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The mechanism of up-regulated TLRs in ovarian cancer incidence and development

Xu Juan,Pan Shiyang,Huang Peijun,Lou Jianfang,Zhu Shengjiang,Huang Lei,Han Yue,Shi Xinhui,Sun
Ruihong, Wang Fang”

(Department of Laboratory Medicine ,the First A ffiliated Hospital of NJMU , Nanjing 210029, China)

[Abstract] Objective:To investigate the role of transduction molecules and modulatory factors of signal pathways of Toll-like
receptors (TLRs) in ovarian cancer. Methods; We collected peripheral blood mononuclear cell (PBMC) from 24 ovarian cancer
patients,22 benign diseases,and 22 healthy females. Total RNA of the PBMCs was extracted,and reverse transcripted into ¢DNA.
Expression levels of TLR1~TLR9 mRNA were then determined by real-time quantitative PCR. PBMCs were then either unstimulated
(=) or stimulated with agonists for TLRs and assessed for IL-1B3,1L-6,1L-12P40 by real-time PCR. Results;:TLR1~TLR9 were all
expressed in PBMC of the three groups and the expression levels of TLR2, TLR6 mRNA in patients with ovarian cancer were higher
than the healthy controls (TLR2:F = 3.27,P < 0.05;TLR6:F = 2.21,P < 0.05). Ovarian cancer patients aslo showed increased TLR2
levels compared to benign diseases group (F = 3.24,P < 0.05).The expression of TLRs has no difference between benign diseases
group and the healthy controls. After stimulated with HKLM for 24 h,ovarian cancer group demonstrated a significant up-regulation in
expression of IL-13,1L-6,1L12-P40. The expressions of 1L-1B,1L-6,1L12-P40 at the mRNA level were significantly higher in ovarian
cancer group compared to healthy controls (F =2.24,P < 0.05;F = 2.94,P < 0.05;F = 2.35,P < 0.05) and benign diseases group (F =
2.02,P < 0.05;F = 2.50,P < 0.05;F = 2.85,P < 0.05). Furthermore,the level of IL-1B,IL-6,1L12-P40 mRNA had no difference
between benign diseases group and healthy controls. Conclusion:TLR2 and TLR6 were highly expressed in ovarian cancer patients,

inflammatory reaction mediated by IL-1$,1L-6,IL-12P40 may be related to the growth and development of ovarian cancer.
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12 7%
1.2.1 ARAWREFL I

FH EDTA-K, HisEE HA5 RAEFIKIN 4 ml, RH
I EEL A 53 B Y (R ) 925 PBMC.,
1.2.2 RNA #23 & RT-PCR

K H miRNeasy Mini Kit (Qiagen /A ], 75 [ ) 2
B¢ PBMC f4 RNA, HJ PrimeScript RT reagent Kit
(TaKaRa 23w, H A) i 5% 5 5 1 cDNA, L SYBR
Premix Ex Taq™ I A2¢GY4RE, B-actin & A NS
W, HEAT TLRs JE P S H % 6 a2 1 PCR A (ABI
7500 £1) PCR 51#175 WLEE 1;PCR SN A Z  #EAR
¢DNA 2 ul,SYBR 1110 pl, F RS54 1.0 pl, =%
BTK 6 wl; P IERE AN B PE 95°C 30 s 1 AME
¥R ,95°C 5 s,45 PMEH,64°C 1B 34 s, PCR #5341 Ct
{8, 181 A3 Ca/Ch=22-20 ( A Ct=Cyypu—Clgein) 11
A IR > 2 FEE PRI BRE
1.2.3 TLRs #3h #) #lig PBMC

4520 PBMC 52 T 1% 10% A AB IfiLi RP-
MI1640 1, DL 1 x 10° /FLE 55 T 96 LAk , 100
pl/AL, A TLR2 3850013350 HKLM, 299k B2
10° ~/ml, [RIBF5ES7. TG TLRs 38 5h 750 53 20 Sk %) iR
A, FFHBE 3 EAL,37°C 5%C0, §i 55 24 h, gk
YRR, 1 500 v/min B0 7 min, 37 13, R4
Jitg, $EH RNA | B —-70°CI-AT .
1.2.4 8% 22 F PCR(real-time PCR) A& £ J
2m i B -F 7K -F

JH SYBRGreen i#ifl & (Qiagen AW, TE[E) M
ABI7500 %632 7 PCR X, Kl PBMC H i RAESH
Ji R TL-1B . IL-6 J% 1L-12 P40 i mRNA /K ¥
PCR 5751 W55 2,B-actin FEH Ky 93 1 ;PCR
RVARZR X SRR F 122 F
13 %itss

SRR FH SPSS16.0 AT 20T IE A /M %K
P IIER + PnifE2E (X = 5) 3R AR FL SR H LA
RIT 5T, M LLECR H LSD K , P<0.05 2
SAGFEE X,

2 5 R

2.1 JPEB, AR MERMA, EENSREA
PBMC P TLRs mRNA % ik K- bz
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Table 1 PCR primers used for the detection of human TLRs
FE 44 SI¥F30 (5 —3") 51914 B (bp) PR /N (bp)
TLR1 % GGAGGCAATGCTGCTGTT 20 120
T GCCCAATATGCCTTTGTT ATCCTG 24
TLR2 ¥ TGTTGCAAGCAGGATCCAAAG 21 157
T CACAAAGTATGTGGCATTGTCCAG 24
TLR3 ¥ GGACTTTGAGGCGGGTGTT 19 141
R TGTTGAACTGCATGATGTACCTTGA 25
TLR4 ¥ AGGATGATGCCAGCATGATGTC 22 198
T TCAGGTCCAGGTTCTTGGTTGAG 23
TLR5 ¥ AAGATGTCGGAGCCTCAGATG 21 181
T GGGTCCCTGGTTGTTTAAAGACTTC 25
TLR6 ¥ CAGAGTGAGTGGTGCCATTACGA 23 138
T AGCCTTCAGCTTGTGGTACTTGTTG 25
TLR7 ¥ TCTTCAACCAGACCTCTACATTCCA 25 172
T GGAACATCCAGAGTGACATCACAG 24
TLRS k3% GCGCTGCTGCAAGTTACGGA 20 203
T TCGACGATTGCTGCACTCTG 20
TLRY ¥ GGGACCTCGAGTGTGAAGCA 20 258
T CTGGAGCTCACAGGGTAGGAA 21
B-actin ¥ TGGCACCCAGCACAATGAA 19 186
T CTAAGTCATAGTCCGCCTAGAAGCA 25
R2 BEIRIEETF IL-18.IL-6 X IL-12P40 mRNA #:ill i 5| #1551
Table 2 PCR primers used for the detection of IL-13, IL-6 and IL-12P40
FEPH AR SIYIFH(5'—3") YK (bp) 7K/ (bp)
IL-1B ¥ CACGATGCACCT GTACGATCA 21 120
T GTTGCTCCATATCCTGTCCCT 21
IL-6 ¥ AACCTGAACCTTCCAAAGATGG 22 865
T TCTGGCTTGTTCCTCACTACT 21
IL-12P40 ¥ AAGGAAGATGGAATTTGGTCCACTCCACTC 30 2799
T GATGATGTCCCTGATGATGAAGAAGCTG 28
B-actin ¥ TGGCACCCAGCACAATGAA 19 186

Ui CTA AGTCATAGTCCGCCTAGAAGCA 25

P SIE 2] TLR1~TLR9 mRNA 3k 7KF4351 0
fa e %F BB ZH 19 1.63.3.27.0.93.0.77.0.66.2.21
0.25.0.36.0.79 {5, H:H TLR2 [ TLR6 3%k 2 hyfa
FREXTRRZH 2 A5 DL F; DML 4] TLR1~TLR9 mRNA
FRIKE 43 AR R R 41 Y 1.81.3.24
1.65.1.43.0.07.1.66.0.26.0.18 .0.65 £i5, H:f TLR2 1y
PR E IR RYEBR A 2 50 B 10RO
ZH TLR1~TLR9 mRNA Rk 7K F-43 7l Ay {5 ot FE 4
7 0.90.0.99.0.56.0.54 .9.66.1.34 0.96 .1.95 1.22
o XT3 41 TLR2 AHXT 2RI G HEA T 77 22 43 H AP
Fe , BP9 4H TLR2 mRNA BIAHR Rk 55w
F MR S g WA, 223 G2
(P < 0.05), 2Ot i & S ff 2 LA 15

41 TLR1~TLR9 mRNA 57K L% 3,
2.2 HKLM #|#0z 97 % k& 28 PBMC *F 1L-18.1L-6,
IL-12P40 mRNA %A Lif

%20 PBMC £ TLR2 3 3/i7] HKLM $ll# 5 | 51
B TL-1B . IL-6 JL-12P40 £ [ mRNA ik /K F
3R BRZH 2.24 2.94 2.35 1% ARF R
4 TL-18 . 1L-6 . IL-12P40 JE£[K mRNA ik KF-H
A FEXT BRZ 1.11,1.18.,0.82 4% ; U HL9 2 1L-1B8 IL-
6. 1L-12P40 FE [ mRNA iE7KF R idR A5
2111 2.02,2.50,2.85 15, BPELIEAL 3 FhET4AE K1
PR AFGT 3K o 0 5 v T X B S MR 4
ERAGITFEL(P<0.05,5£4), 5OCERY
2k S th 2 WLIE 4,



5 33 45505 3 1

201343 H 7 IR Toll FEAZIRALE P BLIE & A % Jee P FIRLAI 4 A5 565 - 311 -
A Delta Rn vs Cycle
4.500e+005 B TLRI
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< 2.000e+005 | TLR
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! — B B-actin
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Cycle Number
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Figure 1  Amplification plot and melting curve of TLRs

R3 NEEA PRBEEFANERITEZA PBMC F TLRs mRNA RikkFE

Table 3 The differential expression of TLRs mRNA in PBMC of ovarian cancer patients, benign diseases group and

healthy controls (ACt,X £5)
fEERRE X R (n=22) TR R B AL (n=22) BN H 2H (n=24)
TLR1 8.25 £ 2.20 8.40 + 1.91 7.54 £ 1.73
TLR2 10.31 + 2.51 10.32 £ 0.70 8.60 + 1.80
TLR3 10.22 + 1.29 11.05 = 1.54 10.32 + 1.80
TLR4 8.74 + 2.63 9.63 + 1.82 9.11 +£2.40
TLR5 12.46 + 1.45 9.19 £ 1.26 13.07 = 2.80
TLR6 9.04 = 1.08 8.62 + 1.10 7.89 £ 1.23
TLR7 10.05 + 2.07 10.10 = 1.30 12.05 +2.23
TLR8 8.88 +2.30 7.92 £ 0.88 10.36 + 1.98
TLR9 11.31 + 2.71 11.02 + 1.68 11.65 = 2.57

F4 UPEEA PREERRFEAREEEEE PBMC # IL-18 . IL-6,IL-12P40 mRNA Fik7kE
Table 4 The differential expression of IL-1$3, IL-6, IL-12P40 mRNA in PBMC of ovarian cancer patients, benign diseases

group and healthy controls (ACt,X £58)
IveH fat X IR ZH (n=8) 1R R AL (n=6) RS (n=9) FAE P{E
IL-1B -0.48 + 0.82 -0.63 £ 0.28 -1.65 £ 0.56 6.243 0.011
IL-6 2.18 £ 0.98 194+ 05 0.62 = 0.17 24.587 < 0.001
IL-12P40 15.38 + 2.69 15.66 + 3.62 14.15 + 3.44 3.716 0.045
3 Wi TET, T IR R R B B v RS B

SIRAES

gz

iE -5 IR A BIF 5T 52 S BAC 22 1) O

OB T 5 RS0 5 B0 S | A8 R SRR R S

FE5E5, TLRs AE4 NF-kB HOTETERCE I, Bk b2
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Figure 4 Amplification plot and melting curve of L-18, IL-6, IL-12P40

I 2R S AE -5 I A B2 BIFFEUESE TLR1 AT TLR6
SHiFI e TLR4 5%  TLR2 K& TLR4 5 5 ¥ |
TLRO 55 #iJw ) TLR2 5 JF i &5 i) & A &
AN ZEARBFSEH, A TLRs 519 5088 4 4 X
T-H A BEW) AR TLRs 75 90 808 & 1E & R AR
FHBLA

A5 R R, 441 PBMC 1 TLR1~TLR9
YA ik, SM@pExt iaa s, U0 SR 4] TLR2,
TLR6 mRNA kK-l 2 5 gt e iRl , Hrp
TLR2 o 3 & F RMEA . PFEUESE TLR6 755
TLR2 JE 5+ AR5 2 5 UM A OCELAR ) Ry it
— R R EFIAN TLRs 7690 BL9 K A & v 1
FHBLE, I TLR2 3#8h7] HKLM S35 o 55 0 5
S AR R PR 2 K fg X FRZH i) PBMC, 4551
S PREP SL2H PBMC 25 HKLM #ili#% 24h f5 ,IL-1B .
IL-6 IL-12P40 £ [H mRNA 235/KF & T
X BAZH R AR PR AL, i iRl R e 4 S i
RN R AT (8] 3R 7K PTG b 2 M 2s

TL-1B e i 326 522 200 JUr - 119 22 3550 1 G AR
YRR T, B A TR RE B 3 1 g (R A A
FAM FEAS M RE B g b i R 2] TL-18 11
T A1 RRAIE R I T B RN e e R

Oy T IRIR IR TR A A A 1 B e i

IL-1B 3 AT 40 e fe 200 22 g 6, 41l
P s els . R L IL-18 S5 004 Y
KB A HEDN BT iR 55 A 5 R Y i i 2 A
[H I B L9 8 PBMC h FIE B TLRs Ff 51
IL-1B M= RIA VT RES 5 I 0L 2 O S 9 I T oA 58
PTG, F BRI E IS T — 4R &

1L-6 SAA7C it 2 4 i sl 22 A 3 1l 240 e 0
RS AE 20 M A, YALIARAE T RAE L A B
SR L SR RAS I, A3 W K- T e o TE 8B
| R M AT RS A 16, 7E b Rk O S 0 &
R AR — R G R PR R T
Z 5 b RO SR R A RIE L, B S PP
S IR IE B e BT 5 e 240 e A9 e B OC R % DT
T A R, S I AR AR TR ST R
7N = K TL-6 R LA TL-2 A9 5300 T ik T 4
MR HEFE 5064 | FE bR P A0 AR A O T SR A
JiE fagss 2 FEAHE S B SR R S PBMC 7R
HKLM $IUS 1L-6 i=K-F-3R35 , 3 7] fE -5 B9 5358
SRR TN LA K e Bz il A G

IL-12 F 2 ot S 40 4 , Hoor 4544
A0 5 N2 . TL-12P35 IL-12P40, BF98 & 3>,
1L-12P40 H]REAR NK U A6 AfFgE 51
SIE £ 2 A O PR S B R e 4 S PR TL-
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