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[ E] HH#HI: WL TLR1(Toll-like receptors 1) . TLR2 Fll TLR6 7 57 HLi5% H 3 4N & 1L #A-M% 41 ifd (peripheral blood mononuclear
cells, PBMC) IEAEH B 2235 7K F , W94 TLR1 TLR2 1 TLR6 75 U0 S5 & A2 & B rF BOVE IO . 7335 ek 13 451 500
13 Bl PR B R K 13 B[R B AR A L P EDTA HisEs A 4, % F v 204 AL 43 S AG T 3 2H BAA 4 it
CDAT W20 .CD8* T kIS4 B Wk 40 TLR1 . TLR2 H1 TLR6 347K F; TLR1 . TLR2 F1 TLR6 #H )% B {4 (Pam3CSK4
HKLM FSL-1)43 53134 3 240 PBMC , % real-time PCR ¥ PBMC HRTJ8AE 4l A1~ IL-18 \IL-6 . IL-8 .TNF-o mRNA 7K, %
R .3 TR TLR1 . TLR2 A1 TLR6 ¥4 3Rk, H 2335 F HAZ AN ; Y SR 41 A 40 TLR1, TLR2 [ TLR6 ARk
SN 69.13% .59.43% .52.99% , B T RAESAE A (34.34% . 25.32% 15.21% ) FMa HEXT HE 26 (36.31% .26.63% . 16.43%) , 22 5+
AAGIHEE L (P < 0.05) ; RAELPTLH 5 (@5 xr FRZH ) 0 i 51 22 57 5 3 2R ) CD4* T bk L4 .CD8* T Wk L 4A i e B ik L 4
it TLR1 TLR2 \TLR6 A5 370 i 3¢ 22 553 2048 TLR2 MYELIR HKLM #1324 h )5, URHUEA IL-18 mRNA FRiEKT &
F T B g BEXT B ZE (F = 2.05,P < 0.05;F = 2.19,P < 0.05) , BB 415 il e Xt R T (5 35 22 5, O S 2 1L-6
mRNA F57KF B3 m T B AASR A R IBZH (F = 1.40,P < 0.05;F = 1.99, P < 0.05), B PRS2 S RENT 240 JC B3 2
53 4] 1L-8 &% TNF-a mRNA £k K0 B E 225, 3 44 TLR6 Boik FSL-1 H#L 24 h J5, UPSLE4H 11-6 mRNA F5h7KF
BT RIS AR R TR (F = 1.30,P < 0.05;F = 1.69,P < 0.05) , B M 20 5 (et et PR 1] 0 3B 1 25 5 5 3 401
IL-1B,IL-8 &% TNF-a mRNA £k KV EHEZES  TLRI EL{K Pam3CSK4 ## 24 h J5,3 41/A] IL-1B,1L-6 IL-8 2 TNF-
mRNA TR TR EER . Gt I iU B H AR P = 23409 TLR1, TLR2 \TLR6 /MR 2 4E 4R 9 L8, AR P 5L
P JRE SIS O TE AN A R b R A AR A
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Expression and function of TLR1,TLR2 and TLR6 in PBMC from patients with ovarian

cancer
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[Abstract] Obijective:To explore the pathogenesis of ovarian cancer by investigating the expression of Toll-like receptor 1 (TLR1),
TLR2 and TLR6 in patients with ovarian cancer. Methods: We collected peripheral blood mononuclear cells (PBMC) from 13 ovarian
cancer patients,13 benign diseases controls,and 13 healthy normal controls. The expression levels of TLR1,TLR2 and TLR6 were
measured by flow cytometry in monocytes, CD4'T lymphocytes,CD8*T lymphocytes and B lymphocytes. Quantitative real-time PCR was
used to measure I1L-13,1L-6,1L-8,and TNF-a in the collected from cells treated with TLR1,TLR2 or TLR6 ligands. Results: TLR1,TLR2
and TLR6 were all expressed in PBMC and they were elevated in monocytes from all three groups. The expression of TLR1,TLR2 and
TLR6 from monocytes were higher (P < 0.05) in ovarian cancer patients (69.13%,59.43%,52.99% ,respectively) as compared with be-
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nign disease controls (34.34%,25.32%,15.21% ,respectively) and healthy normal controls(36.31%,26.63%,16.43% ,respectively) ,there
was no difference between benign disease controls and the healthy normal controls. While between CD4*T cells,CD8'T cells, as well as a-
mong B cells, no significant difference was found. In concordance with the above results, there was an observable increased expression of
inflammatory cytokine interleukin interleukin-13(1L-18) upon stimulated by HKLM (TLR2 ligand) in ovarian cancer patients compared
to benign disease controls and healthy normal controls(F = 2.05,P < 0.05;F = 2.19,P < 0.05) ,while no significant difference was noticed
between benign disease controls and healthy normal controls;I1.-6 was also up-regulated in ovarian cancer patients (F = 1.40,P < 0.05;F
= 1.99,P < 0.05) when compared with benign disease controls and healthy normal controls,while no significant difference was obvioused
between benign disease controls and healthy normal controls; Furthermore,there were differences in IL-8, TNF-a among three groups. Con-
ditioned medium with FSL-1(TLR6 ligand) induced higher amounts of 1L-6 expression in ovarian cancer patients than benign disease con-
trols and healthy normal controls (F = 1.30,P < 0.05;F = 1.69,P < 0.05) ,while no difference was found between benign disease controls and
healthy normal controls. In particular,all three groups did not show significant up-regulation of IL-13,1L-8 or TNF-a production in response
to FSL-1 stimulation. Moreover,stimulated with Pam3CSK4 (TLR1/2 ligand),IL-1B,IL-6,IL-8 or TNF-at didn’t show significant up-regula-

tion among all three groups. Conclusion: TLR1,TLR2 and TLR6 were highly expressed in monocytes from ovarian cancer patients,and in-

flammatory reaction mediated by IL-13,1L-6 may play an important role in driving ovarian tumor progression.

[Keywords] ovarian cancer;Toll like receptor; PBMC ; pro-inflammatory cytokines

O SR T AR R A2 W PR M | R R
L, 70%~80% 11 U1 5§95 S8 5 A BT e, HOoR
a5 2 Kk, How SE 3 Fa R g 2 i 1 il
O LI 0 A R AL — 2 B VoG, A
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Toll ¥£3Z4& (Toll-like receptors, TLRs) J&¥T4F
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A 10 B, /NG 13 R AR g B R AT S 5 1
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(pathogen-associated molecular patterns, PAMPs) 4l
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oL, i3 TLRs MBC M RS2 56 70 M 17w 2RI 1Y
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T 2011 4F 4 7 ~2012 4F 4 H AR SUERLR 25—
B R = B 10 P 4 B 3 B, JF 2 B2 T iE S | 1+
AR IR (55 + 14) % (53 + 13) % faFExt 4]
Sy [ S g o B R R 2 5 — B i 5 e A B ) 4 B
VR LAE Lk 13 1, 4R (51 = 14) % . o3
BISRAE 3 HBFFIN bk, EDTA-K, &t

VML 2R M 9¢ Y Hi AR anti-human CD4  anti-hu-
man CD8 . anti-human CD14  anti-human CD19 (BD
/N A), JEHE), anti-human CD281 (TLR1)PE . anti-
human CD282 (TLR2)FITC (eBioscience 2y H], FE[EH),
PE anti-human CD286(TLR6, Biolegend 23 F] , & [H ) ;
AL (FACS flow cytometer, BD 23 H] , 3E[H) ; i
PRI T3 1 Wi e A A R A
1.2 F&*
1.2.1 ARAWREF L

FHEDTA-K, FUBEHE H A RAEFIKIN 4 ml; (RS
R FEE A EDTA Bl 42 100 pl,
122 Adhzmiek @ TLRs L ARIFIT

XF 3 HAEA Y 42 IS H LA B e & AT G
{4, . FITC/PE #3ic CD4/TLR1.CD8/TLR1,CD19/
TLR1,CD4/TLR6 ,CD8/TLR6 .CD19/TLR6; 2APC/
PE #Ri CD14/TLR1 .CD14/TLR6; ®PE/FITC Fit
CD4/TLR2 ,CD8/TLR2 ,CD19/TLR2; @ APC/ FITC
Pric CD14/TLR2; % FAEAN AL ZOLR bR
WCH B e REDIR . REFh B e FEPUIA 5wl % il okt
HeIFEE 20 min, MAFILZE 900 wl FiE 12 min,
1 500 r/min &.0> 5 min, 7+ B3F . A 2 ml PBS &
7%, 20 1200 v /min B0 5 min, YEF 2 K, SITA
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100 wl PBS H & ,FACS CELLQUEST #k 4 #47 ¥
W53
1.2.3 FACS 2 #7 3 42% 4% .CD4* T.CD8* T.B #m
fe A+ TLR1.TLR2 . TLR6 & ik

FHRT 1 B A (FSC) Bl 1 5T £ (SSC)
Wh AR RS, 43 BILL CD14BAAZ 40 il . CD4*T R
4L .CD8*T kL 401 .CD19* B kL4 M 1T, 43
¥t TLR1 TLR2 . TLR6 ik,
1.2.4 TLRs Btk fl i

SR R L A 3 B (R ) o0, 4 A
FETH 10%A AB [filiE RPMI-1640 1, LI 1x10°
A /FLEEFR T 96 Lk, 100 wl/FL, N A TLR1 . TLR2
H1 TLR6 B {4 ) 38 77 Pam3CSK4 HKLM FSL-1, %
HeFE 4330 1 wg/ml 1x10° cells/ml 1 wg/ml; &
A% 3 B AL,37°C 5%C0, Bi5F 24 h, W4
B, 1 500 r/min B0 7 min, 7 IE, WEEANAE,
PEEL RNA , 4022 5 2L 5050 5 B - T0°CIRAE
1.2.5 RNA #H % RT-PCR

K H miRNeasy Mini Kit(Qiagen /A H], 32 [ )2
B RNA, H PrimeScript™ reagent Kit (TaKaRa 72y
H), B A ) % 5 5% 4 8 ¢DNA, L) SYBR Premix Ex
Taq™ 1 AZCYHL, B-actin FEK NS IR | AT
B2 R 40 A A - TL-1B . IL-6  TL-8 \TNF-o BEPA 52 i)
FOLE & PCR K1 (ABI 7500 %), PCR 514¥1)%%1
L 1;PCR UMK FR ;. #EH cDNA 2 wl,SYBR I
10 pl, E R4 1.0 pl, 28 T7K 6 wl; ¥4
PR . HiAEME 95°C 30 s 1 MEFR;95C 5 5,45
AMEIR,64°C HEff 34 s,
13 %itsFE

B FE M TLR1 . TLR2 [ TLR6 ik %5 51 LLH
PEAILAY E o LE RO . SEER 88 R SPSS16.0 i
7000, IEASDBEE IR « fpE2E (x 2 5) %

N, A ) AR B R 22 5 22 0 M, P SR
LSD K%, P < 0.05 NZEFA G245 L,

2 &5 B

2.1 PR At RO IR R 20 B Ak B T PR LA A
49 e, £ TLR1 . TLR2 & TLR6 # & & 5 5L

FACS /AT BN SL 20 | 10 R M i 4 S ft B
XF R4 LR CD4* T.CD8* T.B 4 il 37 ¥ rf
TLR1 ,TLR2 J2 TLR6 AYZRIAAE L , A4 i HOs A
UK SN M AR 53R 3 1, BRI ZAAZR 40 Ik
ELANAR AN SAAZ AN, 455 Bn (3R 2~4) , URELEAL 1H
BFRAPEBSRL AR Bl ¥ TLR1 TLR2 &
TLR6 ik, H 2GR T HAZ AN A FHEL R 3R 7 25
AT RN LA AR A T ae T T AT R R, 3
BAIALh TLR1 TLR2 & TLR6 B335 34 CD4* T,
CD8* T.B 4l TLR1.TLR2 & TLR6 {3k KL
WENEE E R BAGIHEE (P < 005),
22 SRR, AR MRRA, R RA P
TLR1.TLR2 % TLR6 %k % b4z

gt (B 1), SRELEY] TLR1,TLR2,
TLR6 B> 5N 69.13% 59.43% .52.99% , 1
BFR T ZH TLR1  TLR2 [ TLR6 1433524 5K
34.34% .25.32% . 15.21% , fEEFE X} B8 2H TLR1 , TLR2 .
TLR6 HYZI5R3 M 36.31% .26.63% . 16.43% , %
PO E T 0T A L g, B B 4] TLRI,
TLR2 [ TLR6 ik 32 i 2 5 T IR} R M i 41 A
FEXTHRA , Z R B A g 2EE X (P < 0.05), dF}
R0 4 5 R R ) Tl B PR 22 57

CD4* T W40 .CD8* T Ik E 20 Mo F1 B 41 ity
o, BPSREEZE  RE R MR e 2 R fdt G RE 2 (]
TLR1,TLR2 TLR6 W ZRRFHI T B EEER
2.3 HKLM.FSL-1 # %97 £ 5% & & F IL-1B8.11-6

xR 1 BIREMEEF IL-18.1L-6 . IL-8 2 TNF-a mRNA #ill 3| 41551
Table 1 PCR primers used for the detection of IL-13, IL-6, IL-8 and TNF-«

BN FIFH(5—3) 51 (bp) FEYIR/ N (bp)

IL-1B i CACGATGCACCT GTACGATCA 21 120
TiE GTTGCTCCATATCCTGTCCCT 21

IL-6 =3 AACCTGAACCTTCCAAAGATGG 22 865
T TCTGGCTTGTTCCTCACTACT 21

1L-8 =3 GCCTTCCTGATTTCTGCAGCT 21 868
T TGCACTGACATCTAAGTTCTTTAGCAC 27

TNF-a i ATGAGCACTGAAAGCATGATCC 22 822
T GAGGGCTGATTAGAGAGAGGTC 22

B- actin i TGGCACCCAGCACAATGAA 19 186
T CTA AGTCATAGTCCGCCTAGAAGCA 25




534 5 12 148
2014 4 12 H (7

U164 . TLR1,TLR2 1 TLR6 7£ U #1335 PBMC 40V 7 A9 338 ATl BEAI R

1641

x2 NEBEAESHMETE$ TLR1, TLR2, TLR6 HI%
Table 2 Expression profile of TLR1, TLR2, TLR6 in
from ovarian cancer petients (%,% +5)
G| TLR1 TLR2 TLR6
HR A 69.13 £ 574 59.43 +4.83 5299 +2.75
CD4'T R4/ 1.00 £ 0.09* 0.85 = 0.11* 0.82 + 0.07*
CDS'T #KEE4HM  0.60 + 0.04* 0.33 £0.05° 0.55 = 0.08*
B kL 4H T 0.64 = 0.06* 0.06 £ 0.04* 0.45 = 0.04*
Lz b, P < 0.05,

x®3 PRRMEREESHMEITES TLR1, TL R2,TLR6

Table 3 Expression profile of TLR1, TL R2, TLR6 in
from benign disease controls (%,% +5)
x| TLR1 TLR2 TLR6
AN 3434 +4.09 2532 +591 1521 +231
CD4'T KEL4A 093 £ 0.14* 091 +0.99* 0.79 + 0.05*
CDS'T KT 0.61 £ 0.04* 034 =0.05* 0.62 = 0.04*
B kL 4H D 0.63 = 0.06* 0.05 +0.03* 042 +0.07"

A, P < 0.05,
F4 EEXNBEESHAMIEES TLR1, TLR2, TLR6 K FRi%

E

Table 4 Expression profile of TLR1, TLR2, TLR6 in

from normal healthy controls (%,%X +5)

Ayl TLR1 TLR2 TLR6
Rk 72 )il 36.31 + 8.66 26.63 +6.40 16.43 +2.59
CDAKMLZAMT 090 £0.11* 0.82 +0.10* 0.77 + 0.04*
CD8'T #E40ME  0.61 £ 0.03* 0.31 +0.06° 0.57 + 0.08*
B kL 4N i 0.67 + 0.04* 0.06 + 0.03* 0.41 +0.07*
Az, P < 0.05,

mRNA &4 K-F LA

Ryt — R O BLE R E e 2R IA ) TLRI
TLR2 . TLR6 WyZfig, 43 TLR1 ,TLR2 TLR6 1Y
ficf& Pam3CSK4 \HKLM  FSL-1 Bl OP 89840 | 10#}
RAEPG A Sl et B4, I 2EE & PCR #;
ARKEI 3 2H7E TLRs FLARHIS 1L-18 . 1L-6 . 11-8
TNF-a () mRNA 23k 7KF, P84 WA 2, Je g
M UL 3,

I FH BRI 28 05 2240 Fr A LSD R D HE B AT 42
e, 4R ER (K 4), £4% TLR2 Fik
HKLM $3% 24 h J5, BPSm4id IL-18 mRNA 3R
KKV 3 T R AR BEOR ALFgE EXT IR (F =
2.05,P < 0.05;F =2.19,P < 0.05), RMEKHS
fERE R T 35 25 55 DSR4 1L-6 mRNA %
SACE IR T R AR R X HEAL (F = 1.40, P
< 0.05;F = 1.99,P < 0.05), B M55 41 5 fd e o}
PEZH TG i 3 25 5 1L-8 \TNF-ae mRNA 3R ik 7K P78

3 HIMAFEAEL R 25 57

TLR6 BCiA FSL-1 414 24 h J5 , B9 Sy 4 11-
6 mRNA 3k 7K 5 2578 T R 1 92 s 2 R it B XoF
W4 (F = 1.30,P < 0.05;F = 1.69,P < 0.05), B
PR 4 5 it B Xof RR 2 ] TG b 2k 25 575 3 4 IL-
1B .1L-6 . 1L.-8 mRNA F£ik/KF-To B H P2

TLR1 FC 4K Pam3CSK4 #3424 h J5 ,3 41 1L-
18 . IL-6 IL-8 \TNF-a mRNA 3 ik 7K - ¢ b & 1

R I S

TLRs TEARN M) 1z, AMUERIBET AR LR
FN R AR G fiz b e WA PRA:FE B b e 4 i Kie
FIRTAF e A0, A5 PAX NN . B
DCs F1K. 40 g . TLR1,TLR2 . TLR4 TLR5.TLR6,
TLR10 ik F 4 it % i1 , TLR3 .TLR7 ,TLR8 \TLR9
W EZRBTHMAN ¥, B9k AZE TLR
TLR2 TLR6 mRNA = ZE3 A T Hulz 40 | SA4% 4i i
R UE Y A A SR AL (1D C ) FORE A 2 T o7
AR TLRs 434 5 M DR A DG A9 9 JE A+ DG
S FEER (PAMPs), TLR2 % 5 TLR1 1 TLR6 4%,
SR RS 5 Z R,

AR AT IO ST 45 R R W0 P B
B} R 4 K At X R 2 TLR1~TLR9 mRNA
Yif ik, SHEEEXT A A, U L4 TLR2
TLR6 mRNA Fih7KF- o 2 TR g ], Hrp
TLR2 2 5 TR R MPs A, 4T 0 1
fiff B 559 AR A TP R 3R 1 TLRs 7845 4 i S B v
B ZRIBE O, AR H FACS BEAXT N 5195 &
IR R R B A Mg R LA AR
Jitg .CD4*T .CD8'T B ik L4 fifg  TLR1 ,TLR2 \TLR6
R IN I A TR, 25 3 7 B S R 1R
B MR R8I L A R X R SE H TLR1,TLR2
1 TLR6 3= 2335 T Mk 40, U1 59 21 PR 4 g
B TLR1,TLR2 TLR6 315 i 3 /T 0 Rt R
I A RN R R, T LR P o 2 5 X
AR EER,

AH I ELIE S A& i BEAZ: 200 B He U 1) g 24
J it v D S A P AR PR () Jmy v B S
JAWMIN R S 5 R 0 ) Bz — 4 K
AR5 O SRR A1 B A% A0 B b 5 R 8 1 TLR1
TLR2 TLR6 FIfig 2 5 O 549 I Jed T R B8 v () 4
FR, ot B S Y kA R SRR TR

VAR | JRAE 5 88 B BIF 7 52 3 AOR R 2 1) 5
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Figure 1
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Representative flow cytometry dot plots of monocytes from ovarian cancer patients, benign disease controls and healthy

normal controls
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Figure 2 Amplification plot of IL-1B,1L-6,IL-8, TNF-a by real-time PCR
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Figure 3 Melting curve of IL-13,1L-6,IL-8, TNF-a by real-
time PCR
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Jieea Vi 5 W 240 if 3B ok TLR2 .\ TLR6 /™ SF: 145 5
B AL 5 T SORE 240 L 5 TL-6 ' TNF-au 539, 7F
JirIe 0 2 3% vh R HE E B

HKLM FSL-1 43 3R 75 00 m 2l oRk R pEge
S 21 K At R G REZEL 1), 45 5 & I 0N 59 2 28 HKLM
Hl% 24 h J5 ,IL-18 . IL-6 mRNA kK FREET
RAPESOR L MRS IR ; 28 TLRO BCRHIIY 24 h
J& ,1L-6 mRNA FIA7KP-IR i 2 5 T R PR 24 A
fat X BRA4H 5 1 TLR1 FCAAH 24 h 5, 1L-18 | 1L-
6 .IL-8 TNF-a mRNA & ik 7K - ¥ & H #1 &h 38 o
A8 XA AESE TLR1 K5 TLR2 B 5F — Bk, A E
ARG E A BT S8, AF5E IIL-18 25
GRS AIMI R 2 B B HEDR R AT YRS AT 1L-6 5
- B P B L9 e R AP T B BT SR e 4 L 1)
KRS MR S A AR DDA OG0 [ L B B 9
B R R IR R TLRs FIr i S 19 1L-18 \1L-6 ik
K L JE AT B8 S 55 1 B LR R TR B B TR
T Jirges G yZe il
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LR L HE , + P < 0.05; S5 IR RYESORALLEL, P < 0.05(n=13),
Kl 4 ZtE R PCR G TLR1,TLR2  TLR6 FLHAMIRA LM 1L-18 116 \IL-8 \TNF-a mRNA K iA/KF-
Figure 4 The fold induction of IL-1f,IL-6,IL-8 ,TNF-a from upon differential stimulation by ligands of TLR1,TLR2 and TLR6 in
ovrian cancer patients compared to benign disease controls and healthy normal controls
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