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[ Abstract ] Background and objective It has been proven that toll-like receptor S (TLRS) plaied an important role
in the development of tumor. In our previous study, we found that the expression of TLRS was remarkably higher in non-small
cell lung cancer (NSCLC) tissues than that in normal tissues, but the activation of TLRS signaling pathway in NSCLC was still
unknown. The aim of this study is to investigate the expression of TLRS in different types of NSCLC cell lines, and analyze the
activity of the signaling pathway after stimulated by its specific exogenous ligand flagellin. Methods The TLRS protein was
detected by immunofluorescence and Western blot in three kinds of NSCLC cell lines, and the TLRS mRNA was detected by
RT-PCR. Select the cell line of TLRS highest expression as the research object, and select the suitable concentration of flagel-
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lin. NF-«B luciferase activity was detected to validate the TLRS activation pathway through inhibitory signaling pathways by 0
pg/mL, 0.01 pg/mL, 0.1 pg/mL, 1 pg/mL, 10 pg/mL TLRS antibody. The chosen cell line was transfected by TLRS shRNA
plasmid, and p-IKBa, IKBa, p-ERK1/2, ERK1/2 and p-JNK of untrasfected and transfected cells were detected in the activ-
ity of TLRS signaling pathway by Western blot at 0 min, 10 min, 30 min and 60 min, respectively. Results The expression of
TLRS was the highest in the lung adenocarcinoma cell line SPC-A-1 by immunofluorescence, mainly expressed on the cell
membrane. NF-xB luciferase activity of SPC-A-1 cells was the highest, and the activity was increased in a dose-dependent man-
ner. 0.1 pg/mL flagellin could significantly increase the NF-«B luciferase activity (P<0.05), while its activity could be inhibited
by the TLRS antibody in a negative correlation. Treated by 0.1 pug/mL flagellin, compared with that of 0 min group, the levels of
p-IKBa, p-ERK1/2, p-JNK of SPC-A-1 cells increased significantly after 10 min, reached the peak at 30 min, and declined at 60
min (P<0.05). Compared with that of 10 min and 60 min group, the levels of p-IKBa, p-ERK1/2, p-JNK significantly increased
at 30 min (P<0.05). While the levels of IKBa, ERK1/2 at 0 min, 10 min, 30 min and 60 min had no significant changes (P>0.05).
SPC-A-1 cells transfected TLRS-shRNA were also stimulated by flagellin (0.1 pg/mL). At 0 min, 10 min, 30 min and 60 min,
p-IKBa and p-JNK proteins could not be detected, and the levels of IKBa and ERK1/2 had no significant changes (P>0.05),
but the levels of p-ERK1/2 significantly increased as time went on (P<0.05). Conclusion Exogenous ligand flagellin can ac-
tivate TLRS protein in NSCLC cell lines and initiate downstream signaling pathways. It may be relative to the development of

NSCLC.
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H.) ; Goat Anti Mouse IgG/HRP, Goat Anti Mouse IgG+A+M
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TR (BactinfEhNZ ) o
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30min, 60 minXJEH] AL (P>0.05) (R4, K3) .
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Fefeas hIF, TESSIE I BBE T AT WA ORI AL TLRS-
shRNAZ W6 YL SPC-A- 14 MR 22, BE Y05 . TLRS-
ShRNAKLYLSPC-A- 1411148 hJ5, 5725 FIxHE4] ( TLRS &
AR 2605 20.38240.017 ) A EL, TLRS-shRNAZ i
TLRS# ik (TLRS 3 IR ik 45 40.118£0.008 ) B 32
I (1&4) .

2.5 FlagellinX} TLRS-shRNA SPC-A-14f{J}fd TLRS {5538 [ 119
M TLRS-shRNAEHLSPC-A- 1411148 hJs , il AFlagellin
(0.1 pg/mL) , FWestern blotj#:43 7| #£0 min, 10 min,
30 min, 60 minfG {5 Sl HAHSCE HAYRE . ZRE
N, TEPUASAN TR A IS ], IKBa, ERK1/28 F1H7K
VI @AMk (P>0.05) , p-ERK1/23K 1KV Bt 2 i il
JER B @I E (P<0.0S) , [fip-IKBa, p-JNKZE 134K
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Tab 1 Primer

Primer Sequence(5’->3) Products (bp) Annealing temperature (°C)

TLR5 Upstream CCTTAGAGATGGCTGGTGCC 89 60
Downstream CCACCACCATGATGAGAGCA

TLR5: toll-like receptor 5.
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mMRNABIHEXRIZE, 5SK-MES-148RI#kHHLL, *P<0.05; C. D : Western bloti&ll ZFINSCLCARB#R R TLRSE HRIRIA REBAFRILE, 5SK-MES-14858

BR#ELE, *P<0.05,

Fig 1 Expression of TLR5 in three different NSCLC cell lines. A: TLR5 expression in three kinds of NSCLC cell lines by immunofluorescence, which
is mainly expressed in the cell membrane; B: The relative expression of TLR5 mRNA in three kinds of NSCLC cell lines; compared with that of SK-
MES-1 cell lines, *P<0.05; C, D: the expression of TLR5 protein in three kinds of NSCLC cell lines and their relative expressions detected by Western
blot; compared with that of SK-MES-1 cell lines, *P<0.05. NSCLC: non-small cell lung cancer.

% 2 Flagellinfigi /5, NSCLCZRAAINF- k BEE Yt R B HE T iE M

Tab 2 The relative activity of NF-« B luciferase of NSCLC cells after stimulated by flagellin

Flagellin (pg/mL)

0 0.01 0.1 1 5 10
SPC-A-1 1 2.00%£0.09 3.20£0.15 8.00+0.45 18.00+0.92 22.00%1.22
A549 1 1.60%0.08 2.20%0.12 3.60£0.19 6.70£0.34 7.30%0.18
SK-MES-1 1 1.30£0.07 1.10+0.06 1.50£0.08 2.50%+0.08 2.40%0.11
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Fig 2 The relative activity of NF- kappa B luciferase of the cells when stimulated by flagellin. A: the relative activity of NF-« B luciferase of three
kinds of NSCLC cell lines; B: After added with TLR5 antibody, the relative activity of NF-k B luciferase of SPC-A-1 cells.
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Fig 3 The phosphorylation of TLT5 signaling pathway molecules after
stimulated by flagellin. *: compared with that of 0 min group, P<0.05; A:
compared with the other groups, P<0.05.

% 3 MATLR547iR, Flagellin®lisiSPC-A-140A0, EAIANINF- K BIE S REGIERT i 1%
Tab 3 The relative activity of NF-k B luciferase of SPC-A-1 cells stimulated by flagellin when added with TLR5 antibody

Flagellin (pg/mL)

0 0.01 0.1 1 5 10
Anti-TLR5 1 5.00£0.24 4.80%+0.21 3.40£0.15 2.30%0.11 1.70£0.09
IgA control 1 4.70%0.22 4.30£0.19 4.50£0.21 5.00%+0.26 5.20%0.25

TLR5: toll-like receptor 5.
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FIAE Nt 6 987 240 i ik SK-MES- 1 R AG I B TLRS R 3k
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A B Blank Negative TLR5-shRNA

TLR5

B-actin
£ 04
[
s
B 4 TLRS ShRNASSHSPC-A-VEIRTLRS A, Ala: SESRAER o 03
4, 200X ; b: FHEFHEERA, 3k, 400X ; ¢ TLR5-shRNAFE A, E
200X ; d:TLR5-shRNA%:4E, 33k, 400X ; B: Western bloti&ll, °
]
Fig 4 SPC-A-1 cells transfected with TLR5-shRNA and the expression 2 0.2
[V}
of TLR5 genes. A: a: SPC-A-1 cells transfected with vector, 200X; ;i-
b: SPC-A-1 cells transfected with vector under the fluorescence ; 0.1
microscope, 400X; c: SPC-A-1 cells transfected with TLR5-shRNA, =
[
200X; d: SPC-A-1 cells transfected with TLR5-shRNA under the E)
fluorescence microscope, 400X; B: Detected by Western blot. = 00 Blank Negative TLR5-shRNA
1.2
IKBa £
[
§ 1.0
o
p-ERK1/2 g 0.8
2 0 min
3 06 10 min
o
ERK1/2 P> 30 min
2 04 60 min
s
(]
e
'—
. 0.0
B-actin p-IKBa IKBa p-ERK1/2 ERK1/2 p-JNK
1 2 3 4

5 Flagellin#li#TLR5 shRNA SPC-A-148ff1 R[5 rf 8] mTLR5I& B 43 FEIZRIE, 1:0 min;2:10 min; 3:30 min; 4:60 min.
Fig 5 The relative expression of TLT5 signaling pathway molecules at different time after TLR5-shRNA SPC-A-1 cells were stimulated by flagellin. 1:
0 min; 2: 10 min; 3: 30 min; 4: 60 min.

00000
www.lungca.org



c 14 - o [ il i 24 45201 54F 1 7 4518445 18] Chin J Lung Cancer, January 2015, Vol.18, No.1

* 4 HEEARHE, TLRMESBE S FENERIEE

Tab 4 The relative expression of TLT5 signaling pathway molecules after stimulated by flagellin

Time (min)

0 10 30 60
p-IKBa 0 0.279%+0.013 0.363+0.019 0.208%£0.011
IKBa 0.6411+0.031 0.627£0.032 0.608+0.031 0.6381+0.032
p-ERK1/2 0.082+0.005 0.449+0.024 0.614+0.033 0.366+0.017
ERK1/2 1.029+0.044 1.057£0.051 1.0141+0.048 1.0431+0.049
p-JNK 0.198+0.009 0.576%0.029 0.815%+0.036 0.411%£0.022

% 5 Flagellin®I# TLR5-shRNA SPC-A-14RBfi R = i (8] R TLR5 15 S i 4> FRAT KL 2
Tab 5 The relative expression of TLT5 signaling pathway molecules at different time after TLR5-shRNA SPC-A-1 cells were stimulated by

flagellin
Time (min)

0 30 60
p-IKBa 0 0 0
IKBa 0.398+0.019 0.412£0.021 0.4491+0.023 0.427+0.022
p-ERK1/2 0.116%0.006 0.222+0.012 0.334£0.015 0.447%0.023
ERK1/2 0.990+0.049 0.96510.045 1.010%0.052 1.005+0.048
p-JNK 0 0 0

FIMLE RS 5. Stawinska AZEE L B[R] bl b A A3
HMFEZRE . A ETLRSFRIAA—2, HFIRWME HH
AR AETRS (UHSRAE ) BUIADE, AL
SRR N ER A PR TLRS () R AFE 25 5, PRI W] R
5SSO 0 A B JEAS R AR DG o SR S5 IR iR
TLRSTESPC-A- 1/ il RN A0 M B 1A 3k, i HL %23
IRTEANMEIE b, X5 BE A SCHkARE D MI4F . LT TLRS
TENSCLCAH A FIA[RINSCLCHN bk o 1 F ki e, Rk
FATEFESPC-A- VIR R L g0 0T 5, DF9ETLRS k¢
SYERIASS SIS, AR S @B TG G O

TLREFE AL ZRIRIG I, 7T LAINF«B, At
PATEE A, AT HE g 20 M 3G 58 5 2N AT A0 e 44
BB LR Rl 7, 5 SPURR R g 25
e A MR P58 T 0 B T8 T B 98 A L — 25 BT A
YRR - A PR R A T R -, £ 2 e A A iy A=
KR BN ke #5%. et i k&
ILTLR4, TLRY9, TLR7., TLR8ZETollFEsZ AL AN
FEAMORR b, 5 e 20 M B AT S AT T 2 PR SR AR G
Cherfils-ViciniZE" & BITLR7 . TLR8T] L ik 1E 55 A 1E 3
H IR LA B iR b, PR RS e, NF-xBEE [ .
P T A ABC-209 33K LA, 80 e 40 R i A7 0% e 3L
i 250 o — 2B & R BR3P TLR 78 TLR8 Ji5 ,
FE N T 9 20 e AR it 9 200 AR D 57 A0 8 7S 5

PR R, 3o i 40 i sz 248 HE i, Ui TLRAS
SRl DA B R R G R A R R . FRATTEHSPC-A-14]
bk, &R ¥ 8 (R EE W n, TLRSBEE, JL
B RS NF-xBOOG R BEAIE MR8 , H SR K
ks HIE BB TLRSYUARII I, Bl TLRSHU AR
(3G, NE-xBoZ R AT MR ML, S5TLRSPU{A
WL OAHOC . UARAMEE SR &b T TLRSH S, IF5)&
USRI, SRR SCERAAT

REFEARAME ( dendritic cells, DCs ) v THUEAM R A
R —EB L, BBV EWR G A s E R RSG
TLRs{ FDCs |, 25 KA iR il i) 2z k2
—, ERERBIE 2R A Y EAPAMPs, X SELRSE R
SISTLRsZE A5, PG LR E R R 50, F8—
SRR TR A, RICTLRsB A Ry das il 4 i 5
RAPE ) J5 RGPENEEAS . FRA TRV E L TLRS & [
AMIAENSCLCZH A FIRIG N, 4 = ik TNSCLCHH M bk
o p g 2 2 s A L P R Y AR H RGN B
B, TR A (SR TLRS O A T i A IR B, (R 3.
TTHMEEE RLTLRS, i — P58 HAENSCLCAH i
Wl a5 5 E BT LR B

TLREF:REPAMPsZE & )5, A B RMTEA K A
A, BESTRSEE, Nt RS R A BERR AL N/ 5l
CEMA, REEAORYSE, S856, F5 a5,

HERERERERERE
www.lungca.org



o il e 2 201 54F 1 H 51845 %5 130 Chin J Lung Cancer, January 2015, Vol.18, No.1

e 15

FLER R FENE T . RS ERE, UK A s Bt
KN, TRAESRAE . FENLEEE T, NF-xB, FTLR {55
T % AR AR 7 B . NF-xBHEA 22 ) MR 55 18 A9 40 i A%
e IH -, WIRREMA A RIE . I IZAFAE T RAE S H
9 —Fh ek T, NF-xBZ: 5if SR FA . WM
FEAMML A TG . PR . AR T UG SRS
PSR 2 B B S BE Vs & A S i A
SR IR 1) FEEEAR AL 53 FRATTAS I 1) P 0 = 2 1ol
BSPC-A-141}U)5 , p-IKBa. p-ERK1/2/KF-#J7E10 minJF
T TR, 30 mingk B m0g, 60 minsKF-B WAL, AR
(4 (4 Bsf (] S5 IKBa . ERK1/228 /K IFT0 R A8k, 10
SPC-A-14fiJitl 57 $#i B (IR, 5 R I Py C 8 4y
FIKBa& LWL, AkIMFEAR, 51 ENF-xBIEILFEI A
Mk, Jash FUEERKL/ 28 IR L, M— R AP
o T JTIHE R [ HETLRS shRNAZHAfSS, 7E0 min,
10 min, 30 min. 60 minPU/MAS[E]AIAE FHBHE] 5, IKBa .
ERK1/23 117K FICH B84k, p-ERK1/2%E [1/K-F-Fi &
AP RE A B B 3% 55, TMiip-IKBa, p-JNKZE 1AM H . 1
B TLRSIL N IFAESE OBk, ik /D i TLRSER
AT LA EEERKL/ 2[5 R AL .

NF-«B7E ifi 4 2 22 b 11 1) 22 25 B S8 73 F 1E 5 il &1
41, PORTENSCLCH A AR Bl Rele SE2EH . 1 H
M55 A o] 5 S . R RAE, R
JiE P — S R - . BB IS fENF«B,  HE S S
SJFEREAR G R IR ik . FRATTABIFGE A 22 BRI 174 il g
BE P TLRSFRE & TR, BB 548 = T 52
SR RIEM EA

PRLUL,  DAFRATT 19 52 56 235 S5 ] A0+ = 2 ol
PANSCLCHMITLRSIE Ak, 38 B e HA 16 PR i ik 1k
p-IKBa, p-ERK1/2}p-JNKZE [1#£iAH £, #£30 minikF|
U, NFE-«B ARG, FENSCLCA MG, (HX}
HAYTT R FE it — 58

2 % X W

1 Jemal A, Siegel R, Ward E, et al. Cancer statistics, 2009. CA Cancer ] Clin,

10

11

12

13

2009, 59(4): 225-249.

Stawinska A, D'Andrea M, Pilla F, et al. Expression profiles of Toll-like
receptors 1, 2 and S in selected organs of commercial and indigenous
chickens. ] Appl Genet, 2013, 54(4): 489-492.

Zhou H, Chen JH, Luo YZ, et al. The expression and clinical significance
of TLRS in non-small cell lung cancer. Zhong Liu Yao Xue, 2014, 4(2):
121-125. [JA#%, Brathe, K8, S5, TLRSTEE/IN i 2HL 2R A
FIR PR TE S BhRE 257, 2014, 4(2): 121-125.]

MacRedmond R, Greene C, Taggart CC, et al. Respiratory epithelial
cells require Toll-like receptor 4 for induction of humanb-defensin 2 by
lipopolysaccharide. Respir Res, 2005, 6: 116.

Schmausser B, Andrulis M, Endrich S, et al. Toll-like receptors TLR4, TLRS
and TLRY on gastric carcinoma cells: an implication for interaction with
Helicobacter pylori. Int ] Med Microbiol, 2005, 295(3): 179-185.

Abasht B, Kaiser MG, van der Poel J, et al. Genetic lines differ in Toll-like
receptor gene expression in spleens of chicks inoculated with Salmonella
enterica serovar Enteritidis. Poult Sci, 2009, 88(4): 744-749.
Rodriguez-Lecompte JC, Yitbarek A, Brady J, et al. The effect of microbial-
nutrient interaction on the immune system of young chicks after early
probiotic and organic acid administration. J Anim Sci, 2012, 90(7):
2246-2254.

St. Paul M, Brisbin JT, Abdul-Careem MF, et al. Inmunostimulatory
properties of Toll-like receptor ligands in chickens. Vet Immunol
Immunopathol, 2013, 152(3-4): 191-199.

Halaas O, Husebye H, Espevik T. The journey of Toll-like receptors in the
cell. Adv Exp Med Biol, 2007, 598: 35-48.

Tapping RI. Innate immune sensing and activation of cell surface Toll-like
receptors. Semin Immunol, 2009, 21(4): 175-184.

Cherfils-Vicini J, Platonova S, Gillard M, et al. Triggering of TLR7 and
TLR8 expressed by human lung cancer cells induces cell survival and
chemoresistance. J Clin Invest, 2010, 120(4): 1285-1297.

Basith S, Manavalan B, Yoo TH, et al. Roles of toll-like receptors in cancer: a
double edged sword for defense and offense. Arch Pharm Res, 2012, 35(8):
1297-1316.

Park JH, Yoon HE, Jeon DI, et al. Activation of TLR2 and TLRS did not
affect tumor progression of an oral squamous cell carcinoma, YD-10B cells. J

Oral Pathol Med, 2010, 39(10): 781-785.

(Wsehs: 2014-10-10 f&[8]: 2014-10-28 )
(ASCHE iR )

Cite this article as: Zhou H, Luo M, Wen YG, et al. Expression of TLRS in Different Types of Non-small Cell Lung Cancer Cell
Lines and its Activation Mechanism. Zhongguo Fei Ai Za Zhi, 2015, 18(1): 8-15. [J&#%, %', SCIR%, 4. TLRSTEAS[HAE/ Nt
il SR 2 PR 11 2 1 % TR AR LRI W0 2R . e il ek, 2015, 18(1): 8-15.] doi: 10.3779/j.issn.1009-3419.2015.01.02

00000
www.lungca.org





