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[Abstract] Background and purpose: Cancer-associated fibroblasts (CAFs) are known to promote the
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invasion and metastasis of epithelial cancers. The cytokine IL-6 may mediate the interaction between stromal cells and
epithelia in tumor microenvironment to facilitate the invasiveness and metastasis of cancer, however, such mechanism
has not been fully covered yet. Methods: We used cervical cancer cell line HeLa as a model for this study. ELISA
was used to measure the levels of IL-6 in CAFs and normal fibroblasts (NFs) isolated from squamous cervical cancer
or normal cervical tissues. CAFs conditioned medium or IL-6 was used to treat cervical cancer HeLa cell line. The
epithelial-mesenchymal transition (EMT) markers such as N-Cadherin and Vimentin were detected by Western blot in
cells before and after treatment. Scratches and transwell chambers were used to test the abilities of cell migration and
invasion. Results: The levels of IL-6 were 4-5 folds higher in CAFs than in NFs. Treatment of HeLa cells with CAF
conditioned medium or IL-6 upregulated N-Cadherin and Vimentin, but down-regulated E-Cadherin and cytokeratin,
compared with control cells, indicating that IL-6 may stimulate HeLa cells to EMT. Further study found that Snail
1, the featured transcription factor for stem cells, was increased along with the enhanced phosphorylation of STAT3.
Meanwhile, the migration and invasion of HeLa cells treated with IL-6 or CAF conditioned medium were markedly
increased. Conclusion: CAF induces the EMT of cervical epithelial cancer cells through IL-6/STAT3/Snail pathway,
which thereby promotes the invasiveness and metastasis cervical epithelial cancer.

[ Key words ] Cancer-associated fibroblasts; Cervical cancer; Interleukin-6; Epithelial-mesenchymal transition;

253

Migration and invasion

ITAFR (8] PR B X e A A L R B
VEIBL I g B9 B AR, b i Al G &t
ZE A fifl (cancer-associated fibroblasts, CAFs)f4s
PEXT b B2 e () Jc A= Je R dE 2, A, CAFs
WM R L R RAALEIAS Bz T
QICAFsE R g AR OC I R ME S W, AT REXT i
S0 R R — VR . =L
i85 1 CAFs I CXCL12 MIIGF 14 F- (I PI3K-AKT
15 538 [ 0T 7L B 98 0 1) 1 e % B DE PEAE
FA T kA, CAFsHT Bt 3540 WA IL-33
VI Sk AN R 1 (2 28R

|-z -[8] Fi % #e (epithelial-mesenchymal
transition, EMT)Jg T 4F & I iff 57 40 3k 9 5
—Hl . EMTX I ()% 7% S HUE 2L, QiiPten
FL S MIPT3K/AKT s AT LA 3 Fir 41 Ji i 20 i
KAHEEMT, HETAEHERG 5 IE  m 8
it & B, EMT AT RE & e 1 40 B 09 ik 2
— DT 22 AR A ) B -
(mesenchymal-epithelial transition, MET)HA]{E
SRR e

AR, CAFsn|GETEFLA A 2Lk
2538 1oF HE 5T 4 AR 1l 02 2E LR e A L EMT
Ko VO AR BRIRAN I T, CAFsH] A i
Cadherin-11F1FSP-145/3 T3 EMT ) & A= Al
R U TR TS R B4 K T IL-6
TECAFsH Ik [LIE # NFsid ~ 545 2, 78

B I, CAFsZAT i) DL i IL-6175 5
EMT % Az it g b5 508 1 e A2 Ml 2%, H Rt
WLARIE , ASBESE E AEA RS DR 27 52 50 56 ik
X B

1 ORI %

1.1 AR RFNEFE

"B 2000 40 2R HeLask [ 36 45 2 3 Al
£ (ATCC), Hi5: 30 & 10% 6 4 17
1 mmol/LIEVFE R IR . 2 mmol /L L-B %
BEfE . 100 U/mLE&H R 100 pg/mLEEH R
FDEME( T 32 E Gibco/y wl), ¥EFHEIPE N
37 C . COMRBUTE I S% i H IR RE F7A

CAFsHINFs3k H /5t B R K 2= E Tt
B N R EREEER20124E11 A WA R B
A, A BREBRIR B, R REZ
FEATIBYT . CAFsERBUIR (B S L, AT 12 7
BB AN ZE 1 e T 25 T R B A AR RNy 4
FEL AT & FE VIR AR B bR A24]); NFs3k
YU A O SRR AT 4 5 OB B DD B R He 3
PRAR2H] o AR AR AT ¥ 5 A B 1 R
B, PAFA AR, SRET 2 40 53 85 7 1 0 S
wko[12] o W5y 2 228k CAFSFI2FENFs, A
HNREFE, WA R, S CAFsHINFs2 5
RSNSOI, ToH R A,



254 EE8, 5.

BRI AEDRBIIL-6FSH “ LR-8R” EREHSIEERINIBIER

1.2 EFBLRERMIRIE(ELISA)

2 8 TR L AU AR DL 1.3, BE R IL-61Y
I 7€ #1050 &5 (3G EI R&D System 23 7)) #RAE U3
B, KL IRANTE

(DHPBSHiB—4i(IL-6Ab)Z£0.25 pg/mL |
HHMAL00 pLE AL, FiREE LR

QW AR, L300 uL wash bufferit
MrdWk . feJa VRVESEIG E4C L B A, R Aok
AR M

QYEHALHIM300 pLH W, ARERTE
DIRE 1 h, P4k, JrikFE L

WARJGIHIL-6FR M ML 0.75. 0.5
0.25+ 0.125%)0 ng/mLyFF7# B, M1100 pLAYHxR
HE B RS B AL, SRR LA,
EERPEDEE2 D,

GIPEMRAR, FRBARPTIAR]1.0 ng/mL,
fLAN100 pL, ZiRHIEFE30 min,

O)PeMR4R, DAL : 2 000F3 Bt Avidin-HRP;
“Huik, BALN100 uL, FIRIEF30 min, ZJ5
Vem4vk, EALIN100 pLiR @), =i FiRE .,
ML EI AR

(D, BFLMAZ RS0 pL, H(650 nm
WA BHRASGEEALE,, SR IR TL-6 AR FE
1.3 EHEEFESIL-64IEHeLaZifE
1.3.1 %ﬁ"%ﬁ‘i{(condidoned medium, CM)#9
K E

¥iHeLaZfi s, CAFsE{NFs{E100 mm¥F# L
T IEH )2 R IR BT5% R, RIG EH
TCIML T B 7 Rk 2 15 5748 G W AR R 3L B R
CM. PBSHl TGN IE R FR=HAE X i
132 ek

P HeLaZll Ju7E35 mmigFE L E R k3 &
5% %, RJ5 H & CAFSENFsICM, 1§
200 ng/mLYIL-6(JCIi %) FRAN A48 h, Yt
24148 hAbF A A MRS, AT AR 1 BT B
(Western blot) kil sk #5417 41 i1 55 5 4= 22 4
Ve
1.4 Western blot#&ill

F 3 T'E-cadherin. N-cadherin-.
cytokeratin. vimentin. pSTAT3(Tyr 705) 1

Snail 15 & MR, YLk H £ ECell
Signaling Technology /A Fl . 4 41l g FH 25 11 24
2% P RIPA (25 mmol/L Tris-HCI, pH47.6;
150 mmol/L NaCl, 1%NP-40, 1%/ 4 /0244
-sodium deoxycholate, 0.1% SDS) ;i w45 H
it A0 ) VRS (1 1 52 [ Sigma s /) 7™ i ) A fifk
J&, FABCAMLIM % 8 vk B Gl & | L ifg 3
=“R), PRIE F6xIKISDSHIEESE i (125 mmol/L
Tris-HCI, pH46.8; 2%SDS, 20%HiH, 0.2%
TR A ) ] A BICEE VR B IO RE o RS A3 BT
FH100 C /K I AL BEEE i3 ~5 min, 4SR5 HI10%
(1 SDS- 2R P s T P 15 i FL YK 4 25 0 1) 2K I A
i ZJE KR AL 2 R i 3 LM IE(PVDF
membrane, W H 3 FEMillpore/Aal) b, FH
10% AR W43 (Bio-Rad)7E 2 it T EFF412 h, 1t
Je I A —P FTHR P GHUAR E AL 9 )-8 - 11
THUR BT E) . HANE A AL EIE
PI(ECL, 14 A 3&FEMillipore/s ) #4745
LAS4000fk27 & SRR S BT AR 1 45
1.5 ZAfaXIREE

Ay RKSCM | IL-6. PBSHYIC I I 1% 35 B ik
PR HeLagll fu 2 Fh EofLAR H, AEFp 4033
Lo R SE R A A EHEE, 10 pLigsk
FERALZ A0 ERE, AL a7
T BE AR — 50, PBSIHUE— R, MG i B
Fidk, 1637 C , COfRPUIECHS %I FAG h
3R, 00 12, 24 hor 5 RR ALA 5 LT
W AN TR) B[] B A A% 1) B 25 s g 200 A2 A%
RS, MSCIEE 3K,
1.6 ZHARZESR

FHAR A 8 wm i FL B R g K Y transwel 17y
Z(WHEEBDAF]). ek Matrigel(50 mg/L)
JEATC MIEDMEME; 2 5L DAL © 3 kA7 IR
Ao /NE LFEAI100 LR A4 Matrigel, 37 C
TCH PR FEE A, - Matrigel 5870 &€ 15 . Y4
PR IR A AL, TG I 7 DMEM; 53 k4
MM A1 10° mL", AEFLIIN100 pL 4 e
WT L=, W3PEES, FEELIN600 pLic
MIEDMEM, #£37 C . BN 5% CO,b:
FEAPEE L6 hE U /NE, JEEH4%Z R H



(F BDmAER L) 2014F5524555410

M [ €20 min, FIARZE /N R R IR R AV IE M
RIMANM, 255, FE0LBE T REPLGES L
B, THAEANMEE, LS Matrigel A 20 150K
ORI RIERES), AR E IR,

2 4 R

2.1 IL-64ihk LR

AIREI E T HeLaZl i, 28RCAF4HI A2
BENFZH 5 72 38 P IL-6 197K -, R IMCAFR;
FPIL-6>700 pg/mL, MiNFR;FEEAIL-61C JF
<150 pg/mL. BtAh, HeLaZfid 1 (IL-69 A
TCAFHMINFZIH], H(365+£28)pg/mL([&l1),
I, fEJE Sy S h R AT 3 2l FHCAF2 [ CM
RIL-6(Hk /200 ng/mL), [RIHFLANFREICMAI
PBSZEAE A%t B AL B4R A
2.2 CAF&HiEFERIL-6{2#tHeLaZlifar
EMT

FHCAF#CMAhFIHeLaZli ff124 148 h, 433
M5E T F Rz 40 ks ¥ E-CadherinfllCytokeratin
DL 6] 78 J5 40 i b i ) Vimentin HIN-Cadherin )
FRIKkIKF, K FWE-CadherinflICytokeratin T 5,
Ifj Vimentin fIN-Cadherin | 7} (JF2A), XL H
(AR AT R 5 CAF R CM A g 1755 2y 006 40 it 2%
HEMT,

SM48h CMOh CM24h CM48h

N-Cadherin

Vimentin
E-Cadherin
Pan-Cytokeratin

B-actin

255

1000 -
~ 900 1
'é 300
&
E 700 =
g 600 -
g
g 500
el
g 400 -
Y
S 300 -
[
8 200 o

100 ~ = _

0 CAFl CAF2  NFl - -

B 1 FELISAEMEMCAFs, NFsflHelaZffgtEsrEHIL-6
BRI IR E
Fig. 1 Relative concentrations of IL-6 measured by ELISA in

medium collected from cultures of CAFs, NFs and HeLa cells
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Fig. 2 Alterations of EMT-associated molecules in HeLa cells treated with CAF2 CM or IL-6 for 48 h.

SM: Serum-free medium; CM: Conditioned medium; Ab: antibody of IL-6; B-actin is a loading control.
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Fig. 4 Migration and invasion of HeLa treated with SM (serum-free medium), IL-6, IL-6/Ab (IL-6+antibody of IL-6), and IL-6/S30-201
(IL-6+STAT3 inhibitor-S30-201)

A: Migration; B: Invasion; C: The mean number of cells invaded per view for each treatment from invasion assay.
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