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Stimulation of toll-like receptor 4 promotes human breast cancer cell MCF-7 invasiveness
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[Abstract] Objective:This study investigated the expression and biological role of toll-like repeptor-4(TLR4) in human breast
cancer proliferation and metastasis. Methods; Lipopolysaccharide( LPS) was used to stimulate MCF-7,expression of TLR4 mRNA
and protein was analyzed by RT-PCR,Real-time PCR,FCS and Western blotting; MMP-2, MMP-9 and VEGF were measured by
RT-PCR and Real-time PCR on the mRNA levels and ELISA on the protein levels; MyD88 was analyzed by Western blotting ; The
cytokines in the supernatants were measured by CBA ;The cell proliferation was analyzed by MTT;The invasion was analyzed by
wound healing assay. Results; Using LPS to stimulate MCF-7,TLR4 mRNA and protein increased obviously. However,the
proliferation had no significant changes. In addition, the activation of TLR4 promoted the expression of MMP-2 /MMP-9 and VEGF
notablely. LPS promoted the invasion of MCF-7. Moreover,the stimulation of LPS significantly increased the expression of MyD8§,
and caused the secrection of IL-6. Conclusion: This study indicated that TLR4 may participate in the progression and metastasis
of human breast cancer.
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1 #MEFFE

1.1 ##

LPS (Escherichia coli 0111:B4,Sigma 2\ A , 3€
FEDBCH K 1 mg/mL fAF7E-20°CUKAS , i 55 i e 2]

LIRS 40 ik MCF-7 (iR R BB 40 ) .
5 20%J6 25 113 (Biochrom 23 ), [ ) Fl 109% 5
P 2R B DMEM 1537 (Gibeo 28 H] 36 ) & T
37°C.5% CO, fFNEEEREFRAH 3G 5%
12 7
121 %o

SEU (LPS) 4R Y LPS Hl 84, il v 7 st
[] LT 3R S 58 J7 ¥ % B (Control ) 2H FH A BEER /K %
fRLPS, HALKEE 3K,
1.2.2 RT-PCR #* real-time PCR

LPS (2 pg/mL) AbFEXFHA KA MCF-7 41
JL, 5 ARG SR 48 h, WARPRZH 45 2.0x10° 2, £
RNA i TRIzol i#] (Invitrogen A ], 3 E ) 7055,

JCRNA AU BEVHEN 1w/l 43255 B T -80°C 4
e Mo LA 2 g RNA HAR , #  M-MLV ¥ 5%
IR ZR (Thermo A H], JEHE), Huli] H#AERS
¢DNA, -20°C {47 FZ UL 54 & 50 pl RT-PCR X
MK Z (Thermo A ], EH ), 4559 H PrimeS.0
Wit , LA A ARA G AR (R 1), Bl
10 pmol/L 5 H o [N S5k FiAE 1k 94°C, 5 min; 28
P 94°C,30 s; Bk 30 s [iB kiEJE :GAPDH,55C;
TLR4,58°C; L& P A KN+ (VEGF) ,57°C; 2 i 4
J& & 1 (MMP-9) ,61°C ; MMP-2,57°C | ; %Efifi 72°C,
10 min; 35 M, Y B =) 8 L EET
1.2% B REHEHEE IS (EB 249 50 0.5 pg/mL)
UK, BERCSUGAEE S % S %78 77 ), Image T #RA4H
TG B b, #e BB 45449 2 20 L real-time
PCR JX W & & (Thermo A ), 36 ), 7£ CFX Con-
nect™ real-time PCR Detection System (BIO-RAD A
Al EE) LT RE 06 S B AE R 72°C
30 s &b, HiAx[A] RT-PCR, G ECH 40 A4, ARG
15 CT ER FH 2720 S 150 45 5L DR 7= W 1 4 % 38 58

=X
H,

&1 PCRRM3|#
Table 1 PCR primers for genes

N IWFAI(5'—3")

PHAKSE (bp)

GAPDH

forword ;: GGATTTGGTCGTATTGGG 205

reverse : GGAAGATGGTGATGGGATT
TLR4 forword : GAGCCGTTGGTGTATCTTTGA 166
reverse : CTCCCATTCCAGGTAGGTGTT

forword; AGAGACAGTGGATGATGCCTTT 220

forword ;: GTGCTGGGCTGCTGCTTTGCTG 303

MMP-2

reverse: ATCGTCATCAAAATGGGAGTCT
MMP-9

reverse: GTCGCCCTCAAAGGTTTGGAAT
VEGF

forword; GAGGAGCAGTTACGGTCTGT 371

reverse;: GTAGCTCGTGCTGGTGTT CA

1.2.3 FCS #nl zmff & & TLR4 & i&

WML A5 5x10° DAHA[ SE904H LPS(2 pg/mL)
Hi 24 h], 5 AU, PBS 5 mL, R 2 Ik, Eil
5.0 1 000 r/min 5 min, 2 PBS; LA 200 wL/mL
alifb Syt N\ TLR4 HTiK (Santa Cruz A H], 3EFE)S5 wL,
TRATHCE 30 min( 25 X B A I —bt, HATERAEA
[&); HIA 3 mL PBS, Z5.0» 1 000 t/min 5 min, T 3 1K
JEFE B A 200 wL/mL PE FRiC 1gG FHite —
PL(R&D 4] ,%)5 }LL,?EI'/}_JAOC WEGHCE 30 min;
ANA 3 mL PBS, &.(> 1 000 r/min 5 min, & 3 X5
FEd B B 500 WL PBS, TRAT A A 4 iR
WA AT 4R (FACS calibur; Becton Dickinson

o] e EDME
1.2.4  MTT A 4m fe. 3 76

i 1x105/4L¥5 MCF-7 4B 70T 96 FLAR , 1%
AAMINGEE f5 | SRS FREL | I ] SEER AL A Rk
I LPS, ¥ JE 505 4.2, 10 F1 20 pg/mL, A 3 fL,
IEFG AP 5 YobR, b5 24 48.72.96 #1120 h
JaRALIMA 20 pL MTT 3% (5 mg/mL) (Sigma 23
A, 2EH),37°C BFE 4 h 5, BB IR L, AL
A 200 wL DMSO,37°C W5 30 min 35 fiff 41 L P 1Y
%, FHEEFRIY (340 st; Anthos Zenyth, Salzburg 2%
], AR ) I 5E 570 nm AR A ERE
1.2.5 XRER
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2 1x100/4LK MCF-7 4l 7h T 12 fLAR AT,
SEHe L LPS AL 10 wg/mL, HHLIGIR 48 h
FrEf A KRS 5, 11100 pL 48 3k/Ne 7R
MEFRAURS S R MR, dhEedi e 1
28 24 h BB R, B R F Tmage T #4408, RR A
B He R RN SR T AR ) An SR T AR L R B
/I, U BRI A B
1.2.6 ELISA 7 &4 VEGF MMP-9 f= MMP-2

% 2x10°/fLKs MCF-7 4iiig A T 6 fLA, 28
£l LPS JARCH B2 350 0 2.,10,20 wg/mL, AL &
3K, HigF 48 h i MURA AL BJRRSRI, 12 )
& (R&D, Minneapolis, MN, 3¢ [& ) # /F 15 B £ 17 )
E o LIBGEKAE  HIBEAR S L 450 nm T
JCREAE . B AE i FIARUE it IOGRE (R 98 25 0 pg/mL
LG, e hlbnE £ SR & M7 11
AU, HEATGETH 1M
1.2.7 Western blotting 7 #%#M| TLR4 F= MyD88

MCF-7 28 LPS(2 wg/mL)AbFE 48 h J& , 45 4H K
A 11000, FHTIA Y PBS Pl 2 1K, A 100 L
RIPA ZY# (Beyotime 23], i), VK - 24# 40 min,
4°C 12 000 r/min #.L> 10 min, B E35., A BCA
Protein Assay Kit(Beyotime )il % P4 2H £ B8 8 85 H
Vi, VAR IR A, T 109%SDS 5 TR s ok M 5 Mg 3k
1THLIK H % BioTrace PVDF membrane (Pall Life
Sciences, Ann Arbor, M1, 3¢ [# ) ; S% IR Uk = 1Rt
M1 h; SRPCA TLR4 Fifk (1:1 000; Abcam, Cam-
bridge, MA , 3 [ ) . S2 5T MyD88 HT & (1:500, Boster
oA BT Fdt GAPDH Hi4& (1:5 000, Abcam,
Cambridge, MA, 32 [¥)4°C WF & 1375 ; F TBST ¥k 31K,
FFUC 10 min; B F AL AR IC PR TG LI
(1:5 000, Bioworld, Dublin, OH, Z& [ ) &= i & 2 h;
Fi TBST ¥t 3 {ﬁ(,{jﬁ 10 min; FH chemiluminescence
system (Amersham Pharmacia Biotech,Bucks, 5% [¥ )
K458  Image J BT EUGIKE 734
1.2.8 FCS #nl 2m i B -1

% 2x10°/fLK MCF-7 4 g T 6 fL, S5
£l LPS B BE 7350 0 2.,10,20 wg/mL, AL &
3 IR 48 ha AR AL R FRIR . 4% CBA
human Th1/Th2 cytokine kit(BD 2\ ], 32 & ) 15 B 4b
PEFRAS o A0 B S AT I A 5 40 i PR -4 %)
1 BD Cell-Quest software 4347,

13 it Fk

% H GraphPad Prism software #£1745 114347,

THER AR  ArifE2E (2 = ) 3R, AT PRIBN AT LLEL

K ¢ KB ANOVA K50, P < 0.05 h2EREA
it L,

2 # R

2.1 LPS %F MCF-7 #mfi#k TLR4 2 B &4 6 %R

RT-PCR A i 45 S W7, A ZL 968 40 i Bk
MCF-7 #3ik TLR4 ; LPS H|3# 5 , TLR4 mRNA /KF
Fika L (K 1A) jreal-time PCR & A6 i i 7 |
22 LPS J| ¥ 5 , MCF-7 20 ffd #% TLR4 mRNA 3% ik
FE5 1051 = 173 /% (P < 0.01, 18 1B) JER ALK
S FCS K2 SR R, 28 LPS HRi)S  TLR4 5 %
IR AT RS | S DOnR B (MFT) B &k 388 5, 40
I TLR4 B HE AT (P <0.01,/ 1C), Western
blot £l TLR4 & A BIEZ (K 1D),
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0.8
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N | E—
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|
% 10
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z
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<
5 -
=0
Control LPS
5
ca - 0.20 w
8 M2 = —
—~ Control—— = 0.15
EE . LPS T S
=] AN £ 0.10
@] w_p" IL ‘. g
|
2 .L!_.r (N %’ 0.05
- I """:1qu"“-‘;¢| h‘..',\""' = 0.00
10 100 10> 10° 10* Control LPS
FL2H
D
Control LPS H_Ilg 0.20 ¥ %
TLR4 ‘97 Kpa = 00
- - = 010
g0
GAPDH 37 KDa Piﬂ{ 0.05
| [
= 0.00
Control LPS

A:RT-PCR #:ill, **P < 0.01;B;real-time PCRERKIN, **P<
0.01;C:FCS A&, * *P < 0.01;D: Western blot #;ll, *“P < 0.01,
1 LPS (2 pg/mL) %I MCF-7 485a%% 48 h J5 TLR4
HIRIE
Figure 1 Expression of TLR4 in MCF-7 after stimulation
with LPS (2 pg/mL) for 48 h
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2.2 LPS *F MCF-7 %m R4k 3545 48 % K ) MMP-2,
MMP-9 VEGF %k #9% "%

RT-PCR Kl (7R, LPS HliUs , 50 6
F:[] MMP-2 MMP-9 F11 VEGF £ mRNA ik g
A (& 2A) , real-time PCR A5 i 7w . LPS U
MMP-2 mRNA FikTHE 20.00 + 4.92 f%(P < 0.01),
MMP-9 mRNA ik THE 26.48 + 5.03 /% (P < 0.01)
il VEGF mRNA ik Fh i 11.84 £ 0.80 1 (P <
0.01, ¥ 2B);ELISA fill 7~ , H53% L3 MMP-2,
MMP-9 1 VEGF 7 & 7E — & LPS ¥k Ji i [Fl 4 Bl

3k

0.6
A Control LPS § e
&z % 0.4
MMP-2 a ;é
&; = 0.2
—
=% 00
Control LPS
MMP-9 0 N
« H— .04 * %
Z J
= % 0.8
£ 4 0.6
o
VEGF g fos
£ o 0.2
~ 00 . :
Control LPS
0.8+ * %
GAPDH e
E % 0.6
X
5 ® 0.4
= & 0.21
=00 : :
Control LPS
B 40
sk O Control
2 30 ki W LPS

kK
L—

u

MMP-9 VEG

mRNA %}
Lk
c 3 8

MMP-2
A:RT-PCR #:0,

“*P<001;B: real-time PCR #:0l], *

SO S8 R I I A 0 (P < 0.01) , i 38 vk JiE 3k )
20 wg/mL I} 5 10 wg/mL A H MMP-2 {36 151
B G 22 (P > 0.05,18 2C).,
2.3 LPS #F MCF-7 2m g4k 64 38 58 B AR 5P R] R4S 4
#e A éﬁ*’

MTT g 2R wrn, SRR BE ) LPS Hl3, 41
ML G5 A BB B 224k (1 3A) . RIPRSEE s,
28 LPS FIVS , 4 AR o B I e 4 v, HL 48
M A KT A AR AL B |, I R A IR ST S B e (&
3B),

C ~ 300 * 3% * %
- —
g
= 200
2 100
=
=0 \ Y S
0\&0 © ]\\‘ S
o J\Q\’ ,.LQ\’"‘
LPS
—~ 400 ok EES ok
—= r T T 1
=
EL 300
al( 200
ay
S 100
=0 \% \ \%
S o o™ |
o™ o O We -0 e
LPS
~ 200 —
£ 150
S
\L(S—/ 100
= 50
>
0

o [o‘\’ e o\\/

o ’l\)‘ Q\y‘b '7«
LPS
*P < 0.01;C.ELISA #:], **P < 0.01,

2 LPS(2 pg/mL)Fl#34 iR 40 X E E MMP-2, MMP-9, VEGF 3R iZ #5500
Figure 2 LPS(2 pg/mL) up-regulated MMP-2, MMP-9 and VEGF production by MCF-7

A B Contr{)l.

= ~ 0 pg/mL Ohg
s "'2 g/mL
£ 1.0 éL wg/mL
é - 20 ;.Lg/mL
fo0s 24h
Q

0035 60 80 100 120 =%

HF (] (h)
48 h

LS 0.8 .
ha 7 2 0.6 —
s <4 " & 04
. Z 0.21
G5 B Rataa 0.0 T T
| S o Control LPS
24 h
. 0.5, ,L'
® 04l ™
—_
Lo 0.34
fté 0.2
g 2 o l—"'—l
g o L 0.0 T T
- DS eSS 86 Control LPS
h

A:MTT KA EE LPS HIL T A0ESFHEE ST ; B OMRSESS, LPS HEEH 10 pe/mL,400 L, **P < 005,
3 MTT LBFAXIRAELE
Figure 3 MTT assay and Wound-healing assay
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2.4 LPS #F MCF-7 Zm etk MyD88 A ik % Zm e I
PR
CBA UK I 7, A o g A 3] 10-6,

HLp= 5Bl LPS il 3ok 52 34 hin i 34 i (P < 0.01, ]
4A B), Western blot £ {2 7~ , LPS g B & () 1 5%
MyD88 I3k (& 4C),

A B3 23 EF 2
=] o 16 =R - 116 2 -1 6 I w116
o e o, .- =, o, 1=
R=F N S - S o S e
—_ — 3 — 3 — E
= = 3 = 3 =
b_ 23 EF EE
?3- T T T T T T T TTTIT OE_ RELRALLL] PRLELALLLL PRLELLLLLL MELELLLLLL :’2_ RLLALLL) BILELALLLLI DRLELLLLLL) FLELLLLLL 69- T T T T T T T
S S T 1 10° 100 10* 10° 10 10° 100 10* 10° 10 1007100 T TTI TTT0
FL2-H FL2-H FL2-H FL2-H
control LPS(2 pg/mL) LPS(10 pg/mL) LPS(20 pg/mlL)
B 300 - - s C Control LPS 08 -
3 150 r T T 1 U-IEH 1
E MyD88 o H%! 0.4
» 100 g
a =g
N _ > 0.2
E 50 I——I = E
= ) = GAPDH & ool
» \¥ . » > A »
WO g e NI L
o o o © \),‘% ’LQ W - . o 9 W RN W o W
LPS LPS
ARSI N TR A3 B IL-6 E T, * "P < 0.01;C; Western blot ¥l MyD88, **P < 0.01,
4 LPS 38 IL-6 & MyDS88 fikix
Figure 4 LPS promotes MyD88 and IL-6 production
3 W o I8, DLSAMIR 43 MA 38 iR 2 s I 240
‘ (A

HBARFLIRIE AT BOR SRR (HAA 25 il
AR — S, PO EZR T FLRE T RN
MR RH DL R, A i 90% ISET R E K
A IR A IS A 5 7% | B i DL e B R A M LB R
JFRE®, A E 52, 100 000 A FRA 9.5 A Lotk
FUBIEIET AP E N 3.4~5.700, e, 5L
AL AR A R X

TLRs J& THNZE-1 ZARL-1IR)BFKIE, N T Al
PSSR 2R, 5 MR NAEAE 2 5 A5 5%,
R MyD88 A% #5114 3 % A1 MyD88 JF A% i 78 3 % 1,
TLRs AMUAEGAEANN_ 325k, 78/ AL 40 i
)z SRR PR TLRs REfE b stk
%[5—710

ABF5E W], TLR4 F1 MyD88 75 A L Jis b 72
YRR MCF-7 A 335, HZ LPS JlFs , i
FEakR A,

1278 25 175 L M52 98 AN B DA R Ao 8 g 5 9 e
AR W G REA IRS . ARG, RR B 2 5056
N, LPS AR MCF-7 240 Jf A% X001 A ok 3 ) b 4
o, FL A SR A A B A RO IRAS T A I 4

VPR R, w4 - MMP-2 F1 MMP-9 11

R ThaE fA=28RE 719, J341 , VEGF Hl MMP-9 #
AR SR 20 L 285 B AR AN R e D ) 4 L R 11 AR
WF 5% 7%, LPS ¥ %% TLR4 J5 ,MMP-2 MMP-9 F
VEGF myr=gi %, HAr—E uH Nk LPS WY
M 2, RAE O 5 RS RE T IR C Bk
BN AR S R S i 2 e T Rl A e 2
()5 RFNFREE PR 2030 TL-6 AV REAE 7E 3L i 1 i
Ji& R H 1) A AT e ) B 8 i g TR R A
% , S B X G B N 7 T 32 e, AR 9T
7, LPS B RESE I MCF-7 4R35 5% 35 1L-6 119
FehE, HAE—E VLB G LPS #e 5 Y  fin i i £
5T I LPS Wik ¥ TLR4 FHME:/MyD88 FHEE
20 Hf 7K B JRE 40 )i L TL-10 A1 VEGF 4333 &2 | #]
T T 4 M 3G B RN 20 B RE T, R SO A b R
I B3 B AN B kR 25 B AR h MyD88 Kk
FIARZER ) TLAHERT, TLR4/ MyD88 14 33 A
BhF MCF-7 20 da 2 [ 4306 40 B DR 34 5 1R 2%
%71, $&7~ TLR4/ MyD88 &3 fif vl BE 2 TLR4
S ZL i A A A% 00 T2 L

A MTT 45 5 @78, LPS H % MCF-7 44 it
(B FE AT B 2, BEEH LPS X} MCF-7 4iifif1 {258
FIHIVE FH AT BEAS 230 o 35 20 A 34 5 RE 1 S B
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