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Aryl Hydrocarbon Receptor Negatively Regulates Type I Interferon Production and

Development of Murine Lupus.
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L OGEE LEE SOYOUNG

Systemic lupus erythematosus (SLE) is a highly heterogenous multi—organ autoimmune disorder characterized
by the production of diverse autoantibodies and a broad spectrum of clinical manifestations. The aetiology
and pathogenesis of lupus remains thus far unclear. Although all the key components of the immune system are
involved in the pathogenesis of lupus, our current understanding highlights an important role for
autoantibodies against RNA—containing protein complexes and immune complex deposition leading to inflammation.
The RNA found in these complexes is capable of promoting the production of interferon (IFN)-« through the
stimulation of toll-like receptors (TLRs). Importantly numerous studies in both animals and humans now suggest
an important role for type I IFN in the pathogenesis of this disease. Type I IFN production is induced through
TLR signaling. Type I IFN signaling and subsequent feedback induction of type I IFN production, are critically
dependent on the STAT 1 transcription factor. However, how type I IFN activity is regulated through inhibition
of STAT 1 function is poorly understood.

Here, I demonstrated the relationship between AHR and type I IEN production firstly in this study. I show
that type I IFN production and signaling both in cultured plasmatoid dendritic cells (pDCs), and inm vivo,
is significantly higher in Aryl hydrocarbon receptor (AHR) knockout mice compared to wild—type mice, following
stimulation with TLR 7/9 agonists. I demonstrate that through TLR 7/9 signaling and IFN-a by itself, expression
of AHR is induced, which in—turn forms an inhibitory interaction with STAT 1. This interaction attenuates
both type I IFN signaling and in—turn, positive—feedback induction of type I IFN. Furthermore, in

pristane—induced murine lupus (type I IFN-dependent disease), 1 found that production of type I IFN and



expression of IFN-stimulated genes in AHR knockout mice is higher than in wild-type mice. In contrast, type
I IFN and expression of IFN-stimulated genes in AHR over expression mice or AHR agonist—treated mice is inhibited
compare to wild—type mice or AHR agonist-untreated mice. In conclusion, my study suggests that AHR negatively

regulate type I IFN signaling and production through TLR 7/9, and the pristane—induced murine lupus.
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1A s —2xny (IFN) 3. YA AREEE»Y TR, BEREREROMBERRIE LEEST5 - LR
ANRTWS, LhLiaisn, IRIFNOELZFHETSSFEBIC >0 TR I biroThizvy, Soyoung Leeld, 7
FARTES FAHRMS, TBIIFNOELEFAHETS Z LB 0iT LT,

WE A AR RS (PDC)Y 1, EEEE L —TLROOBFIZ L W, KEOIRIFNEEAET A, TLROGIFIZ LV . AR
ORBITREIZHEINCE, FORBITRLCHENTOLSALTIETT D, BEHdZ L2, AHRROEHEIET
L7=igic, IHIOEARES BN, 202 Edb, AHRPSINIPNOE & 2 AICHE LTy A iSRS I nk,
HIZARK - AL LIz 2 A, in vitro TTLROFHE % 217 1-POCA S O 1B IFNEEA, B XL UL in vivoTTLRY Y
Ho FefgEnice v AMPOIBIFN L~ BFER - 7 A LB L CHECHEML Tz, —F, AREBRIC
RPN LAYy e U ATE, IRIFNEAGETLTEY . AHROT IR FOWMIZL Y, PRCAHA L DI
FITENRE & I3 &, 2SO G, AHRPIMIFNESOROFEIZEEL TWD EEX bR, FTHFL
LTid. AHRZS. DMIENO BT HAD S 7 FMEERSFTh 5 IRF-TOSTATI L 28T 5 2 LICE DHEL TS
AR DS R X hL T,

FIAEY (2,6,10,14~F FFAFARLFTAY) v 7 ALESTHI L0, IRIFNMEENIC B CRER
BRERAFSRTALENTEL (FPIVAFUFHTAN—TAETFN)  ARKBE~T ATV RSV E2ERETH
Thizkn WERMgR LB T, HOREES, BREK (FrA7R) BLYEECROLORE, ZT0OZ L
Dby, AHRIZ., DRIFNEEAEZHIMATAZEICLY, HEREFRBORELHE L TWD Z EBFRERT,

AL, HOREREROBREOEDOF-AENSTFE L TARPEETHAZLERLELE I ATHERICESR
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