECSD, DKONTATREROTHREIO— OEEAROSh, <hs
FWIFNEIL-10+TIGIT+Tregs TH 2 koo £, NrdaDs@HIH IR (Zin vitrolZ & (T 5 Tregs DIBTE %
FEZEICME L. T2 T, NASHIZHEULNr4alZl & BIL-10+TIGIT+Tregs DIEFEA FlfHE h B 9 F X
NZALZBASHICTD L, RLEBIC &K StrajectoryETZRMEL oo TOFER, Batfh HEKT
regsMEEICBEASEL TVDIREMNFEZ Shit, £, BatfZE AL f=Tregskkin

vitrolZ THERRIBIEDREZ R L 1. EEAC &ICDKO

TregslC & (T3 Batfd /Y U F 0> 1ETregsDIBFEZIFHI L 1=,

REDOHKERKY ., NASHICE VW THFEE hBNrdaldBatf DRBRZ2MHI T Z & IC k) TregsDE5E
ZEICHIMEL. NASHOTRREEK ZRET D CENASH LB 21z, AARFTEL)BSINIEHR
(ENASHIRREERICEH 1B TregsDEEM &, NrdaANASHEBEDO B REN LKV S B AR Z
TERLTVD, BH2021FELNZEREAESICL > THXELZZ T EAARORR I EREMNE
ICRBEEh, ERFEZRTRE,. WXOEN BEZREFTHD,

Nonalcoholic steatohepatitis (NASH), the aggressive form of nonalcoholic fatty liver disease,
substantially increases the risk of the development of cirrhosis and hepatocellular carcinoma.
However, the cellular and molecular mechanisms underlying regulation of NASH pathology by CD4
T cell mediated adaptive immune responses remain largely unexplored. We observed an increase
of Nrda family of orphan nuclear receptors expression in intrahepatic T cells from mice with diet-
induced NASH. The loss of Nr4a1 and Nr4a2 (DKO) in T cell led to the amelioration of NASH in
mice, coinciding with marked expansion of hepatic Tregs. Combined single cell RNA transcriptomic
and TCR sequencing analysis uncovered that intrahepatic DKO Tregs exhibited enhanced TIGIT
and IL10 expression and were clonally expanded during NASH progression. Mechanistically, we
found that DKO Tregs expressed high levels of Batf which promotes Treg cell proliferation upon
TCR stimulation. Altogether, our findings not only provide an insight into the impact of intrahepatic
Treg cells on NASH pathogenesis, but also suggest a therapeutic potential of targeting of Nrda
family to treat the disease.
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1. ARBRREBOHRE
ARRKEFIFINFTIC, BARAFNrda"ZBLEETHROREICEZRETNZED T &, MEICHEVNEMT 53k
TILOA—)LHERSREMERTZ (NASH) OO REFIVICEWT, THIIEEMNrdal/22ERIBY VR (LLTFDKOY ™
A) DNASHICHEM ARSI A RHE L7, DKOY D XA TIXHIEHMTHAE (Tregs) AEML. REMHEIRARE %
N L REISECS EMER T 2IFMEENM TSI NZ Z & H2VIIEBEBENMES N I ENTRBI N,
AEEIINASHEFETregs DM E A BB T 2DICO VT EIL LRIV TOEGFRIEBH 2 EDE, TOD
fER. DKOY U R TIEREIMFESEME A £ DIL-104TIGIT+TregsDEELERAEINL TW -, — AT, HBEERLESE
¥ % Amphiregulin+TregsDEIEIZTL L 2P L TWhk, TCRY—V IV ABITEEELI-E T 5, DKOY IR TIE
BHOTHR O— > DEENZRD SN, INSIEVWTNEIL-10+TIGIT+TregsTH o7z, F£7=. NrdaDigHlFKIR
Ikin vitrolC &1 5 TregsDIBFE A BEZ ICHNIFI L 72, Z 2T, NASHICHULNrdall & 3IL-10+TIGIT+Tregs DIE5E A
HEINDZDFAANXLEZRELNICT B0, BRUUFHEICEK Btrajectory@TE=ERMEL 7=, TR, Batfh'y
ZTregsDREICEHS L TWAHAEEMENEZ Sz, EBE. BatfZEA L7/=Tregslkin vitroll THIRZIBE DR %
L7ze EER I EICDKO Tregsic BT 3Batfd /v 749 5 V3 TregsDIEHE % INEI L 7=,

LEDRHERLY, NASHICEWTHFE I N ZNrdaldBatfORIBANEIT 2 Z & IS & W TregsDIBFE% & (ZHI1E
L. NASHOERREK ZIRET 2 Z ENBALNICR >, AARBFEELVE/ONTAMRIENASHFERER K IC S F
2TregsDEEM &, Nrdah’'NASHEBEDOEMNSDIENERY D 2 TREMEETBLTWS, BHE2021FE & Y EEIR
FERICE > THBREZZ T LEAFAROXRIFERZMEICIET/ SN, BERBSE R TRE. HXDEMN - BE%ZEE
FTH 2,

2. MAKRREEOHE (F:R)

Nonalcoholic steatohepatitis (NASH), the aggressive form of nonalcoholic fatty liver disease, substantially
increases the risk of the development of cirrhosis and hepatocellular carcinoma. However, the cellular and
molecular mechanisms underlying regulation of NASH pathology by CD4 T cell mediated adaptive immune
responses remain largely unexplored. We observed an increase of Nr4a family of orphan nuclear receptors
expression in intrahepatic T cells from mice with diet-induced NASH. The loss of Nr4a1 and Nr4a2 (DKO) in T
cell led to the amelioration of NASH in mice, coinciding with marked expansion of hepatic Tregs. Combined
single cell RNA transcriptomic and TCR sequencing analysis uncovered that intrahepatic DKO Tregs exhibited
enhanced TIGIT and IL10 expression and were clonally expanded during NASH progression. Mechanistically,
we found that DKO Tregs expressed high levels of Batf which promotes Treg cell proliferation upon TCR
stimulation. Altogether, our findings not only provide an insight into the impact of intrahepatic Treg cells on
NASH pathogenesis, but also suggest a therapeutic potential of targeting of Nrda family to treat the disease.
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