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Establishment of cisplatin-resistant breast cancer cell line and role of FANCF
gene in cisplatin resistance

MA Yun"’, LI Shumo?, JIANG Aimei*, DONG Jian’ (1. The Third Affiliated Hospital of Kunming Medical University, Kunming
650106, Yunnan, China; 2. Department of Breast Surgery, The First Affiliated Hospital of Kunming Medical University, Kunming
650032, Yunnan, China)

[Abstract] Objective: To investigate the expression profile and function of FANCF gene (a key gene in FA/BRCA pathway) in both
cisplatin (DDP)-resistant and DDP-sensitive human triple-negative breast cancer cell lines and to analyze its correlation with DDP-resis-
tance in breast cancer. Methods: The DDP-resistant breast cancer MDA-MB-231 cell line (MDA-MB-231/DDP) was established by in-
duction of gradient DDP. The expression of FANCF gene in both sensitive and resistant cell lines was knocked-down by RNAI interfer-
ence technology and the knockdown efficiency was validated at both RNA and protein level. The cell viability of MDA-MB-231 cells
and MDA-MB-231/DDP cells was determined by the CCK8 assay; Flow cytometry was used to examine the cell cycle distribution and
apoptosis; the mRNA and protein expressions of FANCF gene were examined by using qRT-PCR and western blotting, respectively. Re-
sults: The resistance index of MDA-MB-231/DDP cells was 13.5 after 3-month induction. The mRNA and protein expressions of
FANCF were significantly increased in MDA-MB-231/DDP cells (all P<0.01). Cell cycle analysis indicated that the DDP treatment sig-
nificantly induced GO/G1 arrest and decreased the cell proportion in phase S and G2/M. siRNA-mediated knockdown of FANCF could
not only be able to increase sensitivity of MDA-MB-231 to DDP but also promote the cell apoptosis (all P<0.01). Conclusion: FANCF
attributes to the occurrence of DDP-resistance through anti-apoptosis effect, which might be served as a potential treatment target for
drug-resistant human breast cancer.

[Key words] breast cancer;cisplatin (DDP); MDA-MB-231/DDP cell; drug resistance; FANCF gene

[Chin J Cancer Biother, 2018, 25(6): 607-612. DOI: 10.3872/j.issn.1007-385X.2018.06.010]

[(EeWBE] EZXRARFAEETIIIH (No.81660472) ; 78 LA R G WA N A H 3R 1HRIBE BT H (No.L-201212) ; =5 M & 4R IR T BoR ¥
P 27 5 5 556 = W B I H (No.2015DG034) . Project supported by National Natural Science Foundation of China(No.81660472), Health System
Leading Personnel Training Program of Yunnan Province (No.L-201212), and the Key Laboratory of Transformation Medicine of Cell Therapy Technol-
ogy in Yunnan(No.2015DG034)

[MEZEEN]  D251979-), L WL AE, VR BRI, 32 2\ FLIRM IR 276 BT 7T, E-mail : magppv@sina.com

[BfEE&] # "2 (DONG Jian, corresponding author) , {8 ==, Z#% , {8 o 4= S Ul , 32 22 A FE WML IR IR 10 BE Al 5 1 PRI 7 , E-mail : dongji-
anl8@yahoo.com



+ 608 -

F [ R AR IR Ak K, 2018, 25(6)

FLARE 2 T ECA LR T B R R, 2012 45 4
1R 20 AN XK N R ZA 1 410 J5 387 R AR 28 M L g s
i A1 820 J3 BB T 9 , 11 2015 AE £ EH A L A
23.184 0 Ji# kIt , Hor 4.029 0 75 AFET- . FLAR
T 3R 30~59 5 10 L f i LB IR, 2 45 %
PLN L g A DR T i i R ™ AR
N5 2011 AEFR [ L e B A 09 151 24.862 0 351 (FLrp
W7 15.808 7 Ji ol AR A 9.053 3 Fi ), 5 BT A BT R
TWAEIRE 1) 17.10% o R IE AR IR 2 BTG
FrEUAR T BRI 20 15 SRR 1 995 26 R AE %6
i Etass . T 2 AERR T AR FEAR Z AT
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& H GeneCopoeia /A 7] , FANCF #1114 (35736) 1 H
SAB A F], JA TR IR 7 £ (559763) 14 H 55 [E BD &
"] , B - Actin (AB6276) I§ H Abcam A #] , Lipo-
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FRZH AN 2 TR ZH . B L 48 h Ja SR 4n i 3R 47 4% T3
fabrkarill . SEEG A 3 K.
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Fig .1 Establishment of DDP-resistant MDA-MB-231 cell line (MDA-MB-231/DDP) and its drug sensitivity

2.2 DDP @t 25 2m it MDA-MB-231/DDP L% F GO/  MB-231/DDP 58U 41 il (MDA-MB-23 1 #H tt , GO/
Gl A # G1 W40 B B2 380, G2/M BA 48 B vk /b , 36 B MDA-
G B SORS I 2 B B4 SR (B 2) R, MDA-  MB-231/DDP i 2540 o 4 K- UK 4 i 2218

MDA-MB-231 MDA-MB-231/DDP £ cam
807
B S
] SRR 60- G0/G1:50 9% 120 [ L Go/G1
_ B _ anmi |
S > S 80f
% 407 = 407 =
% ﬁ (o) 60 I
@) o ©
20- 20+ ad |
0 T - 7| . T T T 0 T T - T T T 4 0
0 50 100 150 200 250 0 50 100 150 200 25 MDA-MB-231 MDA-MB-231/DDP

DNA content DNA content

2 DDP i 253 MDA-MB-231 4R ] £ R #20
Fig .2 Effect of DDP resistance on the cell cycle of MDA-MB-231 cells

2.3 FANCF # MDA-MB-231/DDP %8 fig. ¥ % 5 & % 7~ »MDA-MB-231/DDP 4Hi i 1 FANCF mRNA [ 31k

I+ & BHOE S AT 5 45 1% , FANCF 128 [ 835 /K th 12
RT-qPCR A1 Western blotting £ Il 45 L (B 3) & FHi&E(P<0.01),

are



F [ R AR IR Ak K, 2018, 25(6)

< 610 -
A
- 501 P<0.01 X
ra) -
< & a0} _
wv
% S 30t
on
S
SR 20
5: S
Tz 10
E 0 A N
QO N R
& \é’& b&"o a‘°§
Cf‘\\ N ,»» ,,,&
B MDA-MB-231 MDA-MB-231/DDP

&3 MDA-MB-231#1MDA-MB-231/DDP #Rffish FANCF
mRNA(A)FIZE H(B)FRIEKF
Fig. 3 Expression of FANCF mRNA (A) and protein (B) in
MDA-MB-231 and MDA-MB-231/DDP cells
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Fig. 4 FNACF knockdown significantly reduced the expression
of mRNA(A)and protein (B) in MDA-MB-231 cells

MDA-MB-231/DDP

1201
100
80F
601
40F
20F

=@« NC-siRNA
-8~ siFANCF

Cell proliferation (%)

0.1 1 10 100 1000
DDP [py/(ug-ml™)]

5 FANCF-siRNA #4440 MDA-MB-231 $1 MDA-MB-231/DDP ZHAE155E
Fig 5. FANCF-siRNA transfection inhibited the proliferation of MDA-MB-231 and MDA-MB-231/DDP cells
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Fig. 6 Effect of FANCF knockout on the apoptosis of MDA-MB-231 and MDA-MB-231/DDP cells

33 i

DDP =& 5 —RHK AW, Eiln K BT T
30 4F, fe 5 DNA JE B N A2 6 42 (1 85%~90%)
A TR) A2 B 12 (15 1%~3%) , i i 7% £ 45 DNA
16 52388 i N 5 DNA F3 4548 52565 i 8 4 B e 76
W FH T S S bR (52 R RS I it | B
S B P B FLIE SO MR likEY, B
AT LA 80 %6 1 52 FUIR FA YR R ) MR s Blva A, R
DDP 72 Ak A 8 AT 2590, AR AT A A 2> B X
DDP 7 ARG 25 . A HF 7T TR, 50 % (1) IR e
FEAS H DDP Ji RS (] Y RIRT = AR TR 24 0 %1 MRy
SE (195, DDP (11 25 A 43 A2 2[R 3 45 R 7E FH 1 45
T B HE 52 M 40 i A A7 AN 5 38 B 1K) 2038 \DNA 45343
(38 0 38 o DNA #54542 5 T 46 6 BRCALL
RS A R N AN HE 254 1) 2038 W DNA I R
Ak Yo A B RN miRNA A= 4035 P ) T B 2% 0 i
DNA #1514 5 /& DDP == 2L (1 Z5 {1 2 — , FE
e 210 PR 243 1 4% DR DR 2 T 1) 9% 28 A ELAE AT oK g
TG

J6 AT JE %% 1fi. (Fanconi anemia, FA) /& —Ffh & WL 10
et B T SR 05 » A R A S R B e, R IR AR
FRE PN A2 FA B35 25 5 A6 ST e A ) )
Rl A FA /D WL, AH FAJE PR (1) 4 401 fif 9 735 B 3 R 1ot
A 22 T BRAE ORI Ji (OG5 I« B9 S50 1R iR
S ) O B DL LS FA/BRCA % A fRAT AT — AN 3
DRl A 5 A B 3 i 2K #8 T e 51 AES AR S IR I DR 9% 9
T, A AR BB DA R RG v e AE A 5
FEZEM . H AT AN FA/BRCA BB K KL KA
19, FE @I N3P RS 5 DNA i iE 5
FA A% 0 & AR T B FANCD2 [ 832 240 F1 FA J8
% TN DNAMBE . FARZ LR GMH 84 FA R R
H K, HZ 24 FANCD2, J5 3 W0id FA I % R A%
IR 2 5 DNA #7156 2", FANCF 2 FAROLE A
P ) OGS B 1, RIS Fe® FA R AR IIME R, IR A
%5 FANCD2 iz %L BUE L2 . FA/BRCA Jd i if

it 2 5 DNA #5115 5 DA4ERR L DR (1) 56 % 4% , BRCA
A BRCA2 t# I\ A& FA Kl 7. WF5E" K I, FA/
BRCA it #% I A IR 7] 3 SOBSUR P S0 b e 1) R A 2R
Hhn. dk4h, FA/BRCA M@ 38 5 s 16 I 1 [ S AH
I, 108 B 5 0SS R 2G YDA BU  BUR A G,
FA @ B W FE BOE 2 5 ORI 25 10 kK A
FANCF #& FA/BRCA # I S8 H T, 2 5
DNA & & I 2 ANl i 8 A A HAEA], 445 BACAL.
RAD51.ATM FINBS1 %6, w72 IR, 7EAN [A] 1
ST R b A8 B FANCF T ER,  HEI 78 i 2 A2
I, R T EUR R A e FUR AR . A,
AW R, FANCF 5 g it 245 i R A
— € K &, FANCF J& 3)) ¥ [ H 2 A0 R0 25 (R U 28R 5 B0
S A ) BB A O

ARSI R FH DDP 25403k BE s A i 7 =B
FL % % MDA-MB-231 DDP it 25 4H it #% MDA-MB-
231/DDP. 1 41l J& 5 7+ 30 DDP &b 2 7 i
40 i J5 MDA-MB-231/DDP 5 MDA-MB-231 4l fifd #H
bt , GO/G1 HH 20 A & 35 0, S BA AT G2/M 3 248 i ik
o TR 25 40 B AR K B U AT BB 22 1%, % B DDP BB %
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