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Abstract

Regulatory T (Treg) cells play a crucial role in immune tolerance, and numerous studies have focused on the molecular mech-
anisms of CD4+ Treg cells, whereas the role and relevant mechanisms of CD8+ Treg cells remain unclear. Ly49 is located at
murine NK and T cells, and plays a similar role to human KIRs in regulation of immune response. In this paper, we have
explored the effect of AIM2 deficiency on the homeostasis of CD8+Ly49+ regulatory T (Treg) cells in AIM2 knockout (KO)
mouse model. We have performed KLH immunization model for AIM2 KO mice and found enhanced function of suppressive
CD8+ Treg cells in the absence of AIM2, indicating AIM2 dampens the homeostasis of murine inhibitory CD8+ Treg cells.
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Abstract:Regulatory T (Treg) cells play a crucial role in immune tolerance, and numerous studies have
focused on the molecular mechanisms of CD4™ Treg cells, whereas the role and relevant mechanisms of CD8%
Treg cells remain unclear. Ly49 is located at murine NK and T cells, and plays a similar role to human



KIRs in regulation of immune response. In this paper, we have explored the effect of AIM2 deficiency on
the homeostasis of CD8TLy49™ regulatory T (Treg) cells in AIM2 knockout (KO) mouse model. We have
performed KLH immunization model for AIM2 KO mice and found enhanced function of suppressive CD8%
Treg cells in the absence of AIM2, indicating AIM2 dampens the homeostasis of murine inhibitory CD8  Treg
cells.

Keywords:CDS8™TT, Ly49, AIM2, Autoimmune disease, Regulatory T cell

Autoimmune diseases are characterized with the failure of immune tolerance, and regulatory T (Treg) cells
are required for immune tolerance, such as FOXP3TCD4" and killer cell immunoglobulin-like receptor
(KIR)TFOXP3 CD8* Treg cells. Intensive studies have focused on the molecular mechanisms of CD4"
Treg cells, whereas the function and relevant mechanisms of CD8VLy49% Treg cells remain investigated.
CD8TLy49™ Treg cells are considered to have immunosurveillance and immunosuppressive effects during the
process of thymic negative selection. They are able to blunt autoimmunity without compromising systemic
immunity[1]. However, the specific origin of these CD8'Ly49* Treg cells and how they take part in the
natural progression of autoimmunity remain poorly defined. To date, the best demonstrated role of CD8%
Treg cells is to inhibit GC reaction. The enhanced GC reaction and autoantibody production exist in many
animal models with defective CD81 Treg cells[2]. Besides, the CD8TLy49" Treg cells have reported in
various settings, such as colitis, hepatitis, arthritis, diabetes, viral infection, tumor, atherogenesis and organ
transplantation[2]. Ly49 plays a similar role to human killer cell immunoglobulin-like receptors (KIRs)
in regulating immune response via MHC-Ia, but varies in structures. Ly49 family consists of inhibitory
subsets including Ly49A, B, C, E, F, G, I, J, Q and activating subsets like Ly49D, H[3]. It could regulate
immunosurveillance of NK cells and cytotoxic T cells (CTLs) against tumor, infection and autoimmunity[4].
Further, even though there are some evidence about the existence of human CD8" Treg subset, they remain
to be firmly established because the Ly49 is a mouse-specific gene cluster without human homologs at
sequence level[2].

Absent in Melanoma 2 (AIM2) serves as a cytoplasmic sensor of double-stranded DNA (dsDNA) and partici-
pates in the assembly of inflammasomel[5]. It plays vital roles in innate and adaptive immune responses with
inflammasome-dependent/independent manners in diverse autoimmune diseases including systemic lupus
erythematosus[6], psoriasis[7], rheumatoid arthritis[8], primary Sjogren’s syndrome[9], ankylosing spondyli-
tis[10], and cancers[11-13]. Our group previously demonstrated that AIM2 has played an inflammasome-
independent role in the differentiation of lupus B cells via regulating Blimpl and Bcl6[6]. The expression of
AIM2 in classic CD4TFOXP3™ Treg cells was elevated to suppress autoimmunity and favoring the function
of Treg cells through attenuating Akt/mTOR pathway and affecting immune metabolism, and its expression
could be induced by TGF-p[14].

Beowee, tpavocpintiov gactope Atohoc (coded B Ixlp3 ) avd Hehoc (coded B Ixlp2 ) Berovywvy To tne
IKAPOY goih, TopTginate v TNE pEYUAXTIOV 0@ APUTNOS MVEXYE COUULTUEVT avd LouvTEVOVCE 0@ Apunno-
chte nopeoctactc. Iv nupav POEII3T Teey cehhg, e wiepactiov 0@ Awohog avd POZII3 cuheveed Ttne
e&npeootov 0gplA-2 1o wduce tne dipgepevtiatiov 0 guvctiovah Teey cedhe[15]. Helog 1 pouvhd eEmpeo-
oed v T-cehhe mpecupoops avd Teey celhg, avd powvtowve Tne ounnpeoote actutd op “A4TPOZM3T avd
“A8TA44TAL22T AP49T Teey cehhe[16], NN DOPTEVS OEPUCTIUTED LUUUVE PECTIOVOES TO OANELLTE TLOOUE
daorye v awtolpuve dloeaces. Ag penopted mpelouohy, peduced eEmpecatov heeh ogp Hehog avd Alohog co-
vTpPuted to tne degucieved o “A8T Tpeey celhg v povoe podeh hacx opTyePp2, avd Eoues peyulped @op
nopeoctaolc o puptve "A8TPOEII3™ Tpey cerhc[17]. Howeep, 0 tne BecT 09 0Up XVOWAEDYE, TNE POAES 0@
AIM2, Hehog avd Atohoc v puptve “A8TAP49™ Tpey celh pepony eNUoLE.

Kedmohe Awnet Hepochoavy (KAH), o Aapye TpoTEY LOAECUAE WLTN MUY WHUVOYEVIGITY, WOUCES LWUUVE aCTL-
atov. Iv i otudd, we capeied out KAH wpuvilatiov v AIM2 xvocxout (KO) avd “57BA/6O w\d tdne
(QT) wice o e€mhope tne Ypeyveved o “A8T Teey cedhc. Tne Yrow CNAPT 0@ UUPLVE EETEPLUEVT WAS ONOWY
v ®uyvee 1A . It noc Peev peeaked ot counaped wity QT wice, tne yeve e€npecciov og peyulatopd “A8T
T ceh popxep-"A122 avd wnBropd AP49 pecentops, vehudvy AP49B, * avd I, wog eheated v omhevic "A8T T
cehe op AIM2 KO pice ov e 107 8o o9 KAH wypvviloatiov (Pryvee 1B ), wnepeac tne yeve eEnpecotov



o actatvy AP49 pecentope covtouvivy AP49A avd AP49H woc otofre (Pryvpe 17 ). Treoe ahtepoatiove
wolcated tne uuvoounnpeoole otate 0@ KAH-wpuviled AIM2 KO wice. NotwfBAd, tne e€npecolov heehg og
Heloc avd Awohog wepe ohyntad eheated v “A8T T cehh¢ o omhevochtee (Puryvpe 1A ), peeodvy ot
wed wynt mpopote AP49 e&npecciov v pupve “A8T T celhg op omhevocrec.

Beoweg, ac PNA-cey penopted, omhevic A8 T cehhg o KAH-ppuwiled AIM2 KO pice (v = 3) geatupe witn
unpeyulated e&npeootov 0@ KIP-pehated wpuvoournnpecole yevee counaped oty QT wee (v = 3) (Puryvee
2A ). Treoe ocpeeved KIP-pedated Sip@epevtioh eENPECOED YEVEC WEPE COPPENNTED TO OCTIATIOV O YVOTE
ovd GBOTTIE WWHUVE PECTIOVOE, WIICH wos covploped B evpienuevt avardolc o natnwade (ryvee 2B ).
Yrhevic "A8F T cedlhe og avotnep ypour o KAH-ppuwiled AIM2 KO avd QT wce (KO/QT, v = 5) wepe
ommhied to oMdate Tne pecLAT 0@ PNA-cey, ovd COVOLOTEVT WLTN TNE PLVBVYC O TEUVOCPLTTOUE GEYUEVCIVY.
Actiatvy xahhep celh hectiv-Aixe pecentop (Khp)-tl wv puptve "A8T T celhc woc pepapxaBhd domvpeyUAATED, tv
covtpao T, wnitopd pecentope, oucn ac Khpa2, wepe oryvigicavtid vrpeyviated (Pryvee 27 ), Sepovotpativy
e deqicieved op AIM2 npopotes Tre EENPECOLOV 0@ WIUVOOUTIPESGLE pecENTopS v Wuptve “A8T T cedhg. Tre
Tpepe gop yvavtitatie peepoe tpavocpintiov II'P (yPT-II'P) wepe Aoted wXunniepevtoh Tofie 1 .
Ivdeed, tne caunie owle op AIM2 KO wice onould Be eviapyed To QUETNER SEUOVOTRUTE TNIC COVCAUCLOV v
HOUGCE HODEAS.

To ouy ur, AIM2 douneve tne noueootaotc o pupve wnfBtopd "A8F Teey celhe, avd QUETNEP PECENPCT OV
OTIECLPLS LOAECUAE YECTIOVIOHUS O PEYUAUTIOV PEUOLVS OVYOLVY.
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