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[# ZE] HIE ARG Toll BE3ZHK( Toll-like receptors, TLR )4 Fl TLRO 75 5 #2021 v (1 33k B HC S RS FRARIE I R 2R, T
2 WA 2009 4F 1 E 2009 4F 10 A ZEREICZESE 174 BERETARVIBR A 42 40 5 K Ho 55 Bkt i % 5 em A Z bR A, RT-
PCR Fl Western blotting K B 841 41 TLR4 .TLR9 7€ mRNA FIZE (/K FRyFeik. 45 R : BE4140h TLR4 1 TLR9 mRNA %
IR TIESEHLY(1.29 £0.03 v5 0.53 £0.02, 0.99 +0.04 vs 0.22 £0.05;3 P <0.05 ), M + IV & #2021 TLR4 F1 TLR9
mRNA HEBEET [+ TP <0.05), A B N B ImA 2 TLR4 1 TLR9 mRNA Rk i 3 & FRmA B A P <
0.05); TLR4 F1 TLR9 mRNA 3Rk KF-5 38 AR S R0 bk a5 R I A AR oG . B R 414 TLR4 A1 TLR9 2 H 3R
SR TSR 4HL( 1.36 £0.05 vs 0.48 £0.04, 1.12 £0.05 »s 0.34 +0.03;3] P <0.05), M + IV B #E2H 20 TLR4 #1 TLRY &
PR R Em T I + TP <0.05), &518: TLR4 A1 TLRO 7 [ 4140 b 253k, Hogeik 5 B 40 ) b i 75 HLAG AR
Ktk , KB TLR4 Fl TLRO Wl eSS T BRI R A RUR R, AT BE0 B IR T 4 — s e i i .
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Correlation of Toll-like receptor 4/9 expression with pathological stages and me-
tastases of gastric cancer

CHEN Zhan, TU Yong-jiu, GUO Ming, QI Pei-lin, DAI Yi-chen ( Department of General Surgery, No. 174 Hospital of
PLA, Xiamen 361003, Fujian, China )

[ Abstract ] Objective: To investigate the correlation of Toll-like receptors( TLR )4 and TLR9 expression with the path-
ological stages and metastases of gastric cancer. Methods: Forty-two gastric cancer and paracancerous tissues were includ-
ed in the present study ( patients were diagnosed in No. 174 Hospital of PLA from Jan. 1 2009 to Oct. 2009 ). The mRNA
and protein expressions of TLR4 and TLR9 in the gastric cancer and paracancerous tissues were detected by RT-PCR and
Western blotting analysis, respectively. Results: The expressions of TLR4 and TLR9 mRNA were significantly higher in
the gastric cancer tissues than those in the paracancerous tissues ( 1.29 £0.03 »s 0.53 £0.02, 0.99 +0.04 vs 0.22 =+
0.05;P <0.05). T3 + T4 gastric cancer tissues demonstrated significantly higher levels of TLR4 and TLR9 mRNA than
the T1 + T2 tissues ( P <0.05 ). Significantly higher levels of TLR4 and TLR9 mRNA were observed in patients with dis-
tant metastases than in those without ( P <0.05 ). However, no correlation was observed between TLR4 and TLR9 mRNA
expression with the age, gender or lymphatic metastasis status of patients. The expressions of TLR4 and TLR9 protein were
significantly higher in the gastric cancer tissues than those in the paracancerous tissues ( 1.36 0. 05 vs 0.48 +0. 04,
1.12 £0.05 vs 0.34 £0.03;P <0.05 ), T3 + T4 gastric cancer tissues demonstrated significantly higher levels of TLR4
and TLRY proteins than the T1 + T2 tissues ( P <0.05 ). Conclusions: TLR4 and TLR9 are up-regulated in gastric carci-
noma tissues, and TLR4/9 expression is correlated with the TNM staging and distant metastasis. These data suggest that
TLR4/9 may be involved in the development and progression of gastric cancer, and TLR4/9 may be potential target for
gastric cancer treatment.
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Toll F£5244( Toll-like receptors, TLRs )J& 56 K
Go F T B 5 R AZ AR RN 5 e a2 AR, B IRAMIX 28
JBEIX S MU X 3 340 i, BIFg & B, 3 1 g
YA T Y TLRs , LA BB IR B PR ST 199 JELAH 2% 43
A, AN A R A i, b VR DR AR 2 A an-
tigen-presenting cells, APCs e e NG
16 T AHHE, 76 ST R S e 5 AR AP S i ) gt v —
SEMERN R TLRs 155 5 RAE MR8 3y
WYIMSE S TLRs IBIEARSG , AR5 S 1L 5 40
MY 4 423K 431 MyD88 . Mal , TRIF i1 TRAM
X 38 o TR S8RE A DG 1Y) T BLEL SR T NF-
kB AP-1 Fl IRF, 5|2 20 4 g X i Bl , bt
JEUHE 5L 40 g 26 i CD8O( B7-1 ), CD86( B7-2 )4k 4L il
W T IR R BN A . A R
IR, o bR 40 AR 40 A 3R % TLRO U0 P9 L A 1
BCAR S5, A 2l 28 P I 28 538 i, 15 1k NK 4 i, JF:
i B E AL A E AP MHC ) Al CDSO
CD86 2L B 4> F 23k, X AILIAR 41 21 7= A= 3 40 1
ML, elEEE &4, (HETXT TLRs 7 A 5 &
HA P FIR AT IRAR D o ARBIFE A 98
HAIFIK TLRS A1 TLRO 0L, TR MRA 5 H
S BT R A L RS Z TR I K R

1 #REFEE

1.1 ARG R T

WCAE 2009 4F 1 H % 2009 4E 10 H e TA
VIBR ) 42 151 5 95 LA SR 55 L 20 FERE 5 em, 2890
PRSI R B HSOMA, i 30 ], % 12 4
R 27 ~T76 B, IAERY 54 % RE R R 2
FRI7 T o MKl 2000 4F WHO il %2 A9 98 5 28
FRUEFN 2002 43 [E R AE 6 A 22 DL 23 1 1 TNM. 43
WIARAE , A 25 ) 7 TNM T 39 9 1, 113 13 41,
W15 1, VIS 65 oA 17 61, A5 2 TR AR
S5 25 )5 R RSB RL BHE 29 1), B 13 495 Je s Ab
56 F8 36 ], i AbEE RS 6 il
1.2 EZEEHH

TRIzol T4 H £ Invitrogen NE-IB U=
MLV . TagDNA & i . NTP g {1 E = &= wE Y
il W2EPTA TLR4/9 £ 5i BEPLIAT [ 92 [ San-
ta Cruze 7~ ), Bl P W R i A 10 A B0 LU =F — Pl B
R E A8 7. 2700 8 PCR 4844 Iy [ 25 [
PE A F], WD-9403C AIEE4M M AU F Jb 5 i 7S —
AT, GIS-2008 #E ik BIR AL # & 42 1 /3% [E
Tanon 23 A o
1.3 RT-PCR # | TLR4 #= TLR9 mRNA #) & ik

/b R K 55 B A2, I TRIzol 357 4%
HUEL RNA AN CEE TR I RNA ¥R R 4l
cDNA 19 & MR 1wl M-MuLV 330 5% 5% 52 7 4 5
( TLR4 F1 TLRO JEH 54 W3R 1),42 C i 1
ho PCR SN 21F:94 C HiZE M 5 min; 94 C 15 s,
58 CiBk 30 s( B-actin }y 60 s ),72 “CHEfH 20 5,40
ME ;72 CHEM 10 min, PCR ¥ 829117 1. 5%
TERERE IR, I HHIBE I AR S 53 B b 3 2 e R
Image-Pro Plus 5. 1 #X4F40H7 4 H B 557 mRNA &5
B-actin mRNA AR B AR, ST AR X
1.4 Western blotting ##] TLR4 #= TLR9 & & % ik

WRRAF 1Y S 9 B AR N 98 55 A U 51K s
S8, S1H SR AN O RE TG I B R B S A
10 wl BT R REfL sk, B B, 3T, in AL
FPiN TLR4/9 Z 5 EHUAR( FRREEE 1:200 ),4 C
SR, BRI S IS de Ll =F —Hi( MoBEEE 1:1 000 ),
37 CHEE 1 h, BREJEMA ECl &G, BB,
%o MG 5 LA BandSean5. 0( Glyko 23 F] ) K
%254 DA, Lk a-tublin NS LIRS E R (E

&1 RT-PCR # TLR4 0 TLR9 H5|#1 551
Tab.1 Primer sequences used in RT-PCR
assays of TLR4 and TLRY

Product
(bp)

Gene Primer sequence

TLR4 Forward 5'-TGGATACGTTTCCTTAT AAG-3’ 507
Reverse 5'-GAAATGGAGGCACCCCTTC-3'
TLR9 Forward 5'-AAGGCCAGGTAATTGTCACG-3’ 224
Reverse 5'-AGCAGC TCTGCAGTACGTC-3'
B-actin Forward 5'-TTGCCGACAGGATGCAGAA-3’ 105
Reverse 5'-GCCGATCCACACGGAGTACTT-3’

1.5 %itsam

FHISPSS 11. 0 et LB DL v +5 K
7 WZHE it ORH LR FHAIST FEAS ¢ K50, W2
R A FLAER I v K656, P <0.05 57 P <0.01 R
ZRAGITER X

2 & R

2.1 HBUAL P TLR4 #= TLR9 mRNA %) & ik

B A SURUAH N i 55 41 4L TLR4 1 TLR9 mR-
NA i RT-PCR 53 &7, 7E 507 bp F1 224 bp 4b 7]
TLWI A DNA 254, 4358 TLR4 F1 TLR9 W) 44
PP EZY 100 bp A0 AT UL W () N 2 IR B-actin 1)
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DNA Z5i7( Bl 1), TLR4 F TLR9 £ B 41 4h iy
mRNA 7K 1.29 £0.03, 0.99 +0. 04 ) i &= T
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W, TLR4 Feih 48 TLR9 M (B ZE R B E(P >
0.05 ). #E—4Hr &P, TLR4 F1 TLR9 7¥ 8 1%
AL mRNA RS B & T P a4l P <
0.05),TLR4 1 TLRY 1) mRNA 7£ I 1] + IV 191 5 9
IR B R TIHAE T + T mA LRk
(P<0.05), [AIW} AP, 5 g kb ¥ 20 TLR4
TLR9 ) mRNA A L b B A N (P <
0.05 ), {HJ2& TLR4 1 TLRY ) mRNA ik /K F-7E4E
W PR R A A R E R R 2 ).
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Fig. 1 Expressions of TLR4 and TLR9 mRNA in gastric
cancer and paracancerous tissues in different stages
M: Marker; 1,2: Normal paracancerous tissues;

3: T1 cancer tissues; 4: T2 cancer tissues;

5: T3 cancer tissues; 6: T4 cancer tissues

2.2 TLR4 #= TLR9 % & #) &k

Western blotting £ Il 45 52 & 2 ) B~ , B4
ZUrp A JL#] TLR4 Ml TLRO 43 5k 45 S s 3k, 1
FEARR 53 4L 4N i R IR 88 55( P <0. 05 ), TLR4
A TLRO B AE I + VI Bm A 21h Rk B 3
THAE T + TIAHL P RRIE(P<0.05,%3 ).

3 4 i

TLRs 72 RKAR i i) 24 B o3, 2 B Ay AR
IR B A2 AR ( patternrecognition receptors, PRR ) Z
— R A2 A L U I 45 G AR Y SR
F4rFHE( patho-gen-associated molecular patterns,
PAMPs )Ji S 5 5 e G4, i S R LE e L
A3 IR AN F )38, PAMPs J&—2%K

il — PR TR AR s I A B G 1y P A ) S8

PR DR ST O AR AT RBOR P 2 7 145
Hay, AT AR S e e 2 RN , A MR A 1 2
AR5 5 LA R AR SR PP 2 6 4 A . TLRs 1Y
T 48 K 22 BRI G 28 S S AR MOAR DGR

x2 BEALKSHAS TLRY F1 TLR9 mRNA HI&RE
Tab. 2 Expressions of TLR4 and TLR9 mRNA in gastric

cancer tissues in different groups

Ttem n TLR4 TLR9

Sex

Male 30 1.39+0.05 1.00 +0. 06

Female 12 1.32+0.05 1.01 £0.04
Age( t/a)

=54 20 1.46+0.06 1.16 £0.03

<54 22 1.42+0.04 1.12 £0.02
Lymphatic metastasis

With 29 1.24+0.03 1.09 £0.04

Without 13 1.21 £0.03 1.04 £0.05

Differentiation

Highly /Moderately 17  1.24 +0.04 1.03 £0.04

Poorly 25 1.75+0.04" 1.44x0.05"
Remote metastasis

With 6 1.90 +0.08 1.54 +£0.04

Without 36 1.34+0.04" 1.01 £0.06"
Stage

I +1 22 1.14 +£0.08 1.01 £0.04

Im+1v 20 1.58+0.06" 1.40x0.02"

* P <0.05 vs others in the same item
N ] W] T
- di=fikil i
o] I N

B2 BEfEEELAS TLR4 1 TLRI
ZE H1J Western blotting 14 i

Fig.2 Protein expressions of TLR4 and TLR9

in gastric cancer and paracancerous tissues

m=iukdin

TLR%

as detested by Western blotting

N : Paracancerous tissues;T:Gastric cancer tissues
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®3 BEMEZSHAESEHN TLR4 1 TLRI EBHRIE
Tab. 3 Protein expressions of TLR4 and TLR9 in gastric

cancer and paracancerous tissues in different groups

Group n TLR4 TLR9
Gastric cancer tissue 42 1.36 £0.05 1.13 £0.05
Paracancerous tissue 42 0.48+0.04* 0.34+0.03"
Stage [ + I 22 1.18+0.05 0.78 =£0.047
Stage Il + [V 20 1.66 +0.04* 1.36+0.05°

" P <0.05 vs gastric cancer tissue or stage [ + Il group
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Je8 ) \LLC1( Jifi J ), 3 46 fith 937 4 M 3R 41 3% 35 2 #h
TLRs, B TLRs MO0 1T 68 -5 I i) & A= % DI AH
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3 TLRs 355 fif 968 200 Jt Xk A6 7 200 it 7= A SR AAS 75 1k
H W A AEC “ sterile” JEAE L ) I R . P,
i ea 240} 5 A5 Bh BE 1 TLR-MyD88 38 B i, i T %Y
EOC #iififl , iX 463 F I FETE RB L IR NF-«B W& LI {5
SR AR BT T A AR K AR EE . Tnoue
27334 TLR-TRAF6-NF-kB {5 2 55 iR 12 78 %
iE 20 A 2 e g A K P R NF-k B A 38005 7 i g ik
bR E —ERMEM. BT NF-«B 27E 40 b i
TG 10, I ELAR (2 240 M 2 A T 0 B, [ s 50
b A PR — 5] 2H B e A K i R s . Al
TLRs Bt 436 97 s o R A B 8 /97 3L, He i,
TLR7/8 HUFL{A R-837 EL &AL I IR L T iR y7 %
NS , TLRO MIBCAR CpG T i i ded | iz ik g LA
R EE R RERIAYT . TLRs BCAAREGE VA T MPeg 0o 4E
FAMLEI AT e il 2 Rk 42, A8 4 S E R HLH 7T fE
FE T HARUE TR AL LA B e A, e NK 40,
S CD8* T A A5 , Al a8 A5 e o

M 5T LW, 76 B 414 TLR4 1 TLR9 TE
mRNA FI&E H/K-HA S PH MR E . BLAh, AR5
BRI HE H TLR4 F1 TLRO FY FH 4 2% 35 F1 5 i



PRIk, 5. BT Toll MEAZAA 4/9 33K 5 iR s 3143 H AR B8 A A DG . 205 -

MR EE K TNM 33 2 E ARG, IF 5 B A
AN LR A, HALHI 0T BB 5 TLRs 25 Mg o i
R, LU ES5 LW, TLR4 #1 TLRY 78 B % i) &
A R R B MR, JT S I A AR
RS 5, 2 7R TLRs 7] f8 BN BhIR 6 97 i — 4>
BI04~ PR AR 0 DR 8 5 S ) — IO AR A, 5
T FE AR S 490 ) 7510 B 35 PR 5 SR 1% Y41 i e 9 2 21
PR PESABE TP (R DG PR i, 00 P 1 1 A
A IR TR AR T R R

[ % X ]

(1] EXR#, EER, W%, Toll B2 KR AL B i 5w
[J] SRS IR BT, 2005, 25(2): 100-103.

(2] ZEk, REL, HRE. Toll MEAZIK-9 1EME BRI T 1y Rk
LR [ )] PEEEAEFARRR, 2008, 4(28): 661-664.

[3] AkiraS, Uematsu S, Takeuchi O. Pathogen recognition and innate
immunity [ J ]. Cell, 2006, 124( 4 ): 783-801.

[4] Akira S, Hemmi H. Recognition of pathogen-associated molecular
patterns by TLR family [ J ]. Immunol Lett, 2003, 85( 2 ): 85-
95.

[5] Rakoff-Nahoum S, Medzhitov R. Toll-like receptors and cancer
[ J]. Nat Rev Cancer, 2009, 9(1): 57-63.

[6] Huang B, Zhao J, Li H, et al. Toll-like receptors on tumor cells
facilitate evasion of immune surveillance [ J ]. Cancer Res, 2005,
65(12): 5009-5014.

[7]1 Merrell MA, Ilvesaro JM, Lehtonen N, et al. Toll-like receptor 9
agonists promote cellular invasion by increasing matrix metallopro-
teinase activity [ J ]. Mol Cancer Res, 2006, 4( 7 ): 437447,

[8] Wang JH, Manning BJ, Wu QD, et al. Endotoxin/lipopolysac-
charide activates NF-kappa B and enhances tumor cell adhesion
and invasion through a beta 1 integrin-dependent mechanism [Jl

J Immunol, 2003, 170( 2 ): 795-804.

[9] Droemann D, Albrecht D, Gerdes J, et al. Human gastric carci-
noma cells express functionally active Toll-like receptor 9 [ J ].
Respir Res, 2005, 6( 1): 1-10.

[ 10 ] Platz J, Beisswenger C, Dalpke A, et al. Microbial DNA induces a
hostde-fense reaction of human respiratory epithelial cells [ J ]. J
Immunol, 2004, 173(2): 1219-1223.

[ 11 ] Medzhitov R. Toll-like receptors and innate immunity [ J ]. Nat
Rev Immunol, 2001, 1(2): 135-145.

[12 ] Hao S, Bai O, Li F, et al. Mature dendritic cells pulsed with exo-
somesstimulate efficient cytotoxic T-lymphocyte responses and anti-
tumour immunity [ J . Immunology, 2007, 120( 1 ): 90-102.

[ 13 ] Varani S, Cederarv M, Feld S, et al. Human cytomegalovirus dif-
ferentially controls B cell and T cell responses through effects on
plasma cytoid dendritic cells [ J ]. J Immunol, 2007, 179( 11 ):
7767-7776.

[ 14 ] Barrat FJ, Meeker T, Gregorio J, et al. Nucleic acids of mammali-
an origin can act as endogenous ligands for Toll-like receptors and
may promote systemic lupus erythematosus [ J ]. J Exp Med, 2005,
202(8): 1131-1139.

[ 15 ] Chen R, Alvero AB, Silasi DA, et al. Inflammation cancer and
chemoresistance: Taking advantage of the Toll-Like receptor signa-
ling pathway [ J ]. Am J Reprod Immunol, 2007, 57( 2 ): 93-107.

[ 16 ] Chen CJ, Kono H, Golenbock D, et al. Identification of a key
pathway required for the sterile inflammatory response triggered by
dying cells [ J]. Nat Med, 2007, 13(7): 851-856.

[ 17 ] Bohnhorst J, Rasmussen T, Moen SH, et al. Toll-like receptors
mediate proliferation and survival of multiple myeloma cells (11
Leukemia, 2006, 20( 6 ): 1138-1144.

[ 18 ] Karve SJ, Feldman SR, Yentzer BA, et al. Imiquimod are view of
basal cell carcinoma treatments [ J |. J Drugs Dermatol, 2008, 7
(11): 1044-1051.

[WFE#] 2010 -12-20 [f£EIE&] 2011 -02-30

[Ax®miE] £ =

MRt ERAERANER

U - AR - i

AT AT 55 B & 1 rhAe N REL AT L e T B ), A T BT S5 1 GB3100-3102-1993( F FIERA Y RLAE
IEF AR A RS . (DB DARMARL T M % IS5 8E 28 pH FIEARBR S ), B4 m( BT ) o BHE] ) ol He
BE ) VORED) p( JE77) VR )% (QPAN 5 S5 —HE DL IE ARy T 8 i =8 2R, BN kel 52 ) om( 2K ) (h( /B ) \mol/1( g
IREETE )AF o (3)FR s AAAKS 568 A 1) 0 ViR 8 ol o v S8 i, — e o ) L T P R S i 5 B B0 0 B . (4)FRom 2 Rl it
FARI, REEE I mg/ke/d BITER, WS mg/( kg« d)B mg + kg™' + d 7 HIIER . )N E R WA AR . K AT S
A (B)EAH, BEEO0. 1 nm B[] A7 /N 45524 h( A2 he ) B 555 7 s( A sec ) i B 455 0 1/ min( AR
rpm ) ; R E AL S mol/ I A& M N, A2 mol/mm’ ) ; J7 A B« A1 455 NL A2 dyn( 35 ) kefl T35 77 ), #55
1 dyn=107N L # B0 B H K50 JL A2 call K ) keall T8 ), 5T 1 cal =4. 187 J |; UGG A5 5 R Bl A&
Ci( JEH ), B 1 Ci=3.7x10"Bq J.

( AR FIZw4EER )



