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Monocarboxylate transporter 1 enhances the sensitivity of breast cancer cells to

3-bromopyruvate in vitro
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Abstract: Objective To investigate the role of monocarboxylate transporter 1 (MCT1) in enhancing the sensitivity of breast
cancer cells to 3-bromopyruvate (3-BrPA). Methods The inhibitory effect of 3-BrPA on the proliferation of breast cancer cells
was assessed with MTT assay, and brominated propidium bromide single staining flow cytometry was used for detecting the
cell apoptosis. An ELISA kit was used to detect the intracellular levels of hexokinase II, lactate dehydrogenase, lactate, and
adenosine triphosphate, and Western blotting was performed to detect the expression of MCT1. MDA-MB-231 cells were
transiently transfected with MCT1 cDNA for over-expressing MCT1, and the effect of 3-BrPA on the cell proliferation and
adenosine triphosphate level was deteced. Results 3-BrPA did not produce significant effects on the proliferation and
apoptosis of MDA-MB-231 cells, and the cells treated with 200 pumol/L 3-BrPA for 24 h showed an inhibition rate and an
apoptosis rate of only 8.72% and 7.8% , respectively. The same treatment, however, produced an inhibition rate and an
apoptosis rate of 84.6% and 82.3% in MCE-7 cells, respectively. In MDA-MB-231 cells with MCT1 overexpression, 200 pmol/L
3-BrPA resulted in an inhibition rate of 72.44%, significantly higher than that in the control cells (P<0.05); treatment of the cells
with 25, 50, 100, and 200 pumol/L 3-BrPA for 6 h resulted in intracellular adenosine triphosphate levels of 96.98%, 88.44%, 43.3%
and 27.56% relative to the control level respectively. Conclusion MCT1 can enhance the sensitivity of breast cancer cells to
3-BrPA possibly by transporting 3-BrPA into cells to inhibit cell glycolysis.

Keywords: breast cancer; 3-BrPA; monocarboxylate transporter 1; glycolysis; Warburg effect

VAR, B AR 0 AE  BE R AR IR, 2012 4R At FURE BT ABCh 1410 7 36T NEGA
HWIBAEE N, 2015 4E EPRERERT A A ARSI . B 7820 71, Ho, FUMMEH) B R B 42T, By
po— B PR R B Y H R, X TR 6T

&5 HH7:2017-01-10 \ NN N s
s T AAFARFRAS T Jy = AR AR 2500 B S 230T
e e sy, HERTTEURAG RIS TRH, SRS S

i 1 (KJ2016SD39) ; Z A8 PR A VEAC M H (1503062024) s T 5 A ;
R LRI (KI2015A177) hpmpeaee epttangnt RO PRI 25 BB B BT s Rl

it H (Byyexz1621) TR 3 HRAE IR B 7 SR P 3 02 3112
Supported by National Natural Science Fundation of China (81372899, s, R8BS T — 294 e, 3-1 174 Bl ik
81003155). (3-BrPA) J&— T I fiff 410 1 71 ﬁm_uffﬂ%ﬂﬂﬂlﬂﬁﬁéﬂﬂ

ety 2R ZEE-L- B , E-mail: 915082607@qg.com

: SR = RS 47 5
BEESE X W, 242, W44 S0, B3 : 0552-3175234, E-mail: H@ﬁ?%ﬁ%’p%@//:‘@éﬁiﬁﬂ%ﬁ(ATP)Eﬁfzi,Efﬁl,ﬁi}i@
liuhao6886@°foxmail.com; A5 iff & , flf £, &l 32 4T B2 i, L i - FETZ. BURBEFTIES: 3-BrPA B ANER LR AL
0552-3086125, E-mail: alanhailun@163.com R BT BB A AR 2



http://www.j-smu.com

J South Med Univ, 2017, 37(5): 588-593 - 589 -

HURIR LI B ) 2 o A TEN L Sh Y A |
W — S H H ), TR 1) R A R i i A
BLWE X, RIRL 2 H A LIMCTOE N R R
MHER AT — 5L, ST FLIR IR AR
F—IURIRMEZ I8 T RKEXE,HHETMCTL
FEEE 3-BrPA BUBME TS T IATFFE M1 o ASIREHREIAS
Ivi) L i A ARLX 3-BrPA 1 AUERME: , BEPRIC AU Y 3L
BRI AN, I R MCTL ki — A R 98 HAE o
3-BrPA BB AAE T, LU A 2L PG RYA T 7 1
HEB A AN

1 etk
1.1 smiakk

NG Ak MDA-MB-231 Fil MCF-7 It T
PHEE M AR TR B 2 e AR AL 2 RS
%o WiFE T 10%H A MG 4 1035 7Y DMEM bt ik
i (HR R 1x10° U/L 455 % 100 mg/L) , & T 37 C.
5%CO. 7
1.2 23K

DMEM = B 3% 77 5 | Opti-MEM 85 35 5 | e
fiti JG2F 175 T Gibeo, 3-BrPA MTT AL N BE T
Sigma, fet A MCTLHLAK | 24T A B-actin HL &1y T
Abcam, MCT1 3z 235 Bk T 115 75 B 3L A PR
], Lipo2000 14T Invitrogen, ATP A&7 &t [ 24
KWL
1.3 MTT skAbim 2m B3 54 0 4)

O #oA: KN A sh T 96 FLAR F , BEFL A5 A
100 pL %4 MDA-MB-231(1x10*4L) FIMCF-7(5%10%/
L) ARSI AT Th R 24 h s 52 f L
FEW, I A ARk E (0, 25.,50,100, 200 pmol/L)
3-BrPA BT SR, IR B IR AL, B 5 AL
g% 24 NIE  FE B T SRR A28 1k, i Lm
A 15 ub MTT, R E, BEfahsRa he, 55 2L
HEFEIR, LI 150 pl —FHESIV AR, 37 CIRARIRE
30 min &, B UREMIE A< 7 490 nm AbSFLIROGRE .
1.4 RACHRP R fa feL 0

IO K B A AR T 12400 T, LA L mL
Bt DMEM 8% 3% W, V8 4% 40 i B v ok B, il
MDA-MB-231 Fll MCF-7 ¢ £ 43 51| & 2 x 10°FL A1 1.5 %
10°H4L, 5557 24h 5 , 54 5 AT AR [R vk (0., 25,50, 100,
200 pmol/L)3-BrPA IS5 IR , 4R 235 57 24 h, AR 4
L, A L mL 75%7K LT , 4 Cil e, HIBRALINIE
YRt 2 hg , AR S UG 4n iR T
15 THess [ Fe LB L EBE 0 m) 2

IO ECAE K 1 4n i fh 1 6 FLAH , BEFLINA 2 mL
FEFRU, % MDA-MB-231 H MCF-7 41l i B i e i 4>

54 3.5x10° LA 2.5%10°HL, 597 24 h 5 , B & A A
[ (0.25.50.,100.200 pmol/L)3-BrPA 55571k , 4k
ZERESE 24 h R WL, 4 °C 12 000 r/min &5.0> 30 min
B3 TR S50 A e AR T A5
% (Cloud-Clone Crop. ) FIIZLa it BN e 277 4 (R
SRR B E IR P . SCE R 31K
1.6 fmif ik FLBR ATP K4 2

U KRS R 0 40 i F 1 6 L AR b, o A
MDA-MB-231 1 MCF-7 £ e v i 5351k 3.5% 10°/
LA 2.5x10°HL, 5 FeAahEgE 24 h s I S A AR
J#(0.25.50,100.200 pmol/L ) 3-BrPA it 15 55 Wik ik 3
24 ha 6 h (R L% F1 ATP 43 S AL 35 24 h #16 h) J5
AR AN AGE B IR R 2% M B RS 2 1.5 mL
EP 4, —20 CI A2 kRl 3 VR, [ AN 7503 244 , 4 °C
12 000 r/min 5.0 30 min B3 FH TR 225041 505
{5 FHFL IR I 2 38577 £ (BioVision) Fll ATP il 2 %571 £
GERR)PATRN . SCRE R 31K,
1.7 Western blot#:m| & & k&

B AHEEER T 60 mm-F-L24 hm  WAEANA, i A
T YRR A SR, VK 247 30 min, 4 CARIRELOL
12 000 r/mim &5.0> 30 min, $EHCGE 1 L3, ffi F BCA
TR e R, S AR A BSR40 ng &
FiE1 T SDS-PAGE HiJk ; 1 2 AR I s FH 5%l
ATt 4 DUZR PSS (e 58 AR R SR A TR 3 K,
5 minfik ;4 C—Hrid i, VU P (e 56 ) AR R
VEIR 3V —Hua i P 2 h; USRS (beke) AEmime
ERVSIEIR 3 U ECLIA & = & A2 , Bio-Rad ik
UG R GARBUENA
1.8 it ok ks 4

B RORAS R AP r 40 Fh T 6 FLAR T , 1% MDA-
MB-231 2 B R B 4330l ol 3.5 10°H L, 357348 h %
3524 h i, {4 FH 1ipo2000 Fil Opti-MEM 5 35 5 5 [Fki
OV BRZH Ry 23 AR TR TE U S IIMAA S Pt 2
FIML R Y Opti-MEM #5332 £ v, 6 h Ji5 48 158 fif (1)
DMEM 5553, 4kEi557 48 h J5 H T2
1.9 SRt ook

SR FH SPSS13.0 A% S 48 Rt A T o0 b, S 8
PR S R 22 R R 2 22
S3HTHTLSD K56 H A4 (8] 22 5+, P<0.05 22 A Gttt

M/ S )
FRX
S o

2 R
2.1 3-BrPA s+ A UL 2w i, MDA-MB-231 #= MCF-7
& 38 78 A R4 A

MTT 45 S0 . Bifi 25 24590 % 5 30 I A E F s ] 4iE
£, 3-BrPA X A FL I8 41 Jifd MDA-MB-231 i1 MCF-7



- 590 - J South Med Univ, 2017, 37(5): 588-593

http://www.j-smu.com

A FEAN I FHAAR RS i (141 1) . MDA-MB-231 4
JROAARE AR, 200 pmol/L 3-BrPAYEF MDA-MB-231
N1 72 h S MH AL A 16.64%, 1fif 100 umol/L 2591
FHMCF-7 210 24 h J540iH1 283451 84.64% , 5 %] BE4H [,
BEA G225 (P<0.05, F 1A) . 7E48)E B iR

A 1207 MDA-MB-231
g 80+
=
5 60
=
T 40+
o —m-24h
20 | ——48h
——72h
0 T T T 1
0 25 50 100 200
3-BrPA (umol/L)
B

MDA-MB-231

MCF-7

25

— I TSR [V 3-BrPA KL IR S I A4S, 45
o BEE 29U 3G, MDA-MB-231 4ilfiig riE
ST BEAR DL I Sl 2O 5 1717 MIC -7 240 L PR T 285 85
AW AL (E1B).

1207 MCF-7

100 ®

D ©
o o
| 1

ey
o

Cell viability (%)

—a-24h
——48h

N
o

—4—72h

* %%

0 25 50 100 200
3-BrPA (umol/L)

3-BrPA (umol/L)

1 3-BrPAXt MDA-MB-231 %1 MCF-7 4ApffiEsaNH{E A

Fig.1 Inhibitory effect of 3-BrPA on MDA-MB-231 and MCE-7 cells. A: Cell viability; B: Morphological changes of the cells. (*P<0.05
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