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[ ZE] B8 P PRI a8 F 1 WA MCTT )FE PR 4 26 20 Bl 40 e 7s A T se . ik A gflik
B MCT1 i SR e sk d AR i e it AR AS49 2, LIl MCT1 SR KB, 4 G418 kM5, H PCR,RT-PCR
TriE%55E MCT1 J XFEF 5 A549 LR A0 HEA 5 FH A6 B 7L AN A 1 63 40 59 0 52 4B pH( intracellular pH, pHi ) FLER
B ATP & FHIR AL T D0 AN IR T O, FEHE RN Y MCT1 J SCEEBH A 40 MR AS49 AT R B T, W%
BN RK . ER: 5 A549 4UH LA FE Y MCT1 K2 SCEEF 4 pHi F#IR( P <0.05 ) FLER it 3% F+( P <0.001 ), ATP
TR B P <0.05), FY MCT1 & CEEHE B4R T3 B 8 5 T AS49 40AE( P <0.01 ). ALY MCT1 = SCIEBE
YRR IR A 8 LR AS49 ARG H/N P <0.001 )0 Z5i8: MCT1 JEPR X yRa 4 st 5 o v EoA FE RIS 1R

[ X817 ] BB & AN ; M, pHi; ILIR; ATP; BAER
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Effect of Inhibiting the Expression of the First Subtype of the Monocarboxy-
late Transporter( MCT1 ) Gene on Proliferation and Apoptosis in Human
Lung Adenocarcinoma Cells

ZHANG Gui-zhi, HUANG Gui-jun, CHENG Dang-xiao , Guo Xian-jian, Qian Gui-sheng ( Institute of Respirato-
ry Disease, Xingiao Hospital, Third Military Medical University, Chongqing , 400037, China )

[ Abstract ] Objective: To study the effect of inhibiting the expreesion of the first subtype of the monocarboxylate trans-
porter{ MCT1 ) gene on proliferation and apoptosis in tumor cells. Methods: MCTI antisense gene expression vector was
introduced into A549 cells with electroporation to inhibit the expression of MCT1 gene. The positive colonies were selected
by G418. The integration of MCT1 antisense gene and A549 genomic DNA was confirmed by PCR and RT-PCR tech-
nique. The pHi, lactate content and ATP content were detected with spectrophotometry and bioluminescence method re-
spectively. The conditions of cell apoptosis were measured with in situ apoptosis assay kit. And cells transfected MCT1 an-
tisense gene and A549 cells were inoculated in nude mouse subcutaneous to observe the growth of transplantation tumor.
Results: Compared with A549 cells, the pHi of cells transfected MCT1 antisense gene was remarkably decreased ( P <
0.05 ), and lactate content was remarkably increased ( P <0.001 ), ATP content was remarkably decreased ( P <0. 05 ).
Apoptosis rate of cells transfected MCT1 antisense gene was remarkly higher than A549 cells( P <0.01 ). And the nude
mouse transplantation tumors inoculated cells transfected MCT1 antisense gene were significantly lighter and smaller than
that ones inoculated A549 cells( P <0.001 ). Conclusion: MCTI gene plays an important role in proliferation and apopto-
sis of tumor cells.

[ Key words | monocarboxylate transporter gene; lung neoplasm; pHi; lactate; ATP; transplantation tumor
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JLPAERR AR A ik . PIIEHER MCT1 ] BE e
ANAE N A Y LR e iz Ko pHi I Y T TR A AR
o ASSZI I FH B SCHE A i 12 455 R 75 fie e 40 i ) 3
5, BRI 5T MCT1 3 DRGS rb J6 40 A 446 5 L 0 T2 A9 32
M

1 #MH5FE

1.1 MRSk

NI BRI 4 M AS49 A 38T O A7 4 B bk s MCT1 2
PR ek A th o T A 2 1. Gene-pluser HL %7 4L
ASCRNR 24 AR AW H 55 E Bio-Rad A H] .
1.2 JECKL DNA 9 34 A H

FiSCHRL 2 IO 0 14T o
1.3 ks

AS549 AL RPMI-1640 }5F: , 7£ 37°C ,5% CO,
SEEAE i R ARSI G RE AR
1.4 WAL G

b T B A KB AS49 B3R 3 4 1 )A549
o B ZH ( A549 )5 2 ) F% Y« pLXSN ZH( A549-pLX-
SN );3 &Yy A549 Jz LFHEFI F 3B 2 & pLXSN-MCT1 41
( A549-MCT1 ). ¥4 77162 0 3CHk 3 1.
1.5 G418 fifiik

YR YL 48 h 5 AT R SRR R W & G418
500 pg/ml,5 d JEEUH 200 we/ml 4ERFREFR
1.6  pHi Iz

Yo SCHRL 4-5 kit iT,
1.7 4 N AR I

B A549,A549-MCT1 F1 A549-pLXSN 4 ifd il 5 5
YR, B0, AR B ER VW, A 2 Bl 1
108/ml, IR EE 1 h, B L3 LB IR & /e
U A ) T AR BT AR B INAE , Bio-20 584143
JEGEETH SEE PE 22 F] ), MA4 530 nm OGEE SR FL
PR .
1.8 2 A 8 T

Foe S A8 T R R R B fEE BM A R ) 7 ik i

1.9 4iiffd ATP Jll%E

iz ATP K527 £ Roche 725 )75 647 o
1.10 #5080

Yo SCHRL 6 1075547 o

BALB/c #R/NER 20 H, MEHEARHT 4 ~ 5 JA, T
FHHN(20. 13 £0.56 )g, BEALEH & H 10 HAR/N R0
TR H B AS49-MCT1 40 i, 35 3 K2 T #2 Fh AS549-
MCTI-NHEL 20 Jfd, 55 4b 10 2 2R/ BUS e F $5 F
A549-MCT1-NHE1 4. #MHTFHR LK, He %

Bt Sk 1) T S5 5 BT 20 Y e o A LA S
BRE R A R 1 x 107 L 400( 0.2 ml ).

RN AN, K AR /I BRL 2% 1] TG4 0 o i 1A ) 5%
FhAFR. AR B, A 2 KSR 45 A4 KA
O, 10 d 5 R RIES 1 Ik, SEgn 45 o it P e An R RO &
IO PR R AR a ) MEEAR(b), ARG
JERF V) =axb? x w/6, 188, TR 5 45 d 4b3E
Sy, BT B, BRI L 109% vk F RS [ L 0 W
5%

2 el

L1 Bt AR SCBIE R « s £, R
SPSS 8.0 FRAFAE ¢ K5

2 5 R

2.1 BrEFEREm A
2.1.1 PCR%Z5H

M 51416 8 pLXSN K/ 139 bp, MCT1 K/
640 bp, H A5 H PCR 9738 H B9 7= 91 K/NA 779 bp,
S RAHRFCIE 1),

El1 PiEEENEE
Fig. 1 The identification of resistance cloning
1: Marker ( ADNA/EcoR I + HindIl ); 2: A549 — MCT1

2.1.2 RT-PCR %%

M54 & R 1 A549-MCT1, A549-pLXSN 4 fifs ity
neo F& F FEH /NI R 429 bp, IESZE 0K MCT1 L X
FE DR I L YLt A AS49 RS2 h( ILE 2 ).
2.2 pHi brdERhZe [1E ) RE K pHi I 22 45
2.2.1 pHi faifEf 4, ZEA A pHi %€ &1 T ( pHi
6.6,6.8,7.0,7.2,7.4), 4041 495 nm/440 nm )75
e BE A FIR( x =5,n =3 )43 3. 81 £0.04,4. 67
+0.02,5.51 +0.03,6.36 +0.03,7.21 £0.02, FEH
FHENY = —26.164 +4.237X(r=0.991,P <0.01 ),
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FE AR Y = —26.164 +4.237X (r=0.991,P <
0.001 ).
2.2.2 pHi lESE R

AS49-MCT1 4L 12 h,24 h,48 h pHi kb A549 41
FHIEIEAH A pHi ZIC, 22 A B W& 1),
2.3 FLER 25

M A549, A549-pLXSN, A549-MCTr 4 Jifd L 15 % )
FELE T LU B S (8] 9 2 K P 2L IR JC P ek
A H BRI E BET R LR 1),
2.4 JEASE M IE TR 2

B I AS49-MCT1 )P T-%:( 18.9 +0.37 )% ,
X IR AN AS49 )P T-F.(1.05 £0.24 )% , A4 B & %
F(P<0.01),
2.5 ATP prifE il £ ml A 77 72

Y =9.3024 +0.7552X ( r=0.9868,P <0.01 ), &
ME AS49 4 ML . AS49-pLXSN 4 il . A549-MCT1 4 Jity
B ATP & 520510 7. 8 x 10 7% mol/L, 6. 99 x 10 ~°
mol/L,5.27 x 10 ~® mol/L. HILFE tH,5 A549 4 A
I, A549-MCT1 40 A ATP & B SLFRAR( P <0.05 ).
2.6 MBS R

A549 4155 6 K BD P AR T DL i 2 404 K T
A549-MCT1 #H%5 8 K \A549-MCT1-NHE1 455 28 K nf
DU AR . A549 411 A549-MCT1 241 10 R /Ny
K R T A549-MCT1-NHE1 2H 10 H#/NEACE 8

S H IR WA 3 ).

o BRI - bR AR B B0 B, SR DL, AR
R, VIR 1 B R XA SRS . BT R
B S I AT S KRB R o i A i 2 e 2
Ko, 8 20 52 9 P IR AR RS, 20 DX A A S Y 7 Sk
AR MR R S5 R o 58 40 A AR b 25 g /DN, K/ NIE
BA—E RO vE s, A% R A2 B, TR,
AT L BLTE 73 24

E 2 neo EEMERE
Fig.2 The identification of neo gene
1: Marker ( ADNA/EcoR [ + Hind Il );
2: A549 — pLXSN; 3: A549 - MCT1

R 1 A549, A549-pLXSN, A549-MCT1 4R 7R [E A48 s HO 20 B pHi
Tab. 1 The pHi of A549, A549-pLXSN, A549-MCT1 cells in different time

A549 A549-pLXSN =

A549-MCT1%

12 h 24 h 48 h 12 h

24 h 48 h 12 h 24 h 48 h

FIR 6.02+0.03 5.98+0.02 5.93+0.04 5.94+0.03 5.69+0.05 5.31+£0.04 5.73+0.06 5.05+0.02 4.50+0.03

pHi 7.12 7.11 7.10 7.10

7.04 6.95 7.05 6.89 6.76

* A549-pLXSN vs A549 P >0.05; A A549-MCT1 vs A549 P <0.05

K2 A549,A549-pLXSN,A549-MCT1 4B A4 S B £ 45 5 mmol/L )
Tab. 2 The result of lactate of A549, A549-pLXSN, A549-MCT1 cells( mmol/L )

Cells 1 st day 4 th day 7 th day 10 th day

A549 0.2506 +0.03 0.2519 +£0.04 0.2523 +0.02 0.2540 +0.05
# A549-pLXSN 0.2719 £0.02 0.2837 £0.01 0.2875 £0.03 0.2901 £0.03
A A549-MCT1 0.4536 £0.02 0.4878 £0.03 0.5413 +£0.02 0.5726 +0.04

* A549-pLXSN vs A549 P >0.05; A A549-MCT1 vs A549 P <0.001
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F3  A549,A549-MCT1 EMBERE AR EEREMEEE(x +5,n=10)

Tab. 3

growth and weight of tumors after inoculating A549 and A549-MCT1 cells ( x =s,n =10 )

Cells number

Growth of tumors

Inoculating cells

(1x10"/ml) Incidence Mean latency( d ) Volume( cm® ) Weight ( g)
A549 1.0 10/10 6 1.3718 £0.5355 1.3412 £0.3860
A549-MCT1 1.0 10/10 8 0.726 +0.2902" 0.6073 £0.1207 "

* A549-MCT1 vs A549 P <0.001

3 %W 8

MCT1 fE R —Ff 55 B 32 26 1, A7 7E TR 22 v 4
firh, MCT1 %5 5 FL0 RO SRR IR (1 5 452
SRR FLIR A B s B R A AT SR i B I i
S5 H LA VSRR (0 77 AR 7 (7] ) 4% 52, DT I
BRAEBEM A P L K H | e R A0 I N R ZS 2R
o BN S 2 8 A 7E 2 5 FL R 35 | g &= 1Q
SR pHi 7 5 R AR AR . WRBE R X
R AN 258, BHWT AR T i 40 i st vl RE 25 A
N8 A R AT B A B 7o o 1 o |
T

AR S FH P 2 L PR Y vl MCTT 2 )3k A
gL AN AS49 difirh, Jfid@ i PCR, RT-PCR
TSRSy . FAT 5500 T Y 40 M pHi
MFLIR & &, 45 B & P A549-MCT1 40, pHi B & %
1M FLIR & i Th . X AT RESE T MCT1 f Sk R ol
T MCT1 FEH A FE, M L9 MCT1 K, A R
B MCT1 A fiE A R 5% 12 1% 1 3 Z2 0 LR, ifi i i 1
MCT1 XAFAEIAH R, 51 MCT1 Xt ZLAER Y 54
B DIREZ WSS , M N BB WAk, pHi FRAG. Xl
P MCT1 Jk P57 i e 48 e v 1) — A 75 22 ) BB T ok
ML I Z R FLRRAR A 1, LB S0 i N R Ak, i pHi £
FETE RS

AS49 iR 40 it 7E IE 1% BT 38 I I i R A AR
A RE L, AR R KA R A A i s i 2. AR
WF5E F A 9 2% 6 0 Mk 0 A B P ATP 5 2, 2 30
AS49-MCT1 UMM ATP 55 AS49 20 fa Al L k%
(P <0.05). XUERH, MCTI 2 XL A S A, B 1A
T MCT1 S 3 2 LR, i N ZLIR & i T e
S T R 8 ATP AR R AR, gk R E W,
MCT1 PR 7 i 40 e H ) B B 38 57 69 2 6 T BE R T
T B IR A G AR A K AR A

AR TR, A& A e A549-MCT1 14 4 il
FE AL YLy AS49 208 T3 i 38 =, AT RE 2 4N i Y
P (3 oL S AR P D 11 ( DNase 11 )75 &2 A Jiifi 4

B ga Tl 800 BEHA MCT1 i X R i Fa 5 3k i R
I T R B TR

ARSI A MEL T MCT1 FE R X AS49 41 i R AR
R PER R . 25 R R, 53R AS49 A 1L, 32
Flt AS49-MCT1 Z At J5 B /0N BB HE 98 A 1 5l B o 18 FL
JRBR 1 BH MCT1 iz IR ) 5 A B 35 B AIR T AS49 41
Ji ZR A P BOR M . LR R AT BE SR B TR 40 pH
AR N RBE AL RE AR Rl L S BOUE M AR KR
JEEE U 5553 T A2 P R e 0 B A

DL SRR, R SO AR BN MCT1 2R i %
ik, ] AR R AN LAY pHi Y FFLIR s ThiE
ATP A B0 I 5% i A A o, ol g 400 it A 5k
Ry H & AT X R BT MCT1 56 87 i g8 4
JL pHi P L RE R A 4 A % 39 5 2R K A T
PR BB VE R . MCT1 35 A 0 BE Rk b9 va
I7 IO B A, B TS R R AR A
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