ACADEMIC

FE P iife R 25 24 72561

Toll #5214 7 15 5 R WF sk e

B F

JEI fE (EIRAEE)
L

MK =FMEMEER (TEEMEER ) , A BN 450008

E: Toll #Z4K (Toll-like receptors, TLRs) £ —EBEXRFN K, ZREATRRREZWL, EER LAEARFE
RSB PRIEEZHER, TLIR 5EALELS)E, TIR BHBHEEETHEE T TR THLEALE, B TLR7E5
BRAEFREERFE. HIBRA G LR RERGFRIEF ) 2, A3 TLR7 254 F@8% A LERSATEL,

X8RI TLR7; 125 8% ; d sy

Toll FEZZ{A ( Toll-like receptors, TLRs) J&—23fxt;
WRNZIR, ZFRTHURE RN, 76 A s Mkt
HapE R EBLIER . "I R B, TLR —2K) 2 AF
FE T SR 240 M 3% 1 A TR RSO 2 11, IRAM X e B s R
#HEJFH] (LRR) , SERGIFISE & B M XS i X FR
R Toll/ FIAHMIAT 3R 1 AZAARZ5F5L (TIR ) . TLR 5SS
B, TIR S5 S35 4E NIEE 570 T8 o Ml fesie
IO o A NZEAIAE T, TR S 11 A4S TLRs ZW 51 . TLR7
T X Qetafh b, 20 THEVEAIM . B REA0H . k40
JRURERR SEARZMM . TP WS e 2 200 M ) P AR BT, KRG
i ISR Rk, TLRT (A TR, 6
PRI E S IVR T SEE RNA (ssRNA) , fil &2 T
Wefm Sadts . Y HET TLR7 553 e 5 S HAE BT 5 |
WIS A4 732, AR SCRE TLR7
G A S A T RS
1 MyD88 &k #1& 1%

MyD88 &5 H 296 MEFEMAVE A, &A 3 145
B, C 3y TIR 25 BEEAE RIS TIR 2544500 8 1 5T
MEAER; N SaiET-25495 (DD ) HAIZ5 & A% -1
ZAK (TL-1R ) MICHLHEE (TRAK) 616 DD g5, i
IL-1R () XIRZEFI AN TLRT A TIR X3RS i A . 41
JFEE SRR, TLR7 S FNBEMEER, <MY A
ZAMMEAT, TLR7 B LRR XEGHBIECA, 455 BR)S , TIR
SERIA RO o E T TIR S5K583H 5% MyD88, MyD88

PE— 0% IRAK, [ 5 340 TNF 52484356 5T 6( TRAFG ),

4 FE NF-xB Fll MAPK (411 JNK A1 p38 ) HUME, M
75 ARAE R F A1 T R R A=, ™

MyD88 & TLR7 {F'5f& I CHEE R 1, Wit
TIR #9505 TLR7 254, JAZh T IE 5155, N4BP1 &
— Pz REE SRR DIEG, A LLJR YR MyD88 4K
HURARAR 515 S0 TLR Z20K 40 TLR7 {5 38, 0] R AE
0774, BRI TLR7 65 NF-«B {5538 B At B
g, "

TEH MR SOIRANML (pDC) NER T A7 AE LR 55
WAL, KRBT TR o (IFN-a)
W5 S i, 1[5l B TLRT 3076 J5 7= 42 1) MyD88
FIRFT 43T R o TENAIE S P01y Sa e 40 A 5
PRI, KB TLR7 B0 5 pDC 3y 1L-12 BEASEK
B 1 AYHES T (Thl) 4UARSRRERN, S K IFN-y,
VO A R PR SN T A S R Fh A
R 5 ShiUe 2 S R o R I, TLRT7 FENLIAR SFRE R |
U . AUMLAE SR B R T R R AR

RGO (SLE) —Fif & TR, D
PETH 52 B 3 BE 90 SN AN SR 0 0 RRAE Y ) B i
PEWG . AW REL, TLRT Wi G S SLE & m %Y
A, WFSEERM, TLR7 MIIRRIRISPESEAE (4N Y264H )
AR ILE LS, A S RBE RN R . Ak,
MyD88 f ik ] LIk TLR7 /S0 F B faie ey, 7 1
RITFHE (IFNs ) R An A 7, ek [ RO %
Z MR ARG B L RIS R — RN T TR
IT1t, CXCR4 BCfA, & TLR7 A0 JRE B s kil 7
e TLR7 MM, H 1T X/ B TR
IHIT AT R E WD 4 B RAEFBUOEE DNA B Pk, I 10
BB /B A2,

35



[ B ilfe R 25 2 74614

ACADEMIC]

290 BB L PR Ay G B T 09 | IR 2 4 e
B RIEMEPIRSESF . WK, P TLRT Al TLRY {55
VT T o BA A0 A SR — P RE R 114 4 i 7 s 4
(iHPCs, inflammatory hematophagocytes ) , 33 2641 fify 5 it
ZIREE R ANAE L, (FUR A REAS R S b A LT A, 5
MM KA AN, XA S5 /MRS,
M5 1 & M/MRIAME . ZBF5E#75 T TLRT 1 TLR9 {55
A RAE TS T 0 F 0 A OGR4 B B e i 1l
PERR I 45, P

Notch {5538 BEAE VP AU MLIERE . 895 40 M aiviz I i

2 G H ROV, 1208 B E OB R W TR,

PR ) AN PR R T DI B RAHARRE o Noteh fF5/&1
GaBE AN A I AT R F 22—, 5250 A Bt
I« PIRE I S A R R S ) S B R A G e B AR
JiiHr, NOTCH {5515 e B WEANA . A% 258 20 Sk 20 i
MEBHHAREZ L, " PR R RGN
YRS, E A% 200 RT3 2R DL B A S 2 204
FRLZF K o 12 ZR B8 B — D DG BR I A3 2 5 L PP 0 i S AR 17
Keanil, fe/NERRRN Ly6C" BAR AN, BF5E &I,
Notch2 il TLR7-MyD88 {55 53l i 37 H B[] fie iF Ly6C™
HAZANME) Ly6C” AN 431k, TLR 15 5308 53804
B Y & IR 3

2 BCR &

TLR {55 #F T B 45 A S pe sy =4~
KEEPLH] : ORI A L 1A T A PR . A T
P ats SO E =2 W R B uie wliccy vkt ) ok o e D N et
AT AR ke . i e [ PR AT LIAE B 4
B B Az AA (BCR) 5], MiEZhEA 14 mt.
—HIEAN R, A SPURE T LIFE B 4l fil % TLR7,
"5 BCR M TLR7 454 MU n] LIS S e 24 B 41
1434k K CD138hi i s, ™

A S Dl PR AR XU B 41 DN (DN B 41
fg; HD IgD CD27 CXCRSY), H&HuUr=A/iciZ B 4l
AT DA B A A K Tt a3 AR S I U R AR ML, 77 Az ) 2
P anti-Smith Fl anti-RNP, A% Hu0p A % 7= A Bk T
TLR7. ""TLR7 if 9k shigitshgte, Ho# a0 B 415

WA BRI A B 40H8(CD11¢ gD CD27 CD21 MTG'CD23™ ),

B J5 7= 4 TgD'CD27 XL BH ¥E B 40 ffl W B DN2B
( IsD"CD27°CD11c¢’ Thet" CD69* CD21°
CD24 CD38 CXCR5 FCRLA FCRL5+), ™

36

W e R H TSR 2 08 i de) 3z 1 S e A e
R AR XE HE TR AT 0 S A 1 PR A ELAH ]
W AL TR T E X B 4RI RERIRISY, WhoEss
SRR I B T R BB 1 iE B 4 SZ /R F1 TLR7 {5
ST, B ek R O R SR L PR SR
TGP AR 7 1L-10 FIASHG /3B F BLIMP-1 (1)
FER A B, R TSRS S5 TLRT (5 516530
REMY g,

3 PR S A T I R A

JEEIE B A RN AS A T 2 R B IR (R 5%, Frh
28 F G5 e A A LA T e — D OCB R 3R, AR
T, BB 28 T S W L AR 1) B8 — AR B 8 k5
W R, FLIE A A R S O R ph 20T, LI
25K P #)J5T (Substance P, SP) . SP i it 5 ffRi 40 g %
[0 TACRL SZARZE G, i I AR T, 4 s 4
JATZI, EATABMCEASE RNA, X2E ssRNA 30 g 41
JfLE 6% TLR7, il AR MORAE Sl b, e 240 Fr 14
BEANVEERS o XIS S BRI A 23E 5 40 SP A I
i TLR7 {553 8%, fedEZIRRe it .

G BT (ICB) Y7k E U Z e i —2k
T B, (R, (G B EXHNAIT A NI, 5 NE T
[ RERAR, 843P SeE AR DA B R IR 745 o IS
KB, g 2 B R R 2 H BB (KDMSA) (Y
FIh WA UGE T /N B R O AR P A AT T
1 (PD-1) FUAIBITHIITRL. KDMSA i@l PTEN 3
IRk, 0 PIBK-AKT-S6K1 {55 5%, Mg e
JPHEAIRAET R 1 (PD-L1) 3Rik, BRT KDMSA 1y
VEFH, ZRF9EI40 % BRI Toll KEZZ44 7 #1 8 (TLR7/8 ) 1
Sl S RELG SR ICB MUY AL, W& TLR7/8 5 = imi, 4
ST 20 AR VS R IS Al R A R i
KDMSA kI #40E TLR7/8 /N FAb &9 DIS, WF5E &
FE =Rl RE AR AL R UL ] TCB AT RO A 4R T
[19]

Jith 53 AH 5 B WE A ( Tumor—Associated Macrophages,
TAMs ) FEMRRAEE h R #EREZAER, BT it
Jirsgg i M1 B AR i M2 #4 POM2 %I TAMSs 3l 5
JAUE AR EE M IARSE, I, ¥ M2 B TAMs S 4N
M1 RURSEERE S IRYT I — A EH RN . "R E T
—FPEE TR TAM 0[] 806 BB D-TAC HEAR
AP A AT 73 ) SR L 1) 15 3K CD206 1) M2 B LI
i, IdEE% TLR7 #8h7] DSP-0509, %Xkt E g



ACADEMIC

FE P iife R 25 24 72561

HH I R T AL AR IR 6 M1 7Y SEER 45 R R
254 SDEX-0509R FIHTIRISCRAK S T TAM (1)
PR, HizzyWnets Il DA PIIEBR, 7 AE 3 i B
WETE . ZATFE NI TLR 5538 0 I RIS 2 ey 7
R TR T REbE .

4 TLR-7 7EBKE e 18] 47 S 1 /)N i i 44 0 /)N 5 408
PR (PLA) 2R

/ISR D i 2 I ITAE (14 WO 0 , SR sET
RA Ko ARFTREN, RO EE D) BERY Z DI RESUN P,
A S AN IR R I S0 0535 RO IS o AR, ORG B
FER IR SRAE I G T, IR SE R G
A Toll FEZAR (TLR ), 7ECILAE I ] S E A5 1) 56
MR h R HECEAER . TR/ MR cD62P, ik
M/MR AR EY (PLA) B, IS EOURLAE i
MRS o SCHRARE , /1N BV I AR AR o ) i/ N s
MERAMAN T TLRT (55455, ™

INEAERRIL/ N IR T REYE TLR7, 5200 WCILAE F 1f
ANBR I A o Bl — 2R T TLR7 7820 B W i 3 19 7]
MR/ CD62P KIEFT PLA JERTE i/ MRS A H
MEZAVER- . A TLR7 #shiliaY7 L TLR7 MM 7 =X
S PLA JEAL. BLSh, iBiE—2BUE T TLR-7 {5 51 §4F
WANAYT IR M/MRAL PLA Y CD62P RIKAY M, CD41
M H (GP) b 7RI/ MR ZH e LR, 10 CD62P
JE—FEAEAE I/ IR o UKL BORERR 1, A FE IR/ M
TR A FER I, SRS, /MR CD62P it P-iEfE %
WA FABCR - 1( PSGL-1 M 32F i /)N — F1 20 M i A AR o
‘BFEH TLR7 #sh7 I E A o ik B, Hk—20E
T EmTIEE.

Ok ML TR, TLR7 J& HAT AN R LAY
Bz, w] AT A A (A I PRASAE TS e 167 UM,
AMUAE A B G AHSCHESE |« BUR T, 1T ELAET g 4505
A BFERME 5T TLR7 B33 A 309 TaF5E
TRYTIR TR | R A R AY | JR BRI, L
JRAEAFARE T FIRE

S0k
[1]JAB S. TLR7 Signaling in Lupus B Cells: New Insights into
Synergizing Factors and Downstream Signals [J]. Curr
Rheumatol Rep, 2021 Nov 24, 23(11): 80.
[2]Elloumi N F R, Abida O, Hachicha H, Marzouk S, Fourati
M, Bahloul Z, Masmoudi H. RNA receptors, TLR3 and

TLR7, are potentially associated with SLE clinical features [J].

Int ] Immunogenet, 2021 Jun, 48(3).

[3]Wang Y Z S, Li H,et al. Small-Molecule Modulators of
Toll-like Receptors. [J]. Acc Chem Res, 2020 May 19, 53(5).
[4]Owen AM L L, Burelbach KR, et al. MyD88—dependent
signaling drives toll—like receptor—induced trained immunity
in macrophages. [J]. Front Immunol, 2022 Nov 11, 13.
[5]Gitlin AD M A, Kanno Y, et al. N4BP1 coordinates
ubiquitin—dependent crosstalk within the IkB kinase family to
limit Toll-like receptor signaling and inflammation [J].
Immunity, 2024 May 14, 57(5): 973—86.

[6]Winkler ES S S, Hykes BL Jr, et al. The Intestinal
Microbiome Restricts Alphavirus Infection and Dissemination
through a Bile Acid—Type I IFN Signaling Axis [J]. Cell, 2020
Aug 20, 182(4): 901—18.

[7]Brown G ], Cafiete, P.F., Wang, H. et al. TLR7
gain—of—function genetic variation causes human lupus. [J].
Nature, 2022.

[8]Smith N R M, Bekaddour N,et al. Control of
TLR7—mediated type I IFN signaling in pDCs through
CXCR4 engagement—A new target for lupus treatment. [J].
Sci Adv, 2019 Jul 10, 5(7).

[9]Akilesh HM B M, Duggan JM,et al. Chronic TLR7 and
TLRY signaling drives anemia via differentiation of specialized
hemophagocytes. [J]. Science, 2019 Jan 11, 363(6423).

[10] )8 &4k, o5 L F Notchl 125 IR T B 9% 20 i ik 3
P G e, 9% 28 38 AU B ST )]0 ALY 9B 25 & (BT HR), 2022 4R
3 A.14 85 14,

[11]Zhou B L W, Long Y,et al. Notch signaling pathway:
architecture, disease, and therapeutics. [J]. Signal Transduct
Target Ther, 2022 Mar 24, 7(1).

[12]Gamrekelashvili ] K T, Sablotny S,et al. Notch and TLR
signaling coordinate monocyte cell fate and inflammation [J].
Elife, 2020 Jul 29, 9.

[13]Jenks SA C K, Zumaquero E, Marigorta UM, Patel AV,
Wang X, Tomar D, Woodruff MC, Simon Z, Bugrovsky R,
Blalock EL, Scharer CD, Tipton CM, Wei C, Lim SS, Petri
M, Niewold TB, Anolik JH, Gibson G, Eun—Hyung Lee F,
Boss JM, Lund FE, Sanz I. Distinct Effector B Cells Induced
by Unregulated Toll-like Receptor 7 Contribute to
Pathogenic Responses in Systemic Lupus Erythematosus [J].

Immunity, 2020 Jan 14, 52(1): 203.

37



[ B ilfe R 25 2 74614

ACADEMIC]

[14]Fillatreau S M B, Dérner T. Toll-like receptor signalling
in B cells during systemic lupus erythematosus [J]. Nat Rev
Rheumatol, 2021 Feb, 17(2): 98—108.

[15]Lino AC DV L V, Welle A, Joedicke J, Pohar J, Simon Q,
Thalmensi ], Baures A, Flihler V, Sakwa I, Stervbo U, Ries S,
Jouneau L, Boudinot P, Tsubata T, Adachi T, Hutloff A,
Dorner T, Zimber—Strobl U, de Vos AF, Dahlke K, Loh G,
Korniotis S, Goosmann C, Weill JC, Reynaud CA, Kaufmann
SHE, Walter J, Fillatreau S. LAG—3 Inhibitory Receptor
Expression Identifies Immunosuppressive Natural Regulatory
Plasma Cells [J]. Immunity, 2018 Jul 17, 49(1): 120—33.
[16]Franco LM G M, Howe KN, et al. Immune regulation by
glucocorticoids can be linked to cell type—dependent
transcriptional responses. [J]. J Exp Med, 2019 Feb 4, 216(2):
384—406.

[17]Malireddi RKS K T. Sensory nerves unlock the TOLL—7
gate for cancer spread [J]. Trends Immunol, 2024 Oct, 45(10):
732—4.

[18]Topalian SL F P, Emens LA, et al. Neoadjuvant
immune checkpoint blockade: A window of opportunity to
advance cancer immunotherapy. [J]. Cancer Cell, 2023 Sep 11,
41(9): 1551—-66.

38

[19]Wang L G Y, Zhang G, et al. Enhancing KDM5A and
TLR activity improves the response to immune checkpoint
blockade. [J]. Sci Transl Med,2020 Sep 9,12(560).

[20] ) 16 J& &) A, i B 55 F 8 A48 % B WK dm I AR I 58 o A
PR BB S]] T8 AT 50 5 e IR, 2021(33).

[21]3K £ 79, A 3% 3o &) BF 8 48 X B o 20 FELJE S 02 0B 06 T
e R ()] B BEAE K S S 4R,2024,41(11).

[22]0ta Y I R,

Takanashi Y,et al. Targeting

Tumor—Associated Macrophages with the
Immune—Activating Nanomedicine for Achieving Strong
Antitumor Activity with Rapid Clearance from the Body. [J].
ACS Nano, 2024 Aug 27, 18(34): 23757-72.

[23]Williams B Z J, Zou L, Chao W. Innate immune TLR7
signaling mediates platelet activation and platelet—leukocyte
aggregate formation in murine bacterial sepsis [J]. Platelets,
2022 Nov 17, 33(8): 1251-09.

fEERIT: %F (1989-) , &, Rk, THAFHT,
ME, AMKFHENBER (THEMBER), £%
EJR, ik RGIRIA,

E¢UH: BXaAMAFEE, RARKT:
81370615,81600097 )

(182070120,



