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B OE: BEXRAZK Toll #Z4K (Toll like receptors, TLRs) & Bl A %5 F %95 LRk A, #ib b+ 514k,
ARG EBR A EE, TLRs B AR BINROBARB NG THF, RETH—ZINETZOARRALHEWL.,
R AT M T e (Regulatory T cell, Treg) &4 FAUK ) B % & it & Ao P A5 AL HE R RO 5 7 & K AR A% S
Ve, Treg tft & ik 33 TLRs, €3 TLR2. TLR4. TLR5. TLR7. TLR8. TLR9 % . TLRs #47& 7T 4% AL 4 R
B ¥R (R REAR) Treg 693 fe LR B A, IMHBAFTERE. AFLARPBENLXLAFEWMX.

HF AR ZE A TLRs Bethy T2+ T Treg 9P LET T2EA. Bk, 7% TLRs B4 HR Treg £
AN AT MR AR b T EREL X P R ENET TLRs @3 T Treg LA A ey R AR L&,

Toll # 4k, AF M T @mie, ¥, RAITH, 2R LESD

Research progress on Toll-like receptors pathways regulating
function of regulatory T cells

Peng Guo?, Han Zhang'?, Changfei Li*% and Songdong Meng*?

1 CAS Key Laboratory of Pathogenic Microbiology and Immunology, Institute of Microbiology, Chinese Academy of Sciences, Beijing
100101, China

2 University of Chinese Academy of Sciences, Beijing 100049, China

Abstract:  Toll like receptors (TLRs) are pattern recognition receptors and represent immune receptors in innate immunity.
They are very conservative in evolution and extremely important for the survival of organisms. TLRs initiate signal
transduction through binding of endogenous or exogenous ligands to activate a series of downstream important gene
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expression and activation. Studies have shown that regulatory T cells (Tregs) play a central role in maintaining peripheral
immune tolerance and preventing transplant rejection. Tregs express certain TLRs, including TLR2, TLR4, TLR5, TLR7,
TLR8, and TLR9. Activation of TLRs may directly or indirectly affect (mainly activate) Treg proliferation and
immunosuppressive functions, and this regulation is closely related to the occurrence of infection, autoimmune disease and
cancer. The heat shock proteins as TLRs ligand molecules play important roles in the regulation of Treg. Therefore,
understanding regulatory mechanisms of TLR pathways on Tregs is of great significance for new drug development and
targeted therapy. This review introduces how TLR-mediated pathways regulate Tregs’ immune function.

Keywords: TLRs, Tregs, proliferation, immunosuppression, heat shock proteins

1 Toll %4

1.1 Toll #Z AR HE (K

Toll BRI IEMGETEMELET . 25
UYL — L il B 1 SR, R
2 FAT VAR PAE W L 3h 4 v o S R AR AR A — 4
BEAr T F %, EEALHE IL-1R Al Toll 204, )5
F XYM Toll FEAZ{K (Toll like receptors,
TLRs). TLRs & | BUEEE M, MM A5 505
AL SR 2 d R s L EE P S (Leucine
rich repeat, LRR), %5 & XM ALIARZE G 1X .
A B 45 M TIR(Toll/IL-1R), &FFA TLRs
JL-1R 43 F RN BT R A 1 . TIR 2549 35 4
Jif P A A AR R TIR S5 R3804 4> F A B AR,
MG &5 8 R 515386 . TLRs £ 23R8 Tk
YR, A0FE B AR SO 4 (Dendritic cell,
DC). B ZAfl T 4. 7E— ek 4 i an I
Bz A A Bz 200 M T T A 4 v A R ik
HAT7E L s 2 & B0 13 # TLRs, Hh/h il
A5 TLR1-9, TLR10 {UAE7E T AN,
TLR11-13 U fE/N AR B & B, TLRs 22— Fif
BRI ZIA, REE TLRs PRSI [E 195 b AR
x4y F B 3L (Pathogen-associated molecular
pattern, PAMP)®!. TLRs 5 PAMPs A H {f ] 3= %
RICNPIAFES : 1) EAf R FRRTA . HE
HEER, ANFEB TLRs 40 FiR B A [F 8
PAMPs. 2) ffifif TLRs i % A — RIATE X & H4E
A, M4E 1 TLRs — Bl Bl W2 Bk 7. 7
RN BE T AMETERCIARSS, —28 TLRs 254G RN
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B, 40 TLR2 1 TLR4 AJ L5 40 P v 22 1K 1Y)
PR 70, PIRTEEF gp96 1 HMGB1 AH
HAER, X5 IRFE AN MR N 2 A A e R A G
4+ F  (Damage-associated molecular patterns ,
DAMP) £ XM, Jesbh, AHFFHE TLRA b 51k
WEFEE M . A4 s RmiEEEr Al
HFZ . BRI AR B iR A A, 78
AL BERAE  (Systemic lupus erythematosus,
SLE) #', TLRO i@ S i e bk H G Z 45
W45 RO o X SE IR AR A A, T
TLRs =5 B3 3 32 Flfa e A0 I i T gk, 480K
TLRs Xf A B Sy i FIIRSAE IIRYT BOCHE S,
1.2 Toll #ZKESERH

TLRs J& % 45 KR Sy FARIG S e i 22
BXTT PAMPs 1R 51 K T 145 8 B 0
MU S e N 28 I B Bk AR 22—  TLRs S R (55
RO AR E AN S, BEEN FEA
FRBERE ML IR - 88 (Myeloid differentiation factor
88, MyD88). MyD88 F:f#: % 11 (MyD88
adapter-like, MAL)., %5 B THEZ M TIR 45441
#14% % M (TIR-domain-containing adaptor protein
inducing IFN-B, TRIF), TRIF #1451
(TRIF-related adaptor molecule, TRAM) FI&AEH
o MAMEILFHEH (Sterile alpha and
armadillo-motif-containing protein, SARM)[S]O
TLRs {5538 % Al 73 MyD88 #ii Fl-IE ik 42
(8 1) TLR5 . TLR7 I TLR9 %/} ¥ F # 5 MyD88
VRO T e (5 S i@ %, 1 TLR2 F1 TLR4 NI
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Fig. 1 Toll like receptors mediated signaling pathway. TLRs signaling pathways can be divided into MyD88-dependent
and MyD@88-independent pathways. Different from TLR5, TLR7, and TLR9, which can directly interact with MyD88,
TLR2 and TLR4 require coordination of MyD88 and TIRAP/Mal for downstream signaling. TLR3 and TLR4 mediate
signal transduction in a MyD88-independent pathway, of which TLR3 solely utilize this pathway. TLRs signaling
mainly causes activation of NF-xB that induces the secretion of inflammatory cytokines including IL-1p, IL-6, TNF-a

and the expression of type | interferon. In addition, TLRs can also activate p38 and JNK.

%L MyD88 MIE TIR ZMlmfgieEr (W
MAL, TIR domain containing adaptor protein,

TIRAP/Mal) RYIL[FIFET, (e 0E i i A S0
IE4h, TLR3 Fl TLR4 #R ] AF:4E MyD88 ki ik
REIE S5 S, Hoh TLR3 HAEF| %842 . TLRs
5T RS RS NF-«B (B sk ) 1
fb, S IL-18. IL-6. TNF-o R VE40HEHE F 1Y
XN T BIT LR IRIE, S5 RAE VY B AENR
BRSO, [RRHR T R RN . BRILZ AN, TLRs if
FE I8 1 PTG 22 54 )R T AL AR R (Mitogen-activated
protein kinase , MAPKSs) . i 7 15 5 i 15 i i
(Extracellular regulated protein kinases, ERK). p38
Fc-JUN N ¥ (c-Jun N-terminal kinase, JNK)
SE A EE . S ASET T

2 Treg &
PEATPE T 400 (Treg) XFRIDHITE T 400,
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R T 40 Treg 3 B4 B .
— R A MR B R E T 408 (Natural
Treg, nTreg), R HEN CD4'CD25 Treg, i
CDA'T 4UMI WY 5%-15% . CD4'CD25'Tregs
OG5 RERS AN T A0 MG 58 . 20 B DX 1 0 b R
PRS2l (Antigen presentation cell, APC)
B RER. EATAT LRSI [ B AR B B 85k
Ffi, X2 Tregs it TGF-piES, FikEFN
T X L HE % [ 3 (Forkhead box protein 3,

Foxp3)™®, Foxp3 J& Treg MIAEEMAT. BRItz
SN /INE AL CD4CD25" Treg if ik R £ hr i 4
¥, A EEYE T bk 40 AR G M 4 (Cytotoxic
T-lymphocyte-associated protein 4, CTLA-4)1

AT G 7 A St U N =8 7 N R P e - N
(Glucocorticoid-induced tumor necrosis factor
receptor, GITR)*Y, cD103*? CCR8. 4/

14N -3 437 (Lymphocyte activation gene-3,

. cjb@im.ac.cn



1704 ISSN 1000-3061 CN 11-1998/Q A4 T #£244f  Chin J Biotech

LAG-3)., #iZ4FEHE -1 (Neuropilin-1, Nrpl),
ik CD5 43 F AR FE L IL-7 Z K5+ CD127,
55 2% Treg J2 o AR AESNE ) Treg, WHFR R i
SREYE T 4000 (Inducible Treg, iTreg), AJ7E
HhEE LT TGF-B & IFN-y BAE S IR T 4™
Az XIS ANt BR A SE MR Y T 4 (Adaptive
Treg, aTreg), F#"4: IL-10 F1 TGF-B. aTreg
HPRZER . Trl A1 Th3 408, Trl 40 n] LI7E
IL-10, AL DC 2 &2 Hil i skt CD3 Fl CD46
PO R 40 T D8 Trl g ] Lo
A3h 1L-10 A1 IFN-y, JF Hal i 1L-10 2% & 4%
T Tha & i E 4R 0 CDAT T 40 e 5T SR
TGF-B A T 43k ke , [l Bf Th3 3@ 1 433 TGF-B
T S SN, A A TR 52 86 B g v
FEAE RSO Tl #0 Th3 S5 SRR M T 4i i
=F B 3 4300 VT M A R R 0 A S L
il R AP T EE, A SRIEAT T 4
2ok 40 6 A K AL ) e 44 i Th B

Treg fEGIE R G I T HEM A, EH/E
HFLAPET, Treg BT LAESRS 41 i &1 & i 52 A8 55 A
B tpge i T (B 2 S A R O R 2
Treg 20N T 4HMIEOTE 11 , BELAS- St i o189
I, BEFEAIAATIRY Treg M LREXS T4ERFHLIK A
B G A7 . SRR IR T SR B L
ULAERMFIEHENT R Treg FBARFZEAY TLRs
7P TLRs AR5 S5 5 B E W Treg
oAk WIS TIRE, BETORE SN —T TLRs
1 Treg Z [A] IR F o

3 TLRs # Treg

TLRs {55 18 % DA B 42 3 1] 422 1 7 =0 45
CD4'CD25"Treg WY ZIRE . [AI#Z A F 2 APC
AT TLRs {5538 #8717 Treg UIRE. 1] Treg -
() TLRs ] DUiE 1 5 40 i B AR (9 25 A EHE R )
H SRR, ML THAL CD4A™ T 4, Treg 41
M 9 TLRs kP8 i P22 iR Treg 4
M %5 55 % 5] TLR ARG JH$% . Caramalho %t
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4341 T C57BL/6 /1N Treg il Teonv (Conventional T)
ffh TLRs MYFRIANEIL, S5 FMWIHHFRKL
TLR1. TLR2 il TLR6, ifif TLR4, TLR5. TLR7
Ml TLR8 7E Treg 4fffirpik#EtERis, TLR3 Al
TLR9 mRNA 7E/NEL CD4" T 4 i W 3 rp A5 460
F|?9, Gelman %% BifE BALB/c /N HiEALIY
CD4" T 4ififg % ik TLR3, TLR5 Il TLR9, {H A
5 TLR2 Hl TLRA®, S fifi 2% 5w B2 th T fdi
PRSI Jr3ds . T Ai 2 sl 2 /N R S 2R AN [] i
1M AY . Chiffoleau %8 & ¥ TLR9 mRNA 78k
CDA'T 4l i 26 3% , TLR5 mRNAYE CD4'CD25" T
4 v e i 2R P A2 CDAYCD25" Treg ik B
57K F-f9 TLR2., TLR5 Al TLR8®, R[A ) TLRs
X Treg 2 mAIE, VER 5 Ul AR [H .

3.1 TLR2 %} Treg 4R ATS
VAR Z G R, TLR2 7E™T Treg g
FERAET FHAEM. TLR2 & T 4iigfry i
SZARM ) FEARAN, KRG TLR2 4> T- 015
A0 AT LU $E 40 4300 1L-1018 iy L5 0k p 4
RN B R APC M1 Treg 4ilfi I
B TLR2 #h < /4% Treg MIDhfE. APC LAY TLR2
WAL A S VA W IL-1 FD o IL-6, A%
CD4*'CD25" Treg M itk Treg Y TLR2
BTG R E RV Treg UifE . Mo £ TLR2 FEA
BB /N B Treg 20 H 5 TLRA JE R BB /N UM EE
W 02 3 HOA TLR2 fit & Pam3Cys il i
AN, AMBZE Treg BCHIE N, CD25 73134
ik B, T HAE AR Treg Ao 5 A 25 Ja 3
WERP . B M PF SR I/ Treg 40 i)
TLR2 {55805 23140 Treg B A FI 9 54 A%
Homilae B0 i H Lal 2 & IS (Peptiglycan,
PGN) fE % i 1% TLR2-MyD88-IRF1 (Interferon
regulatory factor 1, F4EZE 1 FF 1)f5 58 .
IRF1 {E 1L )55 Foxp3 & 8 i i i it 8l F- . &
+ . WsE T X IR AATER IRFL b onfhgs A,
4% Foxp3 (%% 5%, LN Treg moshagRY, b,
AIEIE) TLR2 ERAKXT Tregs B REA AN [H] 60520 , BF
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¥ M HSP60 ] LA it Treg i TLR2, iGfkfE
24T PKC .PI3K #1 P38 I Treg il s gl
SR LA B I Bk Pam3Cys . FSL-1 #il Pam2Cys
W 38 AKT/PKB (Protein kinase B, 75 [
B) WEERALISS Treg Bl ShaER, Treg 7552 %)
TLR2 WCiRHI# G, SR A 55w IL-6 Ml
TGF-B, AMU£:fdi Treg 40N SRS, &
SRk Treg 4HLIR 4300 IL-17 (1977 Tha7 4-kB4,
MK NFELE IL-17 " Foxp3 G042k Treg 40,
HLIARSZ S0 F B AR I, 2 S X R A,
$ 5 R S L, A RO R X T R TLR2
WA — I8, — Jy T BRI Treg #0671,
I8 HE G328 S T B 5 573 — 7 T RGN Treg O 45
IEL RS- T TR T8 40 T 114 e 20 5

TLR2 R Z H B Ty fis b & 4445 E 2 W1
., TLR2 {5506 048 &5 Treg (9 G i1 T g itk
ST 1 RO PRI O e R 1 4 /N U
R TLR2 RFREL Treg m93M kI ShREREAL, T 20
HEAY IEN-y 7= A2 R ORI, o H o ™ 1 O
2B IR R TLR2 43 19 38 B8 76 75 1L
Treg L ik L ZAE A

3.2 TLR4 %t Treg 4ARaHETS

HTT, TLR4 4»T-X) Treg 4 it AE A4 5 M 47
AR 5E 4 %E . Caramalho 48 95T 2 B TLR4 Bl {4
EZ£ M (Lipopolysaccharide, LPS) #J L) B 424 i
Treg A AFFIIGFE , i Treg A S22 41 1 L B3 5
10 fi5 . LAk LPS iffE i 4n CD69., CD44, CD38
45 Treg W PEFRIC /> T 10 2K P R ] %
BLAH LPS &b 38 3E B JRE 14 0 J o /0N BT DL 3G
Foxp3" 1 CD103"Treg A% MG 11, A B T H8 IR
FEEIRT R Beah, RIS RIFIER R LPS Fiseab 5
ANEL, SRR /NRHBR R RE U N . AR
Puga O BAEHEF ROV, I H R 2 R IE R
BN B B K-, X AT RE & T LPS S 1L Treg
FEW ., MR FR R/ DRI R, TLR4
FIL-2 BefE/NELE Treg 3235 8 K1 FY 48 1 41 i
HF, f4E GM-CSF. IFN-y 1 IL-17, 3 HHHm

&: 010-64807509

G Sy A BT, X SRS AR R TLR4 1
o SRR VE FH E AR Treg M35 516k .

TLR4 4338 n DL oo [a] 4245 i 7 X i
Treg MIINRE. Cao F7EM REFIH LI TLR4 LU
MyD88 i i1y 75 =X 51 55 Treg A= 4:1, Treg
W/ B PR A A7 B B I AR RS, SRk
Foxp3™Treg [ IL-17"F1 IFN-y"Foxp3 4 i1 731k .
SR 2018 4FA BT K PR e 8 11 HSP60 i i
W% TLR4-Mal (MyD88 i A£ 8 11) {75 4% Fid
B, A B 0 i TGR-B 23k, #1153 Treg
A= U SR A HOE PR, LPS AESIE T TLR4
T SR AR 7 A 1L-6, 1L-6 P4 TR0
T 20, AT Treg B93 il Dk A Hio v 28,
WA BFIE IR T Al Ak i) LPS FH AR/ B Treg
e, RO [ SR 4 R T RE R TSR
SIPIRTY  S TR E R T, [FE AR
T TLR4 X} Treg Hyfg 5% i v BEA 52 HoAth 6 72 20 fifd
ORI R 2, Rk, TLR4 /549 Treg 41
PR LA T o — 20 5E .
3.3 TLRS5 X} Treg {AREAYETS

Crellin Z£{EHH A 2% CD4'CD25 T 4 ifi
CD4'CD25" T 434 # ik TLR5, /£ CD4'CD25" T
i h TLRSMRNA /KF-81 & & F CD4'CD25 T
YL, (H=F TLRS s FEAKFILMEES,
H AL A SRR, TLRS BRI EE A
(Flagellin)*312x B4 0 A 2% CD4"CD25" T 4l
1 CD4'CD25 T ML Thae, #F %I e iz
KAFE AR . £ va BB s b PE & Treg 2
B FEARAE . BF9E R TLRS Bl iAHE L& AN
A5 Treg AR ME . AR, B4 A LRI 7
iF CDA™CD25 %W, T 4 i i 38 i A 1L-2 177 A o
SRIMTME B FIAEANTEAE APC ITEHLT, 235k
Treg 20 A 4 S e M DI BE A Foxp3 M3k, X Fp
TLR5 451 Treg B9#IH| LI aEsE 8 A] G5 Foxp3
FikThen A U LN R A R A R R fil
HiEE BN RS IEME R, X EES
IFN-y I 1L-4 FCREEAC DL K Treg 20 f 55 238 fin A
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%o BEFEMIEAL 8-10d J5, FAHMEEAL
BRI R B9 A, BeRs /B IFN-y FIL-4 Bb
AN, {5 Treg ANMA R AR X Fl TLRS
Be AT T Treg 4 A FIASN, T 4H M A 52 i 22 S AL ]
WA EIE— LT . AR IRE EA W EE
1 rFIC 25 24 m] S K [R) Ffr S AR A 00 194 A7 30 B 11T
XATAES TLR5 %% Treg 4 5cM8, 25 Mk,
TLR5 X} Treg B9 e 2 LIS b F .
3.4 TLR7 ¥ Treg 4AARAYAYS

TLR7 e R 5 A0 LR R Fi bk 21 B AR
/N BRI ] B A i rp i 75 /RS TLRY
WS T RERE IR h Treg /SIS 27 . A BFTE R
B TLR7 3@ 2 {2 APC 43 1L-6 19 7 X751 25
P T xS Treg 77 A=Y, Hackl % % L1/
FL DC fELER TSR , TLRY7 B Ak s S 205 {1y
S-27609. CL-076 #1 R848 mLiikfk DC [ #y
TLR7, Wbkl Treg %0 H , X —d BRI T
DC M5y 1L-6, ‘&Rl REE S Treg /b lifid
RYERBIYE T 40P, Kl T4 TLR7 3435
E oS T N AR RS R R () B i =
Foxp3 T Al BEJEIGTT SLE A BORME . Van %
KIAE OVA 755 1 2o f 1k 12 g /)N BRUBE 78 o
TLR7 #3li7 R848 R [ fili &k Treg, i H 4L H
B, WMEERREIR, TGF-p fEX —id # k% &
EAEAPA, FRBFSEIRR TLR7 BCR QR B30
FHF Treg /) TLR7 Al fgkdsmLohfe, [HASRAE
FH A At G52 200 i 0 T B 1) Treg Y ZBE .

3.5 TLRS8 3t Treg fREAYIAT

ik, Peng ERIAKE Treg FikmAK V-1
TLR8. Poly-G10 & RA% 1 fR FIZE LAY TLR8 BLiA
sSRNA40. ssRNA33 5 [HE 15 & & Wl ie
B Treg RMHIDIRE, (2iERItH CD4™ T 40
Mof38gE . 0 siRNA £ AR fikk TLR8., MyD88
P ER-1 ZIKMAXHE 4 (Interleukin-1
receptor-associated kinase 4, IRAK4) 5, Treg i
G PE I S BE A PR Poly-G10 Wi%% | %S Bifk—
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H:F B TLRS Xt Treg 11l T i 4 138 5 1 24 #
T EREN S F. 7E T, B 4IE#8GA Y Ragl™
INERM R AR ) B4 TLRS FCAARRIBLAY Treg 52
6 %% B TLR8 41 5 (1) Treg 1l 3 BE 1Y 39 5 X Tt
it geg o 1 245 A AR R s P 3R T TLRS
5 B Treg, SCARILANRON T 40 = 18] ()
REFAr, T REAE B 48 o A X eRe ) G e iR T
ROR . FIEWFFE 2, N Treg 40 i F i 40 it v
TLR8 {355 F 3T 7T LA b5 20 g 215554 RAY
i, TLR8 {55 % Treg 0y AE &ALt A 5 1E
I, ERERERETEHAMGI A Tregs 400 b4 A5 44
ORISR R B, W% Treg MOIMHIME] . 7E2E 6
R EERS T AIIGIT A, TLR8 (554
SN Treg 200 i A 1 265 4 155 AN 0 BE 114 30 4 B T
DS 88 1A P B gt e 50T s gt R
B TLR8 41 5 A 15 538 i = 24 Treg M Thfig .

3.6 TLR9 X} Treg 4AARAYIATS

KB T 405 TLRO B Wi k% 7% 5L 56 UF SEAH
It F CD4'CD25" T (Treg) #fiffi, CD4'CD25T
(Tconv) 4i g X+ TLR9 B i& ¥ fg )k . I H &
CPG-ODN2006 4bHit ity Tconv Xt Treg 4 At )41 il
YER AT, M EZEBR T Treg 240 Hf i 41 il
& S8 e /N TLRO 5 [ B4 0% SLE
YIS, TLRO G530 SLE fRiEmE, X+
5 Treg 4 AE 1 32450 808 T 40 Ak A 5B
Hall %5 & BLIE A 2R 28R40 (Lamina propria
dendritic cell, LpDC) H* TLRO i J& i 1o 11 il
Treg 4HAERIEHENGIE 24T . WIERAE DNA B#IE
TLRO AT LA SR W Fa 25, {2 2k Thl F1 Th17 J )i,
] B4 ] CD4"Foxp3™ T #iiJifd[5] CD4 Foxp3™ T i
JEL 4 %6 Ak 3T 52 40 LpDC 109 345 ST LIAE Ny
BIT AR BB YT L, IF B 1R v i ke
Rt TR, it S A DNA 84 ) TLRO
BB Treg 4H M % 4k AT e el i) 1 iki& 42
196 36 IR I S R . X R TLRO XTI Treg 119
A FH 3% e Ath G 738 440 D A0 G P38 TR 15 1 2 )
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4 FAEEEEHERET Treg B3 Al
o &t

PR E AR E T TLRs 551 i Xt F
Treg MINREA E R EME N, BR T HSP60 A
HSP70 &K 51441, HSPOO MK 51 gp96
(Glycoprotein 96), Bl GRP94 (Glucose-regulated
protein 94)°* 11 BE % T 139 Treg HYINAE. 1 2E,
W gp96 J& Treg i 7 45 AN il 2y RE BT 075 1)
A F,gp96 Bl 2 53 Treg 1 RAFEMERIA A
I REFRA o 7E gp96 B S 1F T, Treg Joik 4k
F§ Foxp3 & IEKY-, B E IFN-y F1 1L-17
T ?Eﬂﬁéﬁﬁiﬁﬂ[mo Hyk, WK gp96 f
Gt TLRs {5 5 #0H Treg IIRE, Dai ff
R IR e BE R/ IN R A0 B 1T 7 gp96 ik f e,
WY T XS LPS (s S niPk, It TLR4 3455
T Treg MM SIRESS), HEB L, gp96 1EH
SRR, TE R TR VE S i
AR ELEMIERH . Brent %k Bl gp96 AL FEME

Moz 4 MR AT B9 TLR2 #1 TLR4AN®!, 23 % 1t

2 BFE gp96 SefE AT Treg HITHRE

/ x
*‘» H TLR4

0.

MR (20 ng) B gp96 Husz/ ) S AE Al i i
R CDA™ T 4. CD8" T 4 gl Treg, {H#&{A
DIVEAL SO T 4k 3 o Bl o5 50 2 1 4R v
gp96 i Y e FiE T Ak T ) B e i 1) A Ak
INEUA IL-10 55 TNF-a FLfZH T . il
(100-200 pg) f4 gp96 FuiE £ E LATE AL Treg 400
h A, Treg E‘J‘ZﬁﬂcE@‘%ﬁE?ﬁT gp96 75BN T
YHMITE PR 3E R o 2P R gp96 il Treg
A TLR2 %n TLR4 VEMIE fb NF-xB i i#
7S Foxp3 DA &% IL-10., TGF-P1 73k [a] i,
Binder %5 #F 9% & B i Al & 1Y gp96 il i b A
CD91"pDC (Plasmacytoid dendritic cells) At
Neuropilin-1 (Nrp-1), f&i#t pDC 5 Treg 4 i #H H.
YER BR e, dEmE st Treg éﬂiﬂ’@lﬁ@?ﬁ%”‘)](lzl 2).
TE_ R BRI b, 28 /) RS Y g —
ARk R R i gp96 faREiE ik Treg, AT A RLR YT A
S E R BEIE AL G R BB M A S g R G5 K
fg T A PR, X SERE ST AR R S FIE gp96 7
BT A B TR B I N T .

2p96 e TL-10
CD91 TGF-p1

iTLRz * pDC

@ Treg

Foxp3 () Teff

INrpl

Fig. 2 High-dose gp96 immunization regulates Treg function. High-dose gp6 activates Treg by two aspects. On the one
hand, CD91 on the surface of plasma DC cells binds to gp96 to upregulate neuropilin-1 and stabilize the interaction
between pDC and Treg. On the other hand, gp96 interacts with TLR2 / 4 to activate the NF-«xB signaling pathway. Thus,
high dose gp96 enhances immunosuppressive functions of Treg and can treat autoimmune diseases.
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Fig. 3 Regulation of proliferation and function of Treg by TLR activation. The activation of TLR2, TLR4 and TLR5
on the surface of Treg directly enhances its immunosuppressive function, while TLR8 ligand reverses its
immunosuppressive function. TLR not only affects Treg function, but also its proliferation. Activation of TLR2, TLR4,

TLR7 and TLR9 directly promotes Treg proliferation.
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