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The Study on the Activated State of Cancer-associated Fi-

broblasts Cultured in vitro
FU Zhi-xuan,ZHU Yu-ping, LUO Qi,et al.
(Zhejiang Cancer Hospital ,Hangzhou 310022, China)

Abstract: [Purpose ] To investigate whether the activated state of cancer-associated fibroblasts
(CAFs) cultured in vitro could be kept.[ Methods | Fibroblasts activated marker a-SMA in breast
cancer and normal tissues were detected by immunohistochemical staining (IHC) and immunoflu-
orescent assay (IF). a-SMA in primary cultured CAFs and fibroblasts derived from normal breast
tissue(NF) were detected by immunocellulerchemistry (ICC). a-SMA and PDGFR in CAFs and NF
at different passages were detected by Western blot. [ Results Ja-SMA was widely expressed in
CAFs in breast cancer tissue. However,IF showed merely partial fibroblasts in cancer mesenchy-
mal tissue expressing a-SMA. ICC performed in cultured CAFs also demonstrated partial cells
expressing a-SMA. Western blot assay for a-SMA and PDGFR showed CAFs were able to keep
the both activated markers after 6 passages. [Conclusion] CAFs have the heterogeneity of cells.
And CAFs are able to keep their activated state after several passages in vitro.

Subject words : breast neoplasms ; cancer-associated fibroblasts ; smooth muscle actin(SMA)
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o3RRI NS E A (a-SMA ) PDGFR, X
LB o-SMA FH 1 1827 4E 40 i (DSl MFs) HA W4
FIE 7 5 43 A % AT 325 o Ak 240 L A0 356 I g AR
IEIX e CAFs ] fig 55 41 2122 45 2 0T M A8 ffi A7 2377
SR —SERFIE & B, CAFs A4 S TRl =
Jei BB AT e N M R T R SR A RS
CAFs 3RS JE vl 306 A W 5% 3 8 AR S 14 %
PEMIR & —Fp TR ARG, A o R
CAF's BE 55 2 My i) 54 o yeg 4 i 1 A K 5 G R 0100
I, RZIW CAFs 5%, A ARFE EERINE IR
CAFs s AR B8 75 4E 45 o AW 5% 1 B I 90 L o
LN CAFs J& & S s ARk, IF XA AhBE 37 1 4
R E AT G I A5

1 #MRE57AE

1.1 # #

BPLA a-SMA | 4T A Viminten, HHi A CK
(pan) ik DAB ¥y 1 5 #4492 7 : GAPDH |
PDGFR-a 1 H Epitomic; Bt AT 2¢ 0 —Ht g 7 3K
B4 #1837 . FGF-basic : PEPROTECH 72 7] , DMEM/
F12. & 5% % :GIBCO 2 A ; i 24F 1L : Hyclone 23
A PITEEE R B:Sigma 24 7 (RIPA:ZE = KA W) 5 HOG
LR AE . Olympus A Hl o FiECHL . R —2A ] H
AL . BioRad 22 ],

12 REAKANFERE

B0 R g R0 I B LR/ AT A R R AL 2, 2 BR A [
TEWREE . A KR B Y A, 25 R
AN a-SMA, %4t A\ Vimentin K45 41 21 o-SMA FH
PERET dE i . DAB & s 266 — 4t 5, 3+
38 ' BE AR SOOI R AR R
1.3 ERAEF

A i BB 12 hy i T 1 L R s 10 I e AR
AR FETCH FMF BN 0.3emx0.3cmx0.2¢m
i e 20 2R 55 LIRS (55 F Bem DL 1), B ZHER
B RTINSt 3 B 2T 2 A0 M 8 SR A T R
K5 55 :37°C, 5% CO,, M IR BE o 35 7 W - ol 7Y
DMEM/F12+10% Ji 4 IfiL. 7% +5ng/ml FGF-basic+100U/ml
H % R +10ng/ml PERE R B, 1 JAJE 7 KRR
gl , FATMGREANML, 28 4 fRUL ARG, S B3RS
CAFs 1 IE # 21 ZUR U5 14 B LT 4E 40 i (NF) .
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W55 IR T i3 iy CAFs 5 NF $:00T BDE 35 38
e IR PR 2 W R 3 S BTN a-SMA e dit
A Vimentin %25t AN CK (pan)— $T K I 20 il (1) 2 ik
500, 1 DAB ¥ 1 6, 3BT BT R 2EOE P i,
GBS SOOI R R A
1.5 #HREE B Western blot

Yo dE 6~8 15014 CAFs 5 NF 40 g 11 (RIPA
24 ) LIAHF 2 B AR B AT Uk A R . T B
PLN a-SMA —Hi kIl o-SMA £k TEH, NS EH
GAPDH
1.6 BE&oSmESHITSH

G P 2 VRN G 5 48 I Ak 27 KA TPP6.0 73 7 5
AbH Western blot 455 H Tmage J 43#7

2 & R

2.1 JEHALARN CAFs RiE a-SMA ER

FHRPTA a-SMA — i % FLAR I 41 20 1F % FL AR
HAHAT R A G2 e o T LUR B, 7696 41 2L )
JB N AEAE R Y o-SMA BH P (7] J5 1l 2T 4k 40 B A7 7
(Bl CAFs), T7F1E % FLARAL LN, A Bt Aol 5
& JE BB B L Bz 40 B B o-SMA 3R 3K | 1IE W 2l 4]
JoT 2T 4k 4 i TG a-SMA 23k (Figure 1A,B), 4141
G JE 2 6 RUR A I SRS Aff b Sk s, AT i T o o
JE) 301 4 £ 4 20 i S P o«-SMA 5 Vimentin JE38 35
M FELTHENRIRE (IE 5 ) HEU AT 4E A AL h JE a-SMA
PRI A S L L B A o-SMA ik {fH TG Vimentin
PRIk B A R WL K7 40 B (Figure 1D).,
2.2 REMMLFERD CAFs 1 o-SMA RiEER

TRANEE R CAFs 5 NF 28458 40 i Ak 24 kG )
GERFW, BT NF 5 CAFs 41839 5 Viminten F
PEZEIR , HANME S K ARTE | UE W 190 28 40 Jia 25 Sy 1) 72 o
LA AR, 283 R AN G 57 FAL AR CAFs 7T LA
o AN S B «-SMA PHAE R IK (Figure 2D), i NF
NG B 4B A7 AE (Figure 2C), P24 IK CK
(pan) 14 Gz 000 245 5 D00 HE B3 400 Bf 2 b R U5 0T g
(Figure 2E,2F)
2.3 Western blot ZXEXKEH CAFs.a-SMA Fix

P2 IR U5 BC X ) CAFs 5 NF i N, &
Western blot K il (Figure 3), &3 CAFs 7£ 6 A& AL

i e £ 7 & 2015 4 5% 21 %% 3



A:a-SMA expression in cancer tissue(x100)

C:a-SMA/Vimentin expressions in cancer tissue(x100)

B:a-SMA expression in normal tissue(x100)

D:a-SMA/Vimentin expressions in fibroadenoma(x200)

Note: A :-SMA was strong expressed by fibroblasts in the mesenchyme of breast cancer (brown). B:a-SMA was only expressed in the myoep-
ithelium around tube and acinus in normal breast tissue (brown). C:a-SMA(green) and Vimentin (red) were co-expressed in fibroblasts around can-

cer cell cluster. E was the local amplification of the rectangle area in C (double staining cells as the arrows pointed). D:In breast fibroadenoma, a-

SMA(-), Vimentin(+) expression was found in mesenchymal fibroblasts,and a-SMA(+), Vimentin(-) was found in myoepithelium around acinus.

Figure 1 The IHC assay for the activated marker of fibroblasts

Ja R o-SMA BH M SN, 1 986 55 41 20K IR 9 NF G
o-SMA 3K 5 A 55 (1 B SR, X 21 2 41 i
T — G AR E Y PDGFR-o, AHWF5E A BE K FL CAFs
5 NF A B 1525 (P>0.05),

3 4 it

RS ARG G fe b, &R R 2T 4k 40
MR OE 22 L MFs?', MFs RIS AR 5K ) 27 4t | 3k
ik a-SMA FI fibronectin F9 8§ 4% % 5% K ED-A (the
extra domain a variant form of fibronectin) , J& il 4E PR
T ) A D ) kX SE U KT T MFs W4 2
AE , MFs 19 W4 0 fff @ O3 46 /N2 o I 22 3800 1 4T 4

M FERE 2015 5% 21 A% 3 H

20 73 WA KA ) ECM. SR T B 0 3 kiR oz, it — 20
IR 8 G o 1024 S MR8 B m |, 0 Y AT 4
20 2 — PR RR IR R R A R P PSR T P Y
BLET HE AL R 2 ), B8 A U R E

i L AU ph 22 26 R 40 i L 200 L A1 5T 4 R
WA AL ANEE R Je 2 ST b R o A T i AL
g JERCT A SRR A SUROER ST B R RO
S5 TR DR ER IR N, 4% 200 D % 40 i o S5 45 g
32 FK FRGER T N A 40 S A 2 Ay (4 52 - DAL
6 240 M 1 A5 0 sl | I o A PR A VR IR 4 2
Ab T AW 2t CAFs 2 1 22 8 1 I 8 8] Jo PN i
EE AR AR LRI (RS IR B T
ZEH Bk R 18]S AR TGS AR Y CAFs 5
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NF

Vimentin

(x150)

a-SMA
(x100)

CK(pan)
(x100)

(pan) negative (Figure E,F).

Note : Both of the cells were Viminten positive in Figure A and B. Only partial cells in CAFs were o-
SMA positive in Figure C and D (arrow showed),a-SMA was negative in NF. Both CAFs and NF were CK

Figure 2 Immunocellulerchemical detection of Viminten,®-SMA and CK(pan) in CAFs and NF

CAFs

BIG5 f A AL 20 (1) MFs A — 2 AR, A48 o-
SMA 1 ED-A 35 iz 8 5 4i Dise 0 —F ek
) 22 5% & CAFs [ f7 1% i) (8], CAFs A 2 8 127
B, AT G 2 Rt AN ) 3 — BB 5E R BAE AN
[77) P9 20 e i 9 1) S5 o ok T 4 4 AT LA SR, X st
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R T AT LT SO RS B9 — S IE A BT AR o
SMA \FSP1,PDGFR FAP %1,

AT FH 5 s P 4 L 2 0 A e ) BT s
W) o-SMA , 77 7L B 9 2 4000 SR AG I | & B A 9
LA AE R B 19 2T AE AN (Figure 1) o 3%
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a-SMA

A
GAPDH
PDGFR-a
B
GAPDH
1CAFs SNF 5CAFs 6NF 6CAFs
P=0.655
P=0.002
250000001 _P=0238"
P=0.0007 P=0.467
- == P=0.002 ?
o
c 200000001 &l i?
150000.00] ;
—
—— — E—— Lo — —
: CAFI CAF5  CAF6
100000004 CAF1 Cgl\FfA CAF6 e
0.00™ = =
Passages Passages

A :8%SDS-Page, 10pg loading protein quantity ,a-SMA(42kD), GAPDH (36kD). B:12%SDS-Page,30ug loading protein quantity,
PDGFR-a(120kD). C:Comparison of lanes’density for a-SMA and PDGFR-a from the different passages of CAFs.

Figure 3 The Western blot and statistics results for lane density for the activated markers of
fibroblasts subcultured for several passages

S 20 i 5 IE H AL AU I AT 4 AN I TE a-SMA ik
AR B A 25 R CAFs £33k |1 NF LIk,
2 ST AV 1 B 2E A Ak R B 8 A G B A TR AR ) 45
W, WERSeR ISR, EEA =
S AR IE I HTARAURR 2 U % 56 I B $2ow , HE
JIT A AE S L 410 S5 9 HE B A 2T A A i 48 S B -
SMA 335, X TR CAFs 778 5k, ol e i ge i)
JE NAFAEAS [RVIR ZS A9 CAFs T 1 21855 55 490 1t Fr fige i
G J28 A0 Ak 24 2 B FE B SR 0 BT AT AT R A, 2
B0 AT e 0 S B -SMA 3k (Figure 2),
A TG R — LR CAFs 19 5 Btk
JUEAUESE R CAFs 5 MFs TEA7 TG I [E] A
B 122 55, CAFs AT IR, EITMEE#

M FERE 2015 5% 21 A% 3 H

RI R AT 5 | BRI — 45 5 v] 58 3 22 HAR 8 T 7%
RO . SRIMTASME IR CAFs B WRTE A
Z IR BRI, CAFs & A A B AR R 3006 MR | 1
PRFEZ A, SOH BH M 40 A JE AR K AR B AR 58 R
AN SR ) CAFs 5 NF #4722 WAL AR5 BT 45 10 4
Mo, EF X H A ) a-SMA FI PDGFR-a #F 17
Western blot [ K: 5 . HEE KR, &£k 6 &
) CAFs (ARBF5E i 2 0 e 6 A5 AR) A5 al A I 3] -
SMA #ik, H LK [E NF AH B 4530 A 5 Jo ) 22
o [, FRATHAREL RN, RSG5 1 W6 2 48 i T
PDGFR-a B &Ik LF- AN AFAE 22 7 (Figure 3), /&
EFEAR M L , o-SMA ik W W 55 1k i), 4%
M2 WALAE 1 CAFs BRI FF a-SMA ik, %5
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RALIR  o-SMA FHE CAFs 7f DL AE A0 4t 35— B i
(] o MR B ZEAR S 1 57 a-SMA B CAFs 1%
AR A KR (HAF — L B2 RS RT NF 85
I, A RE AL [ NS BER L B K i 5 2 0 B ik
2315 8 NF 19 Western blot £ o-SMA 55 FH . 4%
M 2H 2 A 1) e 2 ZH AR IR B B 2N Y, B 5
BN N R A HE a-SMA FHAEF- 1 UL 40
L R A AN )BT N A a-SMA BH 1 27 4 41 Jif
AFETE | 5 22 A0 45 21 4 I8 N 1 Jo5 21 24 40 i 7 J2 it

H T CAFs XF i 96 20 B A 28 2048 T 22000 1 7k
F, RSN CAFs 4E 47 5006 MR 00 R M R (4 41 52 55
TR AL EF)

Sk

[1]  Driskell RR,Lichtenberger BM,Hoste E,et al. Distinct fi-
broblast lineages determine dermal architecture in skin de-
velopment and repair]J]. Nature,2013,504(7479).277-281.

[2] Li B,Wang JH. Fibroblasts and myofibroblasts in wound
healing : force generation and measurement|J]. J Tissue Vi-
ability,2011,20(4): 108-120.

[3] Hinz B. Formation and function of the myofibroblast during
tissue repair{J]. J Invest Dermatol,2007,127(3):526-537.

[4]  Fu Z,Song P,Li D,et al. Cancer-associated fibroblasts from
invasive breast cancer have an attenuated capacity to se-
crete collagens|J]. Int J Oncol,2014,45(4):1479-1488.

[5]  Berdiel-Acer M, Cuadras D, Diaz-Maroto NG, et al. A mono-

tonic and prognostic genomic signature from fibroblasts for

200

(6]

(8]

9]

[10]

[11]

[12]

[13]

[14]

colorectal cancer initiation,progression,and metastasis [J].
Mol Cancer Res,2014,12(9):1254-1266.

Ostman A. Cancer-associated fibroblasts:recent develop-
ments and emerging challenges [J]. Semin Cancer Biol,
2014,25:1-2.

Marsh T, Pietras K,McAllister SS. Fibroblasts as architects
of cancer pathogenesis [J].
2013,1832(7):1070-1078.
Kalluri R,Zeisberg M. Fibroblasts in cancer [J]. Nat Rev
Cancer,2006,6(5):392-401.

Augsten M. Cancer-associated fibroblasts as another polar-

Biochim Biophys Acta,

ized cell type of the tumor microenvironment[J]. Front On-
col,2014,4.62.

Chu TY,Yang JT,Huang TH et al. Crosstalk with cancer-
associated fibroblasts increases the growth and radiation
survival of cervical cancer cells [J]. Radiat Res,2014,181
(5):540-547.

Kankuri E,Babusikova O,Hlubinova K,et al. Fibroblast
nemosis arrests growth and induces differentiation of human
leukemia cells[]J]. Int J Cancer,2008,122(6):1243-1252.
Balkwill FR,Capasso M,Hagemann T. The tumor mi-
croenvironment at a glance [J]. J Cell Seci,2012,125 (Pt
23):5591-5596.

Kharaishvili G,Simkova D,Bouchalova K, et al. The role
of cancer-associated fibroblasts,solid stress and other mi-
croenvironmental factors in tumor progression and therapy
resistance[J]. Cancer Cell Int,2014,14.41.

Cirri P,Chiarugi P. Cancer associated fibroblasts:the dark
side of the coin[J]. Am J Cancer Res,2011,1(4):482-497.

i e £ 7 & 2015 4 5% 21 %% 3



