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Effects of c—Ski oncogene on the activation of cancer—associated fibroblasts
Yang Dezhi',Wang Liyang’,Liu Manran®
(1. Department of Pathology ,Hospital of Traditional Chinese Medicine in Liuzhou;
2. Key Laboratory of Laboratory Diagnostics ,Minisiry of Education,Chongqing Medical University)

[ Abstract]Objective . To research the effect of ¢—Ski oncogene on the activation of breast cancer-associated fibroblasts (CAFs).
Methods : The ¢-Ski gene was cloned into the vector pPBABE —puro to construct the expression vector pPBABE —puro—Ski then was
transfected into normal fibroblasts (NFs) ;the stable transfected fibroblasts were selected by puromycin. Western blot was used to ana—
lyze the expression of ¢—Ski,a—smooth muscle actin(a—SMA) and fibroblast activation protein(FAP) after the transfection. MTT as—
say,flow cytometry,wound—-healing experiment and Transwell assay were used to study the differences of cell proliferation, migration
and invasion before and after the transfection. Conditioned media were collected and used to study the effect of fibroblasts on the in—
vasion of MDA-MB-231 cells by Transwell assay. Results: The recombinant plasmid pBABE—puro—Ski was successfully constructed.
Western blot showed that the expressions of ¢—Ski,a—SMA and FAP were higher in cells transfected with pPBABE—puro—Ski than in
those untransfected cells (P=0.000,P=0.001,P=0.002). MTT showed that the proliferation of pPBABE—puro—Ski transfected cells was
higher than that of untransfected cells(P=0.011). FCM showed that the S phase of pBABE—puro—Ski transfected cells(38.58 + 1.28)
was significantly higher than that of empty vector transfected (25.05 £ 0.52) or untransfected cells(26.01 + 0.86) (P=0.000). Wound—
healing experiment and Transwell assay revealed enhanced migration and invasion of the pBABE —puro—Ski transfected cells com—
pared with those of the other two groups. Transwell assays showed that pPBABE—puro—Ski transfected cells could promote the invasion
of MDA-MB-231 cells. Conclusion ; Overexpression of ¢c—Ski could stimulate the activation of breast CAFs and activated CAFs further
promote the invasion of MDA-MB-231 cells.
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FiyEg AH 2 BT 4E 4 Y ( cancer—associated fibrob—
lasts, CAFs ) J& I i PR35 1) H 2220 Ui o, 55 e
() R R R IR G, —J5 T, CAFs 2 5 4iiff1oh
SEE A MR S AR ZE SN ) S E s 5
—J7 i, CAFs 33 A 20 WM 55 70 Wi AE HAE S 5
PR I TR B A28 R 2 52 A A B AR,
CAFs 7 /1 1E % AT 4E 41 1 (normal fibroblasts , NFs)
TEAH PR B4 TR e o Aenioke , H =2 pbRak
& a—Fi WLs & H (a—smooth muscle actin, o—
SMA ) 1 155 £F 4 20 Bt 1% 4L &5 F (fibroblast activation
protein, FAP)E4_
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TR A= W2t A, 05 e e 2B R DA G,
HAE N ZE Z 0 i e 240 i AN 20 21 rb s Rk gL AR
B RORE RS, SRR o
Ski m]fie G5 A I PR T O, 2 45 A
R ZEH UG LI R S CAFs BUEfRAE AR,
W LA AN B I RAE A AR s, it —
HATFE c—Ski HEH 5 FLIRIE CAFs T AL R AH G,
AT AL H pBABE-puro—Ski ik #k 4 K HA% e
Z KA NFs 200, BrliAHSC A= Y12 DhRE

I RS

1.1 @mpak Jiksfo b

FLARIE 40 MDA -MB-231 it bi pBABE —puro /52 %5
KIGFE T DHS o R DR BB R S I PR AS 30012 W2 20 78 5 T
HUSE S ARAE . FURL peDNA3—c—Ski FH 45 = 4218 K2 e
HZ

JKAEAL CAFs 4 kA2 1k NFs 20 i 4 B 7R 414
FSCHROT IR K R AR 4 A B G 3R 05, S A iR
S AR v 5 = b QA e 5 e e S S N
T RAS B2 W 20 8 T T a5 S0 = R
1.2 XA

DMEM }5323% | a4 ik .Lipofectamine 2000 HE AR
H Invitrogen Tl Transwell /NS H Millipore ANHl, ECM
JiE MTT W4 [ Sigma 2y, B-actin FRPLAFHT  c-Ski TRPTA
Z4i H Santa Cruz A7), a—SMA i AZH0 FAP bt A
ZYUA A Abcam A H] . FPRE DNA RA M FRHE P9 YT
BamHI DNA 40 | ok M7 &0 B Takara 227,
SIA L IR R AR BRA RS2

1.3 E48/ % pBABE—puro-Ski ## id & 4% 3

H4lE GenBank A Ski ZEIRIAY)F 51 (JF31*5 :NM_003036.3)
BB UNF ;37 P1: CTTCTCTAGGCGCCGGAAT, F iif
P2 : CGGGATCCCCGCGCCCCCCTGCAC,, ¥ 3 4 K i
2343 bp, LA pcDNA3—c-Ski BTR AR , it DL F S 4E 7
PCR ¥4 .94 CHIAEE 5 min;98 °C 10s,55 °C 15s,72°C 2 min
20 5,3k 30 MEFR ;72 CHIAEAR Smin, K535 1Y c—Ski H:PA
FBE A A ZR K pBABE—puro (922 SR, 19 FE B
alifb FATOR, FHHR IR KAL) 30 (1) pBABE-puro—Ski
2 AR pBABE-puro 43 HIF5 Y% NFs, 1537 48 h J5 AR
T 8 wg/ml kR FF 14 d, BRIFREHE YA o-Ski FE Y2
JHL (NF/e—Ski ) %8 2445 YL 4L (NF/ Vec) .
1.4  Western blot 54 ¢—Ski .a—SMA #= FAP ¢4 &%

FOEE SR AN , AL YL L AN BEZH 4B, T RIPA 214
SRR AN SR USRI, BCA YA E SR Vi, F
12% SDS BEDIIRTEREEENL , FEFL L AE 50 e BEE M, fLvk . F
PG B i B 2 R A R L A AR (polyvinylidene fluo—
ride,PVDF) , & M3 VERRS 43 BINA c-Ski fedi A 24t
(1:500 #i &) .a-SMA BB AZHT (1:1 000 #ikE) FAP bt
ANZHU(1:1 000 Fiks) 4 Cib , VERRSE A HRP FRic By Ll
FHRTPU(1:2 000 k) , IMFF 1 h, WM, ECL W65
B8R, H Quantity One #XAF/ T2 H0 45
1.5 MTT M & c—Ski %R 45 2 tm B3 5404 v

B8R K1Y NF/e—Ski NF/Vee NF .CAF 4108, i1k
BT, & 10% BG4F 113 (fetal calf serum, FBS) Ay
DMEM 3535 3L IHHE AN 25 B, HRF 96 FLAL, 5 x 10° /AL,
HAL 200 i, RRHANRES 3 1L, [R5 3 LS xR, F
5%C0,,37 CHFFEH MBEFE 5 d, BRI 96 LAk , 7L
A MTT % (5 mg/ml) 10 wl, 4REE8E5E 4 h 53 i, m
A 200 pwl ZHIEETEHH(dimethyl sulfoxide, DMSO),#%i% 10 min,
FHEEAR BT A 492 nim KA R 25 FLIBOG R (B, 3% 8246
5 d. LARTTA A Asbs OGBS A bR il 4t A= e th 2k
1.6 AR 4 fe e 4m e, JE) 20

B8R KB NF/e—Ski NF/Vee NF CAF 400, i1k
FEERP T 6 FLA, FHTCILTE DMEM 35332 5501k 24 b, 4l
B REIE T5% WAL A0, PBS W R 2 Y, 1 000 r/min £5.0>
5 min, 317, ] 75% WG B AN, 4 Cib i, i A AY
25 AR R 3
1.7 fmReR) IR S 1A c—Ski 3R, 4F 4 2w AeL 3T A% 69 % vd

23 9% NF/c—Ski NF/Vec NF 411, 4637 T 6 FLR,
L FE 24 h, 1200 wl BEWAESLTE 6 FLAR N IE HRIR
PBS WUk 3 K, B LML YE DMEM 35 3% 3, F 5%CO0,,
37 CRIFFRFRRTTE . 48 h J5Hs 6 FLAR B T8 st T
WMETTIIR
1.8 Transwell 4 i13 22 55 WA ] c—Ski 2k 4F 4 20 013 2
EORAC)

Transwell /NZEHAIA 40 pl ECM B, ARIE RS-l
F/NEIET,37 CHUE 20 min i HEERE , O HCE K90
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NF/c—Ski NF/Vec NF 4, 35 4025 0014, LLJG I i 1y 55 5
HE A Transwell /NEMIIA 200 pl &4 5 x 103 4040
M2, Transwell FEHIA 600 pl ¥ 10%FBS ) DMEM X3
Tk, B 3 DEEFEA, WHRETE 24 h )5, HUL Tran-
swell /NG W3 B W14, PBS T51% 3 W, FHAR A 2% 5h U
W+ 12 AR FAE R ARG, 0.19%45 Fh 42 4L 4 3 min, H
PRI R, EA/NEE T IR E B 100 45 008 T 0
22 WAL 5 AR F
1.9 Transwell 8 8613 % 5% 3o 46 m) ok 4 42 20 i 5 MDA -MB-
231 %@ fA3 52 093 vh

BOW B K010 NF/e—Ski NF/Vee NF CAF 40, 77 H:
ARG IR E] 80% , KBRIEFRAL, PBS 1L 3 Ik, Bl G
L5 DMEM 15553 4828 T 5%C0,.37 CHiFEFE 7 24 h,
Y A£G 3% 1 000 v/min 2.0 15 min RN A, RIS
JHT Transwell {228 52060 1Y S5 F 5557 5, 20 il 4 45 4 - NF/e—
Ski—CM NF/Vec—CM \NF—-CM ,CAF-CM, X %24 K 4 i
MDA-MB-231 40/l , i IA Transwell 1%, T2 b33
TINASS A T2 0 AV R 5L Transwell 4112225
IeAHIA
110 “itapas

K SPSS 17.0 BTG50, TR BB 45 +
PRifE2E (x = 5) FoR , ZHEARIE BRI 2R 7 2204, He
PP ELBER T 1SD—1 35, K23 /KifE =0.05,

2.1 #HFmpnP o—Ski a-SMA Fo FAP & & # & ik

Western blot £554¢ Quantity One A4S T44T,
1Al R TR o-Ski F ik BN AR (F=98.073, P=
0.000) ,LSD—¢ I P LU, 5% Y% NFs 4 Ml 2H 45 c—Ski 25 44k
Y] (NF/Vec) HIRG YL 4016 (NF) B2 =5 3235 (1=16.620,
P=0.000) , [, AFRIZH A a-SMA F1 FAP & H 25 R AR
4 A (a=SMA ; F=43.123, P=0.000; FAP: F=10.044, P=0.000) ,
LSD—t PP LU 3, NF/e—Ski 41 a—SMA il FAP ik & 111
W T NF A, ZFAZITEE X (a-SMA :1=9.242, P=0.001;
FAP:1=7.299, P=0.002) ,

o of
° 107 HINF
N QY
§ $§ é‘\ ()§ Mr » 3 gNF/VeG
. I NF/e-Ski ~ §
c-ski | 115 K039 |@car
j a

rar [ - o

Bactin s s Sw— - —43 kD

a: 5 NF g4I, 2R A G2 X

1 c-Ski XREFHMPEF «-SMA F1 FAP ERRIZHIZMN
Fig.1 Effect of c—Ski on the expression of «-SMA and FAP

protein in fibroblasts

2.2 c—Ski XA A ¢ dm e X 7E 0 R R

MTTIERTIN 4 ZH AR A AP G S RE ) , 40 A kS 7 ith 2 2
R CAFs AR AY 3 58 B8 1 5% F NFs 40f, 7 2d ik o
Ski BEW] AR HE NFs 4RI HGGEAE T (K 2), XI55 5 R4
4 6 1) Y AT A0 M, 4 22 TR FR AR O 22 004, 4 5
H GiiteE i L (F=25.936,P=0.000) , FEHEAT P LA, NF/c—
Ski 4071 CAF ZHAME R (E A s NF 4, 2 R HA G+
7 SL(NF vs. NF/c-Ski;1=4.484,P=0.011;NF vs. CAF;t=6.104,
P=0.004), 13 1,

14 ——N\F

124 —®=NF/Vec
—&— NF/c-Ski
—— CAF.
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Fig.2 Effect of c—Ski on the proliferation of fibroblasts

F1 AEARMMEINEIHERE LR
Comparison on cell proliferation in vitro among
four groups

Tab.1

Ao B (n) WL (vt s) FAH P
NF 3 0.600 = 0.077
NEF/Vee 3 0.630 = 0.036
25936 0.000
NF/c-Ski 3 0.820 = 0.037*
CAF 3 0.930 = 0.054*

E:a, 5 NF 4L, ZRAGITHERE X

2.3 AR AL R oM

Tt AN MR A 25 5 R R IRIZE N S BTE oA 4
AHIF (F=96.309, P=0.000) , LSD—t ¥ Wi LL#5 , CAF ZH 240 i ()
S W 3 b (34.65 + 1.67) WA i =5 1 NF £H (26.01 +0.86), Ifij
NF/c—Ski 2111 S 11 (38.58 + 1.28) WA i i F NF 41, 2 7 A
HYii# 5 L(NF vs. NF/e—Ski:t=14.138, P=0.000; NF vs. CAF;
=7.965,P=0.001) (% 2),

R2 TREAHNMAEEHREMRLE (x+s)

Tab.2 Composition on composition of cell cycle among four

groups(x+s)
151 AN (% )

G144y SH G2/M
NF 67.28 + 0.64 26.01 +0.86 6.71£0.33
NF/Vec 68.55 +0.23 25.05 = 0.52 6.40 £0.29
NF/c—Ski 50.73 = 1.67 3858+1.28" 1070 1.42
CAF 57.71+2.23 3465+ 167"  7.64+127

FAH 103.489 96.309 12.150

PAH 0.000 0.000 0.002

T :a, 5 NF ML, 257G G4 RS
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2.4 c-Ski X% EF Yt ta LA A4S 6 R vl
YR S g ) 25 SRR W WJR 48 h Ji5 ,NF Al NF/Vec

HRREAAE T 1, NFle-Ski 440 RIR E 522l a,

VLHAIT 33K o-Ski BEMELE U 2T AE AN (T RS e (B 3)

T=48 h

NF/Vec NF

NF/c—Ski

3 c-Ski XA F4EMAITRB R
Fig.3 Effect of c—Ski on the migration of fibroblasts

2.5  c-Ski X% EF Yt tm AR 2 6 % v

4 W] AR ZE S v | ASTRIZH 50 (1412 22 AN i B 2= S B
YL (F=114.760,P=0.000) , LSD—¢ 115 4 LL#5 , NF/e—Ski 2H 20 i
1228 %5 Transwell /N RRZ2H AN B 2T NF 4, 22 5%
BA G275 L (1=12.737,P=0.000) , L33 #3k c—Ski EMS
PR LT AN 122888 77

qelbr O A o
NF/e—-SkiZf]

a
100
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gl W
0
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a, 5 NF 4L, 2R A5
4 c-Ski X B 4T 4 4 B {2 2 B 2201
Fig.4 Effect of c—Ski on the invasion of fibroblasts
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2.6 A Hmiest MDA-MB=-231 2m i3 2 69 %@
& 5 AL R 285280 v CAF-CM 20+ MDA-MB-231
N2 2268 1 T NF-CM 41, [ A, 5 NF-CM 1 NF/

Vec—CM A H , NF/c—-Ski-CM £+ MDA-MB-231 4ififi{27%
ZE 3L Transwell /NE A 0ECH 3% £ | B0 NF/e-Ski Al {2
it MDA-MB-231 iR 2868 71, HAT 5 CAF AHIAEDY

C. NF/e-Ski-CM £

5 RLEF4ERST MDA-MB-231 ZHRR{E 2RI N0
Fig.5 Effect of fibroblasts on the invasion of MDA-MB-231 cells
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Jifa TE) JBR2H 2R LA % SR PRI A LA B, CAF's S
) J0E 1 2o 2 — , S 5 Mo 0 e 1 24 7 T
TENRE b R i S EAE . BRSO R BAE B AR
ST A4 T 5 FE LB R A5 S 40 fk R CAFs IF
SR Az o) R AR AR EAE RN, e-Ski &N
JERSFIER R, TR R ZFp A Wit B vh k4%
FEAEN, WG FE oAk e AR e 1 f e B i
HIWFFE W] c-Ski 1 555 3K 5 Z R IR ik i
IR %YL E I H o-Ski 18 i e kWU 2T 4
YR IG I AR A A AT, B A R S
ek 2 [H HA R A R EIRY S CAFs ki
WLPR T, R At A2 Ak 2B K T E AT e—Ski
TE CAFs T VE A A IIH

AR T N c—Ski F R 1Y 85 2H F38 Bk
FE I G Y 28 1E B AT 4R AN, W% LR T CAFs
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PR a-SMA F1 FAP 8 1)KL, BFFE c—Ski X
BCETYEA A AR B e e B 3 3k e—Skir]
H S8 AR A T A A B P 14 5 R FRE 28 Re D), i
NFs R H T CAFs AU A2 pe . i — 20
T LT A0 M LRI A0 MDA-MB-231 {22811
SO B, Yy o-Ski AT 4E AN CATFs ¥I7E
A2 MDA-MB-231 412286 11 .

CAFs & MR A ST ) H LA AL, S5 g &
R B ZA AR, R EhE L [ W55 53 i
18 5 g 4t AR B T AR A PR Y K AR
JEH c—Ski R RESEIM i PR AN PR, ik A K
“F B1(transforming growth factor-B1,TGF-B1) Ak
40 B AT A PR F 1 (stroma cell —derived factor 1,
SDF-1)%, 25 CAFs TG L #2 , F5% c-Ski X}
CAFs #H 5 1 240 M X 09 52 ) LAF 9T e —Ski i 32F
CAFs itk 0y 43 FALTIZE FRAT T — 2P A9 A
HETOET c—Ski X he & R 1 FH AN 58 2Tl 280,
T B2 MBI SE c—Ski 18 AN 7] g LA S AN [a] 5 2
B B B VE FH B a3 LT, AR B9 R B e—Ski 5
CAFs Wb Z M A ¢ 2, U W c—Ski W] e 0 52 i
CAFs JE A2 SE T M i) & Ji& , SR ik o LX) s &
JEAIVE AL T — N . 25 LTk AR
KB c—Ski AT LI HEFL BRI CAFs BYIG 4 #E i fie
PEFLIRIE A0 MDA-MB-231 (I{R286E 11, XK
A BT Tt CAFs IGALI - FALE], I 4R o—Ski
AT RESE— T XTFLIRI VR T AR A

2 % X B
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