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TollBf X ARAE A it JE 04906 77 Fe B Bl AR AL $ 09 K02, a7 B LB % ) fos A 7 R R 2
B ERTFT, AGERVITRKE GREE G OEWA T AH—FF QIS T 54, 8895550
I AR, XA T ARAIA A A 8 TLR AL X IR A ZARTLRS/SF- 69 e ) IR M e 18 £ 58 R S i
FRL 6 3E FT N304, A2 i e94E A ALK B AT F R R 2@ . B AT Ar R 4 R &9, TLRSA:%
MR REE G, WERAAR KB, F-FHURN 69 LI A KIER L, FREAE FF=
RERATF, dtmBrabt Bz, Z4%4 § AT TLRS A ik — E 3 .5 & 69 P98 AE A vA &
A Ay 37 AL AR Fe, B 09 5T At
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Research Progress of TLR5 Ligand as a Novel Antitumor Target

ZHANG Linzhe'", FAN Lifei', LIU Yaping**

(‘Inner Mongolia Key Laboratory for Molecular Regulation of the Cell, College of Life Sciences, Inner Mongolia University, Hohhot 010000,
China;*Department of Obstetrics and Gynecology, Affiliated Hospital of Inner Mongolia Medical University, Hohhot 010050, China)

Abstract It is a promising therapeutic strategy to treat tumors by using the host organism’s own immune
response and inflammatory response. More and more evidence shows that TLRs (Toll-like receptors) are the key re-
ceptors in innate immunity and play an important role in the occurrence and development of cancer. Different Toll-
like receptors may have different anti-tumor effects, and they can stimulate the occurrence of anti-tumor immunity
by initiating innate immune response and adaptive T cell immunity. It can also affect the development of tumor by
activating inflammatory reaction, so TLR as a potential therapeutic target has attracted more and more attention,
and its agonist has been actively studied for its anti-tumor potential. In this context, the flagellin of Salmonella
typhimurium has been identified as a potential tumor therapeutic agent capable of inducing tumor regression, and
this therapeutic effect is thought to be mediated by the TLR family pattern recognition receptor TLRS5-mediated
bacterial antigenicity and mediated by the activation of the host innate immune response, but its exact mechanism

of action is not fully understood. The current research results show that TLRS can specifically recognize flagellin,
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activate related pathways in vivo, induce immune and inflammatory responses in the body, recruit chemokines and

pro-inflammatory factors, and then affect tumor progression. This review aims to discuss the antitumor effects of

bacterial flagellin, a ligand of TLRS, and its potential as a novel antitumor target.

Keywords

e RE IR e — A2 R &= AE RS2, B
I, VF 2 0 70 45 R U W N AR N B A ) B
AT DL B R AR JORE SO, a3 T L 5 e R 1)
KA RBEAEIT . AR, LL/ANBRATE FE W)
TR P P Y- 8T A0 B PR 2 52 i b g xof e 22 VR 97 AL
S7E N H T BRI, BTN GO E AL
VERE— DO I G KN, 2400 JR AR N AR, A A&
ISR e RG22 A SRR A HUR BRI
E 5 L, A JEARIE AN BERIE B, EAT e 5l
WU R 9800, S3E 17T AT e - 350 A A3 0 A VR A2 53
TRETR, IX M J5T B R A 45493 AH 9K 23 A5 :(damage
associated molecular patterns, DAMPs)*31, 5
JER AR 2 T B 53 1 45 R B PR D SR AR A O 23 - A 5K
(pathogen-associated molecular patterns, PAMPs).

T3 JEARAH 56 73 1L X (PAMPs) /2 F TollFE AR 2
1R 52 44 (Toll-like receptors, TLRs) ). TLRs
& o % F2 40 B AR 2GR )l 32 4 (pattern recognition
receptors, PRRs), BEWS I8 i £ 5F 11 7 1 45 1) T8RN 9
AR, J8 B AH G I S ) . TLRs & B AE T E i
Ji $2& 2 41 i (antigen presenting cells, APCs)H 3K ik,
TEEUR R G B ORE EERT, 124 M1k,

- D

eecoaonu

TLRS; flagellin; tumor; breast cancer

NROALEE H 1R DIREAFH TLRs, 70 AP, Bl
SRR TLR]. TLR2. TLR4. TLRS. TLR6. TLR11LA
Je4H L Y FITLR3. TLR7~10%, F b i I TLRs 2
P 41 A & 2 s &R FLRR 45 #4) 38R0 41 A Y Toll/
TL- 152 44 FY TIR 85 A4 3 41 il 1910 . LRR 45 A4 I RE %
WU AN [F] 1 PAMPs, 41 fiE 2 8 (lipopolysaccharide,
LPS). K H ALK XE DNA. CpG & (CpG island,
CpG). 5 RNAFIHIE & E (K 1), 1 TIRZ
Fysg AT CLAE4E i 3% 345 5, MBS TR 5
W, I T RORE RN R A (B ). B AT
WEFCR I, JUF- BT A 195 I TLR ) TIR 45 1) 38548 g
Ak B FIMyD8845 &, B | MyD884b, it A HiAih
LR E, REREIOE Tk . RIEHELE S
(1 53 TT 4 AN TR B RS (IRAK 4. TRAK .
IRAK2. TBKI1FIIKK1)FliZ K% H:E (TRAF6H!
Pellino 1), ‘EAITHE 48 S A0S , 336 10 B0 A% 3 5% A
FNF-xB. T3 % (interferons, IFNs)Flp38/INK
MAPKIE (& 1), HAT, $1\ TLRsH T A28
i S5 TR T Ik AR A DG 7L DR EAT A, FRATTEHE
TLRS A4 6 85 A 78 R va T R A AR AR
SR AR X R

Cell membrane

+——TIR

'

IRAK4, IRAKI,
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E 1 FERTLRsIEKERARES 5 LR [11-12,14]12 250
Fig.1 Overview of the pathways of transmembrane TLRs (modified from references [11-12,14])
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SEBASTIANIZE USIid i % /N BRI N 1 TLR 5 13E

17 HE P Z1 Le o 43 A Ja, R BTLR 54w F 8591 2 Jik
iz, KA & IN-IE 578 INE & Ra R E
SR FIRIHAMNX . 1A SRS (TR 2% I 2 1 (1) &5 A 3k
DA A Toll/IL- 1R &5 ¥y 38y; TLRS%E 7 T 15 Yt fh iz i,
EIHABA B E mRNA R T 33 A% R £ &tk
(single nucleotide polymorphisms, SNPs), H:H1 174>
SNPs7E TLRSFIAERH B X, 164 SNPsTE TLRS5 14wt
[X o TLRSTE /)N B W 4 i R 3 A AR SROIR 48 i v AN
ik, (HAE g b R A0 M A0 [ AT 240 SR 40 B Hh s R
ik, FFAERE AR T8 0 R TR R R OB E R L
TR 38 N B, K2923%0 N33 B Xk R4
#iﬁﬂﬂm (1) D REVETLRs kIR 2 35 1k, T IX o 22 35 1
Al R85 2 P I R AR R R AT O, A4 TR i Ik
%D‘F'“ i ST O W FUE B TLRS 3 [K H [F)SNPs
rs5744168 T4 5= K 7E 55392 %6 L 1 b Y i 2% 1
A0 F(TLRS5r392x), S EUTLRSES 45 fy ek b 24, HL
— SNP-5 #Uk M FL I 1) R A=A R,

2 WEEBSTLRSHEXZEIER

i (K F 9 45 58 %0, R 7 [T PAMPT] LR y
A A TollRE 32 A (B A, St IBI R B R RIS R
ARFEER . 01 % $E(LPS)RE#5 0H TLRA(S 5

—D0
LRR\‘——DI

OO
sscscsss oo

<~TIR

W/ / l \

\
Y

Inflammation, immune regulation, survival

T8 S DA R i T8 40 B f 52 B e BUake, AT A2 a3k e 78
A KO TLRO M 5 8% UIE B T LAGR 477 Jir 98 200 fi
Y05 R IR AE R T TRAILE SR T2, 342 2t iR
I A G AR, A S, TLR3 BT 76 N 2R LR 1
P R R AT LSO B A (1013 5 R, N
JSTLRs 1) ME— 2 73 e M4 2 41 1 8F B8 1, B
TLRSH A, H 5 M8 &4 R B A 52 /KA
2).

TLRSX} 5K 5 B-728 T T B Aly-28 T AT B4 (1) ¥ &
| AL AE RN, 5 EE A% AWTLRS S
FMyDSSIK #1115 5 4% T, I T LB b R4 A
A% I AN R 5% 40 B R ) A% B S R FNF-kB, AT
BB NS X0 #E B 40 B 1) 50 R S I R 24230,

HEAL T A MBS MY R, £ IKH
BRI FEYD T IR #E B 55 B HFLICHIFLiB AN JE [
Gahs, LA FIC & 5 BAE F 1 4o 5 H 2, i &
AR 5| R I SR S5 I NAE L JH R
HADOLE IS FID 1 25 a4k IR IR~ 5 1), 17 & mT DARE
RERS IR JORE/IMATINAIPS/61R 51, 2 5 SRE/IMA %
T E AR H B AEEER . TLRS 3 2R A H 241
Jio B Ah LR R &5 #4458 5 ¥ B 2 D145 R 38 1) 34 18
e HAEH, BIANTLRS-FLECYE R 55 — SR 2H 3 1%,
22BN RIIE A, ZE A MRETHEEE DI
P 5 TLRS ™ T 42 fl 1] T2 A € (&5 028, L&
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e——D0
fg |
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Fig.2 The immune and inflammatory pathways of TLRS flagellin (modified from reference [55])
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B2 AT R, RIRGIE RS A% RN FIIC,
I 5] 40 B R T 16 7= AR R0 AR SR 41 i (dendritic
cells, DCs)HJ#aH0, TLRSA ML E A5, Wit
Sk FIMyDS8815 35 5 5 T, A I TLRSUEE Y 54k
Y11 J5 AT DA 1) = B UM AP BUR R A R T (major
histocompatibility complex II, MHCI)ZS 7+ CD80A!
CD86)F%1, 47k I AL/ 2% -23 (interleukin-23, IL-
23). IL-6R1&1L A T CXCLIZE 4 R 7~ 02 hAh,
SANDERSZEPURIATIFEEIRF 53 1iF B, TLRSIE 7] LA
I RAEHEHE B R A R BRI Rk, X 2 WA T A
G 5 BT 06 T B i8R 45 . NGUYENZEPYR 3 8 B 55 (A
AT DL o 1 9 fOR 22 KRR 7 1 1 CD8 4 it 75 MR Tk
B 41 B % 14 T3 &= -y (interferon-y, IFN-y) [ 7=
Az, AN F ] R A K, SER AR AE I A, HEE A
VE 9 70 22 IR g 22 e 8 /) BROBSE Y Hhom] RATREBTs f
IR I A%, 3X Fh e I8 i 14 7E TLRS R My D8 83 [K]
w5 N BRI %, BTEFESRCDS ™ T A (1 87 A= 24 /)
SRR PV %5 IX S 5T 3R B E R R o] DUBE T HLAR
T [N RA'E B b e 2 P (1A RRVE 7

3 WEEFBSIERERNIER

NBD-LRR & 4 R Ay Jifl o 4 925 A% I8 4% 5K Ik
(nucleotide-binding domain leucine-rich repeat con-
taining receptors, NLRs). {541 NAIP5SFI NLRC4, ‘&
MEEINE & &R E E J7 5(leucine rich repeat,
LRR)FI AN H 45 45 48 (nucleotide binding domain,
NBD), " A2 5 RE/MAR) 2 8 2 G 4R B 4 e
WO JORE/IMA ) T E D e R BUE A R = B
fifycaspase-1. Caspase- 1 H]2E A —FhIoif LR AT
W, T BB S B KL IMAA RE SRS (&
2). — ELBEHLE, caspase- 172 it 48 i 41 B K] -FIL-1P
AIL-18 I 7K A A1 43 WA BT 0 75 1 o AR, ¥ 4k i cas-
pase- 136 A DAPRE 5 S QIR AE SN, 120 F5 1 4
N EE TR,

A NLRCA) SAE /M 2 15 4R A B 2 RFAE
PR JRE MR 22—, e RS VD 1T IR &
B R — AN DR ST G5 A 4, 3 1T RE S 2 BB B0 cas-
pase-10738, fE — S5 LR, A NLRCA 4R /M
(IO 77 ZENATPSH A7 EPY. NAIPSXS T-caspase-1
(RIS A& 0 7 1, IF HORE 15 S NLRCAZE R AL, LA
M S — LA A T NLRCA[1 R . LIGHTFIELDZ%!!
I WA £ A B 14 W il B BR B X6 NATPS/NLRC4/cas-

pase-1 [ BOTE OB T4 B BE A CR i M 2 R 1R . 2
Jei A AT 3E — 25 AIF BINLRC4 R] B A2 — AN AH X6 45 22 1
PO R 7, TINAIPS A7 75 7] DAFS 2 ¥ B 25 A 1IC-
Uiy, AT HE i #E B 25 HIIBINLRC4 1 B8 /1. NAIPS
LIRS BRI i St - S D N
NLRC4) s NAE A, JF H AT 58 2= 78 55 FCT Ok
#51 T NLRC47% 2k ) caspase- 1 I AE MY,

TLRSX §i BEE ARRMNE S 7 2R FiFE S
A, FEIANLRCASGE/IMARITE UL T, TLRSZ
W B S SR L R HE. 2 5 TLRSHINLRC4
M /INVA ) T A A R T IL-1BAIIL-18 %) 75 EMyDS8S
5 5™, R IR X R I, (EMyD8SHR [ /s
R0 B B 1 1) B A S RLATS OR HE A AR, LOPEZ
SR B B R R 16T P R 1 AT AR M AR
TE B Py A dh 22 /0w DU R T = R & 420 TLRS.
NAIP5/NLRC4/caspase-1 4 i /N A F1— Fft 35 (1) it 37
TMyD88[iE T, H X FlH IR A WARIE .

HUZEM e 915 B A= 28/ BFH BE, NLRC4 Al cas-
pase- 17 BR /I BRAE FLIHIT B RE R ik ioRg T Bk, IF B
P& HINLRCA 9 AE /AR 5 _F 5z 41 B 0 5345 1 IR,
X2 B 2 S S I MR T B O E 2. HATNLRC4
IR A= o ) ELARAE R B R LA TE

4 TLRSSEMELE

E S A B TLRS & — Ay LR 5 40 B 17
AR R R 2 A . AT DLE X 4 B
9 RE LA I8 A 5% 1R B8 S I 9 18 1 47 FH AR OK b
S JRE 1) R A R R ERE, T TLRS T BEE 2k I 948
TE N AR W, R AT IR N BT 72 AT g 2
SXof N R Fv I8 (¥ 7 B AT 1) S
4.1 TLRSSFEMENLE

B IR B8 & — P B 5 AE N B RO g 4
A R 4 2 QR PR B i DR B 1 P R
e 15 ARG LN AE BT 8 968 R0 11 11190%, 2
B i R A 1 e S R B0 R K. SMITHASHIE R 5
b B A R I TLRS TRl I B2 W [ TR AT T Sk s, i
M55 5 b 5 41 BINF-xBA 5 38 B v A A 3 Ak 1k K]
T3Rik. TREJOFPNER, BATLRSFEH 2 414 &
F R B HLIL-18. MR A FE R F (tumor necrosis
factor-a, TNF-0)). IL-6F11L-103 ik 7K “F & 2% B& K.
BT IX SR 7T 5 B, XUSESIE i xot b B A 99 1) &
Guih VP Al 7 TLRSFHE PR AR S Jo FL 5 il 1] WG AT 7 Jk %
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1E B R AR MM EIER. MA1KIN, rs5744174.
rs1640827 rs1716373 7% (i IR 5 K 1 e 0 AL 3
I EA B E M N, rs1640827 1rs17163737 5 Wy 1]
WA B RS G [AAFAE B 2 A BAEH

TLRSR 9 #E & 8 A )5, WS L B EIMyDSS,
F 5 OW A% B 5 [ FNF-xBL 2 A B Ep38. 41
L A 5 U 15 I (extracellular singnal-regulated
kinase, ERK)H 22 ¢ J5UH0E R U (mitogen-acti-
vated protein kinase, MAPK)Ft [A] 1 5 — $6 40 % )
o 7F 25 L Ao 988 B B, SWANNSEEPHSL I §iF
A MyDS8SHE R i 2R FEAIK T 45 B e I R %, 73—
HIF 7T [ BAAIE B My D88 EE TLR S [ i 25 42 i3k 1 Fi Jd 1)
KD, REFE—E R ETE, (H2IXRKHTLRS
WA AS = IR T DARE 45 B e I . 2 5
XA EWIC 7B E O ZATLRS S T 808 7
T-MyD88I W% 1 1k 2 75 1t 5 45 W s 18 A oK
P, W TR IAETLRSFE R, rs5744174/F616554 3
DRl 55 25 B e A A7 2R G A 5%, 1T rs2072493/N5928
ARy DM, I 25 R R Hrs2072493/N592S
Hirs5744174/F616L# n] LLXF TLRS T iE(5 5 247 1
s, DA B B A . A, A ATT R IR HE Y
TLRSHI616LLAL & B RN, HEEER A TEH
WAl p38IEIR AL . L-E+E 5 (L-selectin, CD62L) i i% ,
IL-6FNIL- 1B mRNA [1) 323 & 39 I, 3X — & B3R B
IL-655 4 fu Il 175 45 W < A2 v A I nT e 2 e
R AR TLRS A S5,

KASURINENZEV 3 1 25 731341 #5252 5 ik
T AR EENHLFEAR, KINTLRS SRIA B &
SEEAAFEFN53.4%, T TLREF A I B & SHEAF
#HN37.6%. TLRSERIENE NG B s &, o]
PLAR 0 T J5 2 R 1 1 s 8, R i) 2 IS ST
P59 Bl AL R B . BEILMANNZECOUS 26 1) 5 3
HHE A IR, R4S B B F TLRS B 14 i3
()54 A 77 % N 55.9%, T TLRSFH M 2 3 (542 4 1%
Z961.9%, TLRS iy &kt ] gg vl LA R 45 B e
T B 1 &

I e T A R, AT A E 4 2 ) 4H
B HEE B T LUE IR A TLRSFE [N, S48k A
MyD88, it 1 i ;I NF-kBFIMAPK %5 {5 5 1l 1% 5
¥ T iR 1 R R AR
4.2 TLRSSZLBREMENLZSE

FUM R IAE O 2 s W EE T A, 4

BRAME N A R s 2R RN BE T 3 i v IR o E L
P, AL BRI B2 T B o5 BT e R 25 91 1)
30%7c 4P 20214F2 2 H, 5 DA S0 iE &
KB PR CYEE RS F k2> ERoR, LS
T C 2B e, RO R H LI E, 78
HHRERER B 5 11.7%. MRS B AT A
e LI 1 EE RS R R 2 —, MEREE R IR R
oy ERIAAE REAL: = 14(TN). HER2FH
P (HER2 ) FIER FA P (ER B,

CAIEEPTR I TLRSAE IEH AURA L) 48 E
HRe RIS, HARZ NSRBI R AHRIATLRS,
7E e A LR P TLRS I R IE K P . 2 A,
8 FH B 2R O L TR I TLRSAS 5@ g, ) LA
75 5 2% 20 I IR 7 AGE AL R 1 1) 2 b o R AR AtRAT]
R ILAE WAL B b, MR B BT DL R SRR
5 5% W35 K 1 1(signal transducer and activator of
transcription 1, STAT1)FISTAT3 R {L, it — K
P 0 2 1 A L e 4 L FS O T A R 5
RS 5 I, #E R T L W] DS S 20 A U P 4 i
T AT, #1nCCL20(macrophage inflamma-
tory protein-3a, MIP-3a). CXCLS5(epithelial neutro-
phil activating peptide-78, ENA-78). CXCL1(growth-
regulated oncogene-aGRO-a) F1 CCL22(macrophage-
derived chemokine, MDC), #f 1fif %2 45 A% 4 iy,
PARE 200 6 1 9 £ 200 i 38 b e S A, A0 ) ek R AR G
BRACKETTZ5 i [ TLR5# 3l 7 Entolimod ] %
A IR /I BRI i AT IR R B L B S TLR ST
RN, 153 NF-«B+ 0% & [ -1(activator protein-1,
AP-1)F1 STAT-3%:41 ffd Kl ¥ 7= 4=, [F]F Entolimodif
AR AT 0K IEN-yRIBL ], s 35 S 1
CXCL-9#1 CXCL-10/7 4, Z J5 CXCL-104:1 il
AR A 205 NK AL, I HLAR ) NK G _E (152 4
CXCR3, 18 %45 40 it (natural killer cell, NK)IJH £ 31 f
JIFE . NI AR (B0 SRR 40 L (DCs ) i 80 /=,
B CD8" THHMI S ML, 5 Bt e e % O B S 7
PEAIRE A S 21242 o

CLA A 1R 2 i 5T K B, TLRSRIA 7K P 52 Wi
SAE PR 33E J AR 2, 9140 ESR IR TLRS SNP 155744168
SEOR A S B R A R, SHIAF O 1 g 57
TLRSMRR AR, UEB] 1 = [ 1% 2L s - TLRS
TGN T R AR 2 1, T B R SR T 32 A
FHE A F-6(TNF receptor associated factor 6, TRAF6)
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F 5% K F-SOX 215 5 38 i i i b 12 4t (] 78 )i
AL X A2, TIIANGEE 2 5 il K 3R (1 45 1
R, A AT E I TLRS IE 7 Rk AR R IE /)
B = 0 1 7L e 2 B A T LB 2R, F B 7E = 97 1 LR
FEAT1Z0 I ThTLRS N R (g 2 1 A A B2 AR KA
THIZARVEGFRIF R I, T 83 40 i 1) 2R T A7 A
MURF I B 3 WS T . 7L g 40 AT DS O
VEGFRAEHEIMLE A2 B, e AR KR it — D 1y E
Fr, HET T SO G GE . X 245 BAE B TLRS A DA
PEJNTLRS BH 4 3L e (0 T 5 A T4 o
4.3 TLRSSHFENIENALE

SR B TLRSAE FL e A0 3 ke b 4 1
SR, H AT T RIS B TLR SRS 5 A0 11
T8 AN AR bR R AR ML R R S RIE T D

HRAEWHONS Sk S5 e 1 B 32, IR iR
4H i3 (oropharyngeal carcinoma/oropharyngeal squa-
mous cell carcinoma, OPSCC)R] 7 N5 N F. 3L IR
#f (human papilloma virus, HPV)#5¢ 115 HPV G
KT NAF AR, KYLMAZE T FL T 14341
A7 328 £ 10 AL St R 4 6 s 28 2% 1) 401 TLRS T
RILHEH LS BEBERRR, @ S E
1R 2 B IO TLR'S, 43 BT NF-k B % 40 ) 5]
TIBF R A S Lo AT BN, ZEHPVEH LY
OPSCC & # H, 18 TLRS % 1K /K5I, i1
HPV [ [FIOPSCC & # HTLRS e G J 21k T 4 W
FEAARSL, flATTEEHPVBH 14 A OPSCCAM g Hh ks il 21 1
NF-kBZ Ik S 7 B 0, {EAEHPV I 1 fIOPSCC4H
JEL FR A e T BNF-«BER I S R0, AEHPV
PEJOPSCCHY, TLRS % & ik /KT i) Tt vl BE 5
NF-«BJf P4 {1 B (0 5%, X B 5HPVIEI % OPSCC
B AR ZENTUL SR A K. MHAEGGB-
LOMZSIEHPVEH . TLRS % 3% R IA K IOPSCC
2 i PRSI 3 e e K P B CD8 ™ T e 12 i vk 4
Jf.

RUTKOWSKI4E! i 1o 5 37 P& 988 A1 51 55 i I
AN, ILTLRS W] AR 384 A= 0B, JF
HAT DA 3 JERE SN, AN T 8 5 Ji g A e AT A
JRIERE . SIS FRWIAE — LU fihyRg h, TLRS(E 5 A AGK
B A RIL-61 i, TL-6 X AEAE 2t 48 2 30 i 40
JfJ (myeloid-derived suppressor cells, MDSCs)z/] ii J
YEH, 5 TN A= G B M 1t 43 72 L 0E Bk A2
FGal-1, NI M £ K. M T, AN 2

IL-17/ETLRSHR P AL (1 far 83 /N B b 230 F &S, I
H R A 88 40 B TL-6 )5 B EL AR 22 () R G v omT LA
R A SR, SEES HIL-6FHIL-17 X ] BAZ
BIFLA A VIRER RE I, I f 2SS e S BE A B AN {2
HERR R R R ERE . W ARIE, Gal-17] LLS 40 i ik 2 i
(IS ZE A I ACBE, PR R S5 S B PE T4 R Th
Th17F1CD8" THH i J B4 FH Y, T Gal-1 £ 28 B ik S
CINSWSEZE Ui Rk UGBS 6.8 & R ) S =N

TATAHE R I, HUAAR P (05 P ] R dd e ik
FATLRSAE S ik, SFENAE N G gi i, /4 %
985 I S8, 3 T 52 00 gy T ) A bR )R e e AR . H AT
KT EYHE S 8 1 s T Fi B 8 %, H 8
T TLRSHIFH B T

5 TLRSS#UEFMHR
5.1 TLRSE#5FICBLB502IGK AT IR BEME

1 771 B ) L 25 48 B (ionizing radiation, IR)fY) 7
PRV Bt il R G S Wi, T I R G R T 4
b ] 25 e N7 SRR i ) U R IR K AR B Bk
E T O AT B EIE SRR el A LR
HINF-kB15 5 18 A% BRI /) BT B 1 168 4 S e 34
5%, NF-« B AT 5 5 7 26 Bh T 40 i O 4 fifig
EAH SR AR 1 22 0 DR, AR T AR RO AR
BRI . NF-kBBOE 2 5200 pS 34018 2 D Re 1 HL
il 00, 53411 Jeg A 4% o S S AU 1) T R
K% 2 —. BURDELYAZ: VI FE 45 A 5] 2 Sk 4
i 5 S R4 G B0 B W TE 20 i (Y NF-xB, 1B
IRHE R 2R (1 i S SRV AT 13k 3 T — b T
PR TR B ATAE % NF-« B0 56 20, JH6 Hdr
%48 CBLB502, e .55 #f B 8 (1 1) 56 5 N-A ity Fl C-
K&, RS T RIF, I BAE R B =
A CBLBS02 i fE N —FhEHEH . HEaRE T
i B 5 1 INF-«B 5 15 MR RURR IR 1 Feoe 4, (H 4
925 JE PR R B 4 0 5k 3 PR A, I HLRR 8 A Rl e AR 4
WA REMATED N R R K KT
T CBLBS021F A s IS Ve I e R 1 77

e B TLRS B3 7) Entolimod 8 [ A2
CBLBS502, LAI%E " 78R B 242 CBLBS02 403 5 , 78
TLRSZ5 45 1213 AR RAZ e % i 2 P& IK NF-x B i
PEFNER SS90, 1 NLRC4A45 &4 L292 A kb 58748
P ERTE2E M ENS R STTE i AN R N
P NF-xBYE Y, B TSI EM . 2R,



1818

Entolimod

Liver

0e® 0,
CXCL-9 CXCL-10
CXCR3—_, ¥ G2 B

G 1,

4
NK cell Sy

glg — P ‘

NF-«B G-CSF
High expression IL-6
_
1L-8
STAT-3 IL-10
| S oo

— — (J-\(@/@_; Inflammation
& ek

Y . .
e® Immunization

DCs CD8* T cell

3 TLRSH#N5Entolimod R FLARFE T B/ FRAR B (IR 4B S8 STk [68] 12 250)

Fig.3 TLRS agonist Entolimod stimulates breast cancer tumor-bearing mouse model (modified from reference [68])
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