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TLR4 S SR #HBTFI PR RE PC3 ¢l VEGF/IL-8 i R X ESH &

3R M, AR
BB TR PSRBT ST R o o T K SR, B 200433

[({#E] 86 B3 TLRA £ ARIFRE PC3 A MRS R X RMAEMRAESHLE . & FIAH TLR4 455 M i
TR Z 8 (LPS) HIMO TS M8 PC3 408, 4350 T LPS i 0.2.6.12.24 .48 h 5 40 ja A L3 L3l i RT-PCR #1488 15T B
T A TLR4 76 3 B AR 11 /K OF (9 & 35 48 {6, i 3 RT-PCR J7 ¥ 4 W Bl )9 TGF-B. VEGF . IL-8, COX-2 #l MMP3 f
mRNAZE LA ELISA kKM Ll VEGE, 1L-8 & [ R K45k o8 T 3 — 25 0 55 M G 15 5 3 6}5}']7&}% MAPK #
NF-«B %m_%#ﬂ%ﬂ FTAL B PC3 40 M, 48 J5 B FH ] 45 v BE ) LPS M, 4300 T 4 h il 24 h 5 IR B3, if RT-PCR 1
ELISA Fik A ER MM N FRRm, 2 & 16 LPS M5, A i IR PC3 41 #Y TLR4 IJJ%TH%‘A‘ AL TR M
TGF-B.VEGF.IL-8,COX-2 fil MMP3 ) mRNA 5 F+ & Al LG VEGF IL-8 1 43 b1 £ (P<C0. 05) ; iff — 25 B 57 32 W] L N
p38 MAPK Ml NE-xBfE Sl S 5 T I, 44 TLR4A 551t p38 MAPK #l NF-«B 5 S #$ £ ¥ VEGF 1 1L-8 1y
W,
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TLR4 signaling promotes secretion of VEGF/IL-8 in prostate cancer PC3 cells and related mechanism

GUO Dong, LIU Qiu-yan”
Institute of Immunology, National Key Laboratory of Medical Immunology, Second Military Medical University, Shanghai
200433, China

[Abstract] Objective To study TLR4 expression in human prostate cancer PC3 cells and the related intracellular
signaling mechanisms. Methods Human prostate cancer PC3 cells were stimulated with TLR4-specific ligand lipopolysaccharide
(LPS), then the cells and supernatants were collected 0, 2, 6, 12, 24, and 48 hours after LPS stimulation. TLR4 mRNA and
protein expression was examined by reverse transcription-PCR and Western blotting analysis, respectively. The mRNA
expression of TGF-8, VEGF, IL-8, COX-2, and MMP3 was also measured by reverse transcription-PCR, and the levels of
VEGF, IL-8 in the supernatants were examined by ELISA. To further study the related signaling pathway, MAPK and NF-¢kB
signaling pathways were blocked by specific inhibitors in PC3 cells before LLPS stimulation; the cells were collected after 4 hours
and the supernatants were collected after 24 hours; and the above mentioned factors were examined by reverse transcription-PCR
and ELISA again. Results TILR4 expression was up-regulated by LLPS stimulation in human prostate cancer PC3 cells, which
significantly increased mRNA expression of TGF-3, VEGF, IL-8, COX-2, and MMP3 and secretion of VEGF and IL-8 in the
supernatants (P<C0. 05); further study showed that p38 MAPK and NF-kB signal pathways were involved in the process.
Conclusion TLR4 signaling promotes VEGF and IL-8 secretion through p38 MAPK and NF-¢B signal pathways.

[Key words] prostatic neoplasms; Toll-like receptor 4; vascular endothelial growth factor receptors; interleukin-8; signal
transduction
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FEAE — 52 A DG ED ), TLRA B BT 41 1 B0 4% 17 IR
23S PR A5 1A B A 1 2 A A AE A DG
W 1 5 R 9 40 ML TLR4 23k K H AW 2% 3 g1k
FRATHI R TE . AWFFEFH TLR4 45 5 PR R 2 0%
(LPS) Hl3# N i 1) i b K2 PC3 4R, #R 5 2 M
E ) A 1 114 3 28 AR S 19 A5 5 LR LAY O i 57
R 1) i PR 36 97 B AR B

1 #EITTE

1.1 @mfatkAn 3K A RPMI 1640 B33 R4
IfiL %5 W F PAA Laboratories; “ReverTra Ace-a-TM”
Wik SR F &M H Toyobo 24 #]; TRIzol i3 W H
Invitrogen(Carsbad, CA); A VEGF.IL-8 #l TGF-
ELISA # 3% 75 & W 5 R&D A F (Minneapolis,
MN) ; l§ Z # (LPS) & JNK. p38 MAPK,ERK1/2
M NF-«B 4§ 5 1 40 &l %) SP600125, SB203580,
U0126 LA K itk i e — i AQ 2 5& R #h (PDTC) 1 B
Calbiochem 7% #] (San Diego, CA),

1.2 mpsifefls ANFH IR L PC3 41
R H ATCC,1EH 10 % R4 MLE 1) RPMI 1640 K
FRFEFH IR (5% C0O,,37°C), H2~3 d HlE sk
B 1 WRGERRMEAR 2 R BB AL T HOAE K A0 e
HATE . PC3 40 T 6 fLAR (2 X 10° 4> /4L o
140 i 2 B R B 80 Vo S L R B SR IURE 1 h, BEALM
1 pg/ml B LPS 42, 7350 T LPS #l ¥ 0.2.6.12,
24 h IS WCAEAI MR 0,12.24 .48 h J5 W 4E 4 i A b
WA T —80°C s S L PC3 4 jfli T 12 fFLA (2 X
10°A4~ /40 o AN [R5 5 38 B% 40 1 57 . p-p38 17 5 i
AR S M P A 7] SB203580(30 pmol/L) , p-ERK1/2
4l 7 U0126 (30 pmol/L). pJNK 41 i 5
SP600125(30 pmol/L) , NF-xB 45 P il 77 PDTC
(15 pmol/L) WAL 0.5 h 5, 1 1 pg/ml B9 LPS
LA F 4 bR 24 h SRR L R T
—80°C,

1.3 RT-PCR # @ TLR4 #o48 % %% 474 B F 49
AR AZE LPSHIEL 0.2.6.12 h J5H PC3 40 (XF
W LH AN S5 2H) B TRIzol 3 FI B RNA . i 4E Y
PC3 il 450X g,4°C B0 5 min, ¥ PBS ¥E5 2 &,
WL g, B &M T &L 1 ml TRIzol it
L FEA 215, m 0. 2 ml S 45, &GRS, =R T
H 5 minJ5 16 000X g, 4°C B.0> 15 min; ¥ FEK
21 200~300 pl F55— 1.5 ml F EP & ;i 500
pl FIEE RS E 0 T # & 10 min, 16 000X g, 4°C

B0 10 ming W3 BV MUK HA 70% L FE 1 ml,
7500X g, 4°C B> 5 ming W L MA 20 pl
DEPC Ab Bk (1) 25 15 7K 0 5 v B R 40 B 5 R A7
T—80C, W 1 pg RNA FJJ{] “ReverTra Ace-a-
TM” IR & HF A7 30 5 5, 3 % S B )yl . (42°C 20
min,99°C 5 min.4°C 5 min) . ¥ # FR RN 20 pl. ]
NZE RGN 40 pl ddH. O $EATHG B 5 51 MR 4 Prei-
mer 5. 0 F AT, B Sangon Inc 24 Al & .
FRHL cDNA J5 #1417 PCR.GIWFF 4 F . TLR4 L 1iF
5-CGC CTT GCC AGC AGG AAC ACT TAC-3',
T 5-GAA CAG CGC CAC CTG CTG CCT
GAG-3'; TGF-8 L ¥iF 5-ATT ACC GCT GCT
GTG GCT ACT G-3', Fii# 5'-GCT CAG CTG CAC
TTG CAG GAG C-3"; 1L-8 E¥iF 5'-ATA CTT
CCA AGC TGG CCG TGG C-3', Fif 5-TAG
GAC AAC AGC AGA TAC TCC G-3'; COX-2 L
¥ 5'-AGG TCA TTG GTG GAG AGG TG-3', F
it 5-GGT TCT CAG GGA TGT GAG GA-3';
VEGF L% 5'-ATG AAC TTT CTG CTG TCT
TGGG T-3', Fiff 5'-TGG CCT TGG TGA GGT
TTG ATC C-3'; MMP3 L{i# 5'-CCT GCT TTG
TCC TTT GAT GC-3" Fif 5-TGA GTC AAT
CCC TGG AAA GT-3';1L-10 L 5'-ATG CCC
CAA GCT GAG AAC CAA GAC CCA-3', Filf 5'-
TCT CAA GGG GCT GGG TCA GCT ATC CCA-
3'; practin i 5'-CTC ACC CTG AAG TAC CCC
ATC GA-3', Fiif 5-CTC CTT AAT GTC ACG
CAC GAT TC-3", PCR J N & R 28 P 94°C 30
s, 18 2k 58°C 30 s, #EfH 72°C 40 s, FLAEFR 30 4R,
PCR 779 FH 1% By B W 8 I Hi Uk o TA 966 Jie 1A%
ST RGEXT PCR =W #EAT 08 54017 .

1.4 Fakwpadxéan TLRL & & &k LPSH|
B 0.24 hJE I PC3 4 43 BIAE Sy X 4 0 52 56 20
BUCER AN IEE S PBS ¥ 1l INAE B S EA
fitE $7 i 57 ( Calbiochem) .1 mmol/L & B 3 fift Bk 5
(PMSF, Cell Signaling Technology) 4 4 it 24 i ik
(M-PER® Mammalian Protein Extraction Reagent,
PIERCE), L 7K I+ 30 min, L4 2 1.5 ml & 0%,
10 000X g 4°C & 0> 15 min, 4 B35, BCA H A&
SR G PR, A —BUS A 6 X A
ZZ P (0. 5 mol/L Tris-HCl pH 6.8 2.5 ml, Hifl 5
ml,20% SDS 2. 0 ml,5% 8 By i 0. 5 ml, I AT 4 1
ml W ATA 100 pl B2k £ B, 95°C 4 5 min, il
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FUFIIRE i — 20°C ORAF 45 . AR 1R U H 19 48 1 A1
XoF 43 I3 ek R/ N il AH R VR B 1 SDS-PAGE i L B 50
pg B FVHEAT LUK A3 25 L R J5 1 B 1 PR % B 31 A R 2T 4
R L, BT T B 2 h(BHWHR . & 5% B iE 73
¥ TBST 22 i . J5 & B & 0. 05 % Tween 20 B TBS
PO ARG SN — P EIR THE 2 hk 4°CHF
L TBST YERR 3 U, &R IK 10 min. #AJ5 5 HRP brid
9 " PUE IR 1 h, TBST PEAE 3 ¥k, 4K 10 min, &
Ji ECL ¥ . # (SuperSignal West Femto Maximum
Sensitivity Substracte, PIERCE),

1.5 ELISA#Z L& & ez drh B -F o950 I
SRR Kb B2 i 96 4 L 3% 5% B3, —80°C ¥R AE. I
HHPRAN T VEGF F1 IL-8 H ELISA i & 1%
FEfefE P 5 0 5 A

1.6 #itFam R SPSS 11. 0 G itk Bl
Phats Ron, PEELE « ik, 28 L
J5 2038, KK (o) M 0. 05,

2 £ R

2.1 RT-PCR #= & & J ¥ i& i 5 #7 PC3 @ J&
TLR4 #9 &k 453 E/R, NATH IR PC3 40 M 7
FER N FKF# RIS TLR4 . HAE LPS(1 pg/mD
Fl3 2.6.12 h 5. TLR4 f3E K A K F 48 5 LPS
FIL 24 h )5 . TLR4 B8R H R I K P bl 2 38
X W OCET A IR PC 40 i TLR4 35 S 1 £k
(H D,

LPSth 0 2 6 12 LPSth 0 24
B TLRE —— s
—— f-actin— —

1 LPS R /E N85 R =
PC3 40 i TLR4 B3R IE
Fig 1 Expression of TLR4 in human
PC3 cells after LPS stimulation

2.2 ELISA % # PC3 %8 % 9% ¥ 4 2 B F 89 &
= LPSA pg/mD Rl PC3 40/ 0.2.6.12 h J5 . 7]
L% TGF-8, VEGF,IL-8,COX-2 Ll & MMP3 )
mRNAZ & 545 A A &2 W&, o TGF-,
VEGF 1 1L-8 7& LPS Hl3# 2 h J5 35 U] @ 1 5 ,
COX-2 Fl MMP3 7€ 6 h J5 #3535 8] & U ; i 1L-10
FE AT I JC R B AR (E 2)

LPS #ll B AE % {2 ¥ PC3 40 i VEGF 1 1L-8 (1)
Gy Wh, bl EET B I8 ok BE N T E

(15.1+3. 4) pg/ml, Jll ¥ J5 1L-8 ¥ B Ky (22. 3+
3.8) pg/ml, P<C0.05; FIEHT Eig T VEGF M H
(101.8+10. 6) pg/ml, H| # J§ VEGF ¥ & N
(132.3412.4) pg/ml,P<C0. 05, X EH| LPS &
PC3 4l VEGF F1 1L-8 43,

LPS ¢/h O 2 ] 12

TGF-f——

VEGF

[L-8 —

COX-2

IL-10——

MMP3

factin—

B 2 LPSRI#EARSIRE
PC3 40 i S 0 ) B F B B E R A
Fig 2 Expression of immunosuppressive cytokines

in human PC3 cells after LPS stimulation

2.3 p38 MAPK #= NF-«xB 15 5 i@ % %% LPS ¥
#) PC3 20 8 oy 47 1 B F 69 &k 255 WoR 40 il
NF-«cB 15 5 3 % %5 5 72 410 i R 5 1) 3R 38 52 e o K
TGF-8.VEGF ,COX-2 #l 1L-8 ¥4 K [a] F2 & ) £2 1k
TR 7E MAPK 5 538 #% b £ 22 p38 MAPK i#
S5 T RpE il B F 1 RK A p38 MAPK i#
B 77 SB203580 J& . VEGF il 11L-8 2 3A &A% , 1M
FHLWT MAPK F1 NF-«B i f§ % MMP3 B3Rk 7C i 3%
(K 3)

TGF-f—
VEGF —
COX-2

IL-

MMP3 —

[-actin —

B 3 [EHT MAPK #1 NF-xB 5 Si#EKE
ABTFIBRE PC3 B e B M &I F R EERIE
Fig 3 Expression of immunosuppressive cytokines
in human PC3 cells after blocking MAPK
and NF-kB signaling pathways
1. Control; 2. LPS; 3. SP600125; 4. U0126; 5.
Pynolidine dithiocarbamate(PDTC)

SB203580; 6:
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2.4 p38 MAPK #= NF-«B 13 5 i@ % % v LPS &%
# PC3 4. VEGF #= IL-8 #9 ok £ 4 {558
B BB p38 MAPK F1 NF-«B 15 5 % 5 . 1 i&
T VEGF M IL-8 W& Ml FRE.ASRITFE X
(P<<0.05), WK 4,

160 P 0y
W VEGE
o - *
0 i i ] i i ] i
| 2 3 4 5 (4]

E 4 BABT MAPK #1 NF-xB 15 S i# 2% j5 A 57 5 bR &
PC3 M PaiE 5 L5 s 1IL-8 #1 VEGF B9 4 ibh 7k
Fig 4 Secretion of IL-8 and VEGF in

=
S

oo
=]

=3

Concentration of cytokine
Pal(pg-ml™)

human PC3 cell supernatant after
blocking MAPK and NF-xB signaling pathways
1. Control; 2: LPS; 3. SB203580; 4. SP600125; 5. U0126; 6:
Pynolidine dithiocarbamate(PDTC) ; * P<C0. 05 vs LPS group; n=3,
Tt

3 i@

RAE 5 IR 10 G F2 2 1 1R G e 2 I 5T 1 A
MM S RIERS S S/ TLRs 32 H 25 % 5 56
T, R SCHR R B O VR AN [R) 21 2 A ik Jee 4 ik 2 1 1
A[ 635 TLRs ", HAE TLRs 5 5Pk B4R g
R TG AL T 2 45 Dy R 5 L3R B A bR 4 i 43 I —
S G 90 10 A L PR o PR A A R R AR
Ivi) ek 20> ik 96 240 B T %) 86 L 3 im HL AR 22 18 Lk
17 B B30 B 96 4 e g 0k e N B L R SR B L T
G IR bR 20 il (RWPE) %35 TLR4AM B4, 88 A5 1Y
AR b R A 2 A AR ik TLR4 518 AR ¢
. Wong % H LPS #4069 THP-1 1 W 41 i 1%
F% EWE KB FE A IR LNCP b R 40, &% B NF-
kB A5 5 30 BSOS L AR E A1 TNF-o 1L-1B
F1L-6 3 Wb 5 35 38 i, AW 5 9% & BN Wi 510 R 9
PC3 4l g th % ik TLR4, H 7 H B K LPS Hl ¥4 T fE
e T REPE FRAAHE 5 . 5 Pei VY AR TR AS B,

G P 0 ) PR R B B v v A (S
RE A% 5 | AL A X b Jj 1) e 5 T A2, 40 VEGF A A]
A5 S P B2 20 6 1 8 B% R 3 A, B Bl iR 1A e R R
i AT B, i AT L5 SO JE L DC R 2% 68 30 i) i
S I o A, IR 3 F 5 38 B ORI b s VR B Y
VEGF fig &£ 1F Jif 98 40 M ik okt e 2% W 07, 9 it

VEGF X Jif g 6 7% Fn fo e ik it B & 2R T, 11L-8
I AWIBIA R S MR A0 i R A TR L S R R BB i
HARA 2535 1008 A4 B ER 5 2 R i iy
R B X TG % D) A G, 3] TL-8 R 4 i i e
MK . Murphye 2% 58 58 £ 0] 1L-8 K H % {k
CXCRI1 I CXCR2 7 Hif 51 i 98 20 21 b 1 6 35 B 8 5
T EH TS MR AL, B 5 e 0 HE TR A G ; AR 41
WF5E R W 11-8 Al o H &2 & CXCR1 Fl CXCR2 fi
T 5 R g 20 L P 18 A R RS . AR R I LPS Al
AR HE T M PC3 A 43 1L-8 A1 VEGF, Jf- 7
SR AKCERI A UESE LPS ] b G 5 10 il X+ TGF-
B.COX-2 Fl MMP3 3Rk, iX n] BE 2 Bif 9] I o 7Y %
o il 92 1k 3 1) B ZEHLHI 2 —

WFFE C RS TLR4 5 HECARZE G 5, ol il o i
WM N MAPK Fl NF-«B #4538 i )5 30 F i 35 14,
TE 58 A Sk I Rg v, NF-B J& B4 7L e g N £
7 TG i IR 0 AE R L R T AR L Lu S PORSE
UESEAEXT TNF U A 51 B9 4 il /= PC3 1, NF-
kB RESE R O TR B T T 4 . Xiong
5L gk B e i A0 R 9 AN M R K B, NF-«eB 1 7 2%
TAEAR N A1 35 0] 8 3R O I 4 A T VEGE
TL-8 {923k . i /b i 98 1t 45 0% o . B il Fob 9 ) A= A< A
R, MAPK 8B A (2 TLR 465 0 T IiEfE 5
i H S 2 R R S R A OC . BN A R
i, MAPK 3 #% 0955 22 16 16 78 11 50 B i 1) % 1 i e
rh e F AR L LB Ot S8 B AT L R A B g 2
3 AR E R E H AR 0 ) R b & 4 AR
B2 i A ERK . JNK/SAPK A& p38 MAPK,
AT 3 &IFATHY MAPK {5 5 @ #%, AWF5 8
7~ LPS Hl¥ PC3 40 Ma 53 11L-8 Al VEGF 34 hn 322
5 p38 MAPK Hl NF-«B 15 5 1 ¥ 09 16 b A 2%

25 b ARHESE & TLR4A 76 A HT 41 9% PC3 2
Jfo b 5T RE ME Gk, F LPS S )5 Wl i p3s
MAPK Fl NF-«B {5538 $ fi¢ # VEGF Hil 1L-8 3%
IKFNGR M, A BEFEANAFAE — 2N R, I BUESE LPS
Fl# T 1 TGF-B, VEGF,1L-8,COX-2 fl MMP3
B mRNA ik, (0K 7E & FK P — B 05 E 5L,
JRUE N AR WF 500 45 TR A R PC3 4 iR
TLR4 8535 H A A 5 L] 6 5 Sk i Jgg 1 40
MBI A —EHR T E X,

[Z % X #k]
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