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LAT1 % CD98hc 7E B4R SGC-7901 FAIRix R LATI Xt EL4RREAEYI1T H RIS

Fpal kA HER (400016 &Pk, e EERF R F R 55— BE Be 1 /MR ;241001 228 FEW1 , e i 12 2 B g Rl
AR

[(HE] HMY 05 L RSILIR SR 1 (LATL) 55 R4k CD98he 7 B w41 il SGC-7901 ik K LATI
ST ST AE TR, J7 i K B R4 SGC-7901 4324 1.10,100 wmol/L BCH T A 2s 4 % BE 2 4 26,
RT-PCR . IF 5 Western blot ;1] & & 40 it SGC-7901 w1 LATI1 5 CD98hec mRNA 2K ) Fih, AIFHER) BCH /EH T B @
AL SGC-7901 48 h J&7 , Fi B PUmB S (MTS) Eb €232 K6 00 45 25 41 Ml A= < 175 000, 37 X A {SCAG: T 4% 2L 20m e 0 3009 4 A 75 1
Transwell 4IRS/ N AT 25 20 A MERL BE T 00728 fk . 853 LATI S H % —5RIK CD98he 7E B 4t il SGC-7901 i 2 5
Fik, HaEx M, BE%E BCH M3, B 4N SGC-7901 Ay FE A 1 S5 A2 BE 1 B i MK 4N R 40 4 #r
RIL,BCH AP B R 4 Ma 2 S W40 M i/, 1 Go/G, I fu s n (P <0.05) . 518 LAT1 JH % — 5 {K CD98hc 1F
SGC-7901 A A 23k , LATI Al HEfE#E SGC-7901 4H Ay 345 , It 4 it R i i A% , 4538 SGC-7901 4 i) E R HE 1 -

[XgR] B L REERFIZEAR 1;CD98he; 5 ; 4 i &1 ; iE5%
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Expression of L. amino acid transporter 1 and its heterodimer CD98hc in gastric

cancer SGC-7901 cells and effect of the former on biological behaviors of the cells
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[ Abstract | Objective To observe the expression of L. amino acid transporter 1 ( LAT1) and its
heterodimer CD98he in gastric cancer SGC-7901 cells and the effect of LAT1 on proliferation and migration of
SGC-7901 cells. Methods  Gastric cancer SGC-7901 cells were divided into 1 pmol/L BCH intervention
group, 10 mol/L BCH intervention group,100 pwmol/L BCH intervention group and control group. Expression of
LAT1 and CD98hc mRNA in gastric cancer SGC-7901 cells was detected by RT-PCR, 1F and Western blotting ,
respectively. After the SGC-7901 cells were cultured with BCH at different concentrations for 48 h, their prolif-
eration was detected by MTS colorimetry, distribution of cell cycle in different groups was assayed by flow cy-
tometry, and cell migration in different groups was observed in Transwell chamber. Results LATIl and
CD98hc were highly expressed in SGC-7901 cells. The proliferation and migration level in SGC-7901 cells de-
creased with the increasing BCH concentration and were significantly lower in 3 BCH intervention groups than in
control group. Cell cycle analysis showed that the number of SGC-7901 cells was lesser in S phase and greater
in G,/G, phase after BCH treatment( P <0.05). Conclusion LAT1 and CD98hc are expressed in SGC-7901
cells. LAT1 may promote the proliferation and migration of SGC-7901 cells and speed up their cell cycle process.

[ Key words | gastric cancer; L. amino acid transporter 1; CD98hc; proliferation; cell cycle; migration

Supported by the Key Project of Natural Scientific Research Foundation From Department of Education of Anhui Province ( KJ2011A264 ). Corresponding
author; Zhang Caiquan, Tel; 86-23-89011172, E-mail; zhangyu0323@ 21cn. com

[(BEETH] ZEEHUFETAARREIIIES E ST (KI2011A264)
[EEMEE] kA4, BiG:(023)89011172,E-mail : zhangyu0323@ 21 cn. com



%34 55 143 £ = FE KB K ¥ ¥ R
J Third Mil Med Univ

2012 47 A 30 H

Vol. 34, No. 14
Jul. 30 2012 1419

EAERE AN B A TR SR RS TR
B TR T SRR, SRR R AT b 1) 3R 0T
R —o IR NS 2 th B SRR 8 A 58
B, L B IR % 12 2K 1 ( L-type amino acid trans-
porter-1 , LAT1 ) > L 7 5 3 iR i iz 48 M v £ B2 Bt
LAT1 D)RER) K457 B AN AR |5 —Fp 2 RURE AL
I 4F2he( XHx CD98he ) 254, L i AR K&
S AN S EA N . HRTAIN S LATL 5
CD98he 7E T e vh 63k S 3, Ry AN b i 2t A 3
Bt~ . {H LATL 75 & it b v B a5 ot b 3 45
BrBto AW 55 LA JE 40 B SGC-7901 Ay 8 AL, 443+
LAT1 5 CD98he 7t 1 Js 4 b i 35 S LATL Xof 241 Jfd
Bag SRR SR

1 w7

1.1 #4

N\ e A Bk SGC-7901 5 A BP 82488 SKOV3 W T iRl
B 19 40 i P2, RT-PCR {2 7 & 1 T Promega 24 #], FlHT A
LATL B si REHTIRIE T HAS Cosmo AW 28 1), St A CD98he £
TEREPUARNY T35 [F Santa Cruz 2424/ 7], Transwell /NE T BD
N, LATL #5515 BCH Iy F Sigma 23y 7], Western blot #H 532
Fl F 3 = KA Al #4E GenBank & fii i LATL, CD98hc
GAPDH %t [X 4 , % F PrimerPre mierS. 0 %31 5] 47, Blast [A]
PRI , 26T A T 5 . LAT1, NM_003486, I-iiF 5]
). 5'-GCATGCGCAGAGGCCAGTTAA-3', T Ui 5| #: 5'-TATG-
GTCAGGAGTCCATCGGG-3',7=¥) i Bt & 4 619 bp, CD98hc,
NM_002394, |-iiF5[#):5'-CCAGGTTCGGGACATAGAG-3", N iif
51#¥).5-TGGTAGAGTCGGAGAAGTTGAG-3', ;=¥ i BR K & h
326 bp; GAPDH, NM _002046. 3, k{5 ¥ .5 -TGAAGGTCG-
GAGTCAACGG-3', F i 51 ¥ : 5'-TGGAAGATGGTGATGGGAT-
3,7 B 258 bp.
1.2 Fik
L.2.1 ZAfEdsE SGC-7901 H i 20 M 5 A BF S4 SKOV3
FHE 10% fa 4= 103 19 RPMI1640 B 5736, F 37 °C 5% CO, 1555
FETh TR BOT R KA, 0. 25% JEEE (R AL , I8
2N A5
1.2.2 Gy 5 et WO T 24 FLAN RIS 3R
B, BROGH B30 A T 0 A M e bz 24 FL A I B S i, W BE U
BB R R PO AP BRERAE . —$TLL 1: 600 TR, L
PBS A3 — By B XT 1R, O 5295 4t i SKOV3 45 51 2y BH P X
MR AR IO R AR B A
1.2.3 RT-PCR A F5 B4 B2 4H 235 RNA 3570 & B
APRFLICE RNA B 5 JEAT P46 1 9206 RT-PCR, PCR I 4%
4:94 C #2545 min; 94 CZEPE 1 min, B KR JE 58.4 C
(LAT1) .56 °C (CD98) .57.5 °C ( P4% GAPDH)30 s, %E{i i

72 °C 42 s, #4730 MEF ;72 CHE 5 min, FTA5 =4 2%
MR WEEE L HL K , Bio-Rad SEIE LS ALATHE 7347 o Bio-Rad [&]
AT BTN 55 IR BEAE A T2 8 =4 #T
1.2.4 Western blot £l B K E 90% L F A& T
PSB Yk, 3 JB SR R BUR ) & 25 SRR, 4 °C 12 000 r/min
B0 5 min, W5, SR ) BCA e 85 R BE /S, S0t SDS-
PAGE Y452 T T PVDF &, 10% TBST a4 1 ~2 h,
—hi 4 CWF LR, IMAFED RS0, ZIRIEE 1 h,ECL B,
188, DL GAPDH iy 42, il Bio-Rad 443 i F 44 X 457 K
JEARHEFT B AT
1.2.5 MTS BB AR B4, 13 10% /NF IiE
f) DMEM 55 332 3L B4R 2.5 x 10°/ml, 50T 96 FLIG FAR
o, AL 100 pl A MR, B T 37 °C 5% CO, BT IRE
24 h, BRJG A BIIMAZEHR A 1,10 100 wmol/L i BCH , B~
BEEE 5 AT AL, I R B R 5 2S 6 R4, 48 h s &AL in A
MTS ¥ 10 pl, 4kZ245 5% 48 h, F 4 B shE bR F 492 nm K
R 25 LGRS A [ D (492) 1, 25 U6 MR IR 29 1 58 38 4 R o
i, SCIE A 3 k. MIEE = [1 - 254 D(492) {H/ %] 1]
H D(492)1H] x 100% LIS 22 g\l , DLk il 2 1]
1.2.6  aCAUMASCR IO BSR40 A, VR A Ak
1 x10°/4L, 23 B AL S E K 1.,10,100 wmol/L fy BCH, LA
BCH 40 R 23 (N IR . 48 h 5 U4E4n i ,4 °C .1 000 r/min
B0 10 min, PBS J5%E 2 ¥, UK 10 min, )5 70% vk 2, B &
L4 CHI R, B0 A 2 OB, PBS 0k 2 Uk, AERE S A PN 1 ml
WAL DI IE (PT) Yok, 4 °C b 4e (2 30 min, 3 2 20 i 4SCAS: I 41
M JE AR AL, S A 3 K
1.2.7 Transwell 4 jifd 1T 5% 52 46 Transwell /NZ A 50 l
TCILTE 1640 353238 T 37 CHFE 30 min, BOEA K W10 240
Ji, 5 BSA BTG 5 45 373 FE LA AN 1 x 10°/ml, /)
%= L2100 wl HER, I ALK E R 1,10 100 wmol/L
BCH; T R4 B4 L5 10% 1 1640 153535, 37 °C 5% CO,
% E 24 h, U REORAR IR , 85 I5 b AG R 2ad A i, &8 R s
7 15 min F# HE Je 68, BEHLT 200 565 FIR L VR 242
At 5 AR TR Ik SRk 1R T A ) A O 5, LS
- 8RR e 2 i i i RS B
1.3 “itsow

BAELL x +5 2o, SR SPSS 16. 0 Geit B4, % #5 20 44
HEATEAIR R T5 225307

2 #R

2.1 RT-PCR # i LAT1 5 CD98hc mRNA £ SGC-
7901 v &4 %k
1E 619 bp 1326 bp 4k, B FE41IE SGC-7901 5 B L% 4i g
SKOV3 Hr] WLiE#E 457 (&1 1), #&78 LATI 5 CD98he mRNA
FE B FRANAE SGC-7901 vh3&ik , U HLI 41 il SKOV3 25 554 BH
pOpi
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M 1 2 2.5 RN dm e UE M R R R 4 BCH 23 SGC-7901
700 bp— < LATI 20 Jie JB) A 0 % v
500 bp—> 019 br) 110,100 wmol/L BCH £hFBfY SGC-7901 4R G, /G, B 40H
500 bp— - FE AR 5 125 25 U6 R4 (P < 0..05) , 100 wmol/L BCH fE Fi i
«CD98hc SGC-7901 Aifitl G,/ G, W1 ANffd b 4711k B i o 17 1,10,100 pmol/LL
300 bp— (326 bp)

«~—GAPDH
(258 bp)

300 bp—
100 bp—

M ARAE ;12 97 $ 8% 2 it SKOV3 ;2 . § & 4m it SGC-7901
1 RT-PCR #3ill 5 &4 A8 SGC-7901 5 bj & 55 40 f SKOV3
LAT1 #1 CD98hc mRNA F*ix

2.2 %R %R MAAEM LAT1 CD98he & & £ SGC-
7901 2 ity P kA

LAT1 ,CD98he M & 23k F 1 % SGC-7901 £y K B 1 X 18

(9 51 598 SKOV3 41 B K 4 5 . FITC RiC, ot 1 3 42 0

K RSN LTy PLY R (B 2) o A2 % A T BA

*o

75 pm
—

B2 fREHL®N LATI(A) & CD98he(B) 7 SGC-7901
AR R

2.3 Western blot # | LAT1,CD98hc %% & 4 SGC-
7901 2\ g P kA&
N B AN SGC-7901 w1, 1] I, LAT1 K CD98he )3k,
ISR IE 2 ML SKOV3 45 5L Ry BHME X B 3) .

1 2
55X10% emm— s —] AT

68x 10— w—— —()O8hc
37x10°— we— i <—GAPDH

197 % 5% 2w fe. SKOV3;2: B 5% 29 i, SGC-7901
E3 Western blot 4 il 5} &1 4% 20 it SKOV3 5 S & 401 SGC-7901
i LAT1 #1 CD98hc & 5 &K%

2.4 MTS &l R B R 49 BCH 2f 20 fe 38 7869 % va

1.10,100 pmol/L. BCH fE ] SGC-7901 41 fifg 48 h J5 , 41 il
(A 243 50K 8. 3% 17. 5% .20. 3% , 7] I, 10 wmol/L. BCH
o] g E I A RS KR (P <0.01) .

BCH 4b ¥ (%) SGC-7901 4HJHI ) S 314 i He 451 B AK 25 (3 %t iR
ZH(P <0.05),100 wmol/L BCH fEH 1 SGC-7901 40 iy S HA
AR L pilik e (R 1) 6

®1 TEKE BCH XEEARELHIZM (n=3, xx5)

2H 51 Gy/Gy S Gy/M
75 PN R 44.95 +3.07 43.67 £2.92 11.38 £2.81
BCH 1 pmol/L 4 54.31 £1.38* 39.47 £2.07* 6.22 +1.932
10 pmol/L 4 68.47 £1.37* 24.54 £2.16* 5.99 £2.09*

100 pwmol/L 4 71.19 +2.25*° 24.02+1.11* 4.61 £1.78*

a: P<0.01, 5% gstp@atix

2.6 Transwell )~ £ 4 R B R E &9 BCH 2+ SGC-
7901 4m feLit 4% Ak 09 %o
Fifiz5 BCH R 3 i 3% Jim , EL X 40 B 3 8 B s i) 30 1V F 2
WihnaE . 1.10,100 wmol/L BCH £ 525 {4 %) HA 41 45,200 %
BT T I 2 R A0 M B 43 ) A (67.2 £5.6) L (55.6 +
4.2) (49.6 £5.1)/-F1(92.4 +3.8)1~(P<0.01,K 4),

LR R |
A 2@ st 4;B: 1 wmol/L BCH £8;C.10 wmol/L BCH 41

D:100 wmol/L BCH 41
4 FREKE LATL #4575 BCH X @ALEBAENHIRM  ( x200)

3 it

TSR, 18 T A B e 1 AR A ML T I
T B, G5 18 g kAR A P BUR 2 1 Y Rl 22
RIRNGE S o SRR MR B 52 0 53 — U, S 40
B FRACTE Sl A I T B /Dt T A S A 8 Jief e
FERHT AT o RS Y 15 152 i, (O T = R R e s
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BUR (AR IZ ) AT LATL 2 L A1
B AR A E B 5, F IR IR, 7
DLEGIE R SRR 5 R R A M R, A —
LT AR N AR . ANJERY LATL fy SLCTAS J
Rt , A 12 A5 BT, AR BRE AL T A 16 5 L
Ok, EIEEHS I LAT B33k B LITIE .
RN INICEEDNE SPIIE I S & 8 SR TS
AR A7 o £EAR 22 L i o LATI
DI A= TS e 1 (i e | AN O RN R
FATEIADF TS5 R R, 72 B R Z0h LATI (L &2
Fi#IE" 5 Ichinoe % L5 —$, {H LATI Z)fE
YR T 5 4F2he ( XFR CD98he ) JE J Y 55—
R, ERLYEA0 R T CAFRIESE, L RGP
PEE A5 25 LATL 5 CD98he AYJL ik, AW LM
LAT1 F1 CD98he mRNA 57 (7 B #&& SGC-7901 ZH jig
L R R IA . B LATL 76 A B 5398 41 il SKOV3
s A OARHIF S ol s N B VR X R A
g LATL £ 3A 7K 7 5 B9 5L 9% 40 il SKOV3 AH 4,
LAT1 J H 5 — Bk CD98he 7 5 Ji 40 g v 5 K i 3R
K, T BH AT BB O ok S AT i P s 1 B B AR T 1 0
BENR

2-F I (2,2) Pf —#2 R ( 2-aminobicyclo-( 2,
2,1)-heptane-2-carboxylic acid, BCH) J& LAT1 {455
PEIDHIF . Nawashiro 25" BF5¥ BCH %t 152 53 988 44
Me A= W r e R e, % B BCH 4] TR N S5 1R 41
P2 e B AR o ARSI Ak AN [k B2 Y LATL $it
7 BCH YEF T B J# 41 g SGC-7901, % B BCH X} 1 J
A0 1G5 5 RS RE A I IE ] o [l A SRR ARk
JEYEEIN (BCH < 10 wmol/L) , HEX 15 96 400 Jifd i) 4% 6
SR BE T A VR FH B v 3 Y B2 s 0B 0 5
W VG N (BCH > 10 wmol/L) , BCH F 410 i 25 R 1y
SERAENRWI & . AR BCH 45 SR 400 i fieb 33 4 i v %)
LATL 3% Py s e = 075 5L R , 7T L0 ) g 240 i
LR TRl BCH A4l 2R B Wk BE O . At
FELETRAL B, 2 LATL (1) 32 35 w0 H A 5 1 410 461 55
BCH T )5, Go/ G, 10140 Lt A5 W S 15 5 , B BCH
VR (R 3G T g 8 m, TS 30 240 e L 451 B 8 9 2L, i B
BCH K2 ARHA T Go/ G IHEA S 301, 15 240 ) 40 i
REFERCR . BCH Gnn] 52 Wil 15 98 200 Jf0 J&] 40 B o | e e
TR A R AL (AR IE9E . BTG T LATI

EEAE R rh AT 72 18 A TR A8 B B, 7 B R v ) A
FEED . ARSI ABEST LATL 515548 SHLHI 5% T
HEAl (R SAy P s 4 5 IR T B AR ) S

SE k-

[1] Kaira K, Oriuchi N, Imai H, et al. L-type amino acid transporter 1
(LAT1) is frequently expressed in thymic carcinomas but is absent in
thymomas[ J]. J Surg Oncol, 2009, 99(7) ; 433 -438.

[2] Xia Luo, Coon J S 5th, Su E, et al. LATI regulates growth of uterine
leiomyoma smooth muscle cells[ J]. Reprod Sci, 2010, 17(9) : 791 -
797.

[3] Takeuchi K, Ogata S, Nakanishi K, et al. LAT] expression in non-
small-cell lung carcinomas: analyses by semiquantitative reverse tran-
scription-PCR (237 cases) and immunohistochemisty (295 cases )
[J]. Lung Cancer, 2010, 68(1) . 58 —65.

[4] Imai H, Kaira K, Oriuchi N, et al. L-type amino acid transporter 1 ex-
pression is a prognostic marker in patients with surgically resected stage
I non-small cell lung cancer[ J]. Histopathology, 2009, 54 (7):
804 -813.

[5] HR%, kA% y-EETREH A BIZ AR SGC-7901 4
BRIA RO ARG S s [T ], 4% = B R 244, 2011, 33
(20): 2132 -2135.

[6] T4, £+, ikhE, 5. KLF4 Xf &4 SGC-7901 4uffukiksME K
TR [T ]. 5= R AR, 2011, 33(8) : 822 -825.

[7] Asano S, Kameyama M, Oura A, et al. L-type amino acid transporter-
1 expressed in human astrocytomas, U343MGal[ J]. Biol Pharm Bull,
2007, 30(3): 415 -422.

[8] ®R<, kA4, /. LATL CD98he 16 H 41 41 Rk Sl
PRIEASAE B9 R [T]. i I R 25 B 2 5 R 97 %, 2011, 16
(12): 1361 - 1366.

[9] Ichinoe M, Mikami T, Yoshida T, et al. High expression of L-type
amino-acid transporter 1 ( LAT1) in gastric carcinomas; comparison
with non-cancerous lesions[ J]. Pathol Int, 2011, 61(5) : 281 —289.

[10] Fan X, Ross D D, Arakawa H, et al. Impact of system L amino acid
transporter 1 (LAT1) on proliferation of human ovarian cancer cells:
a possible target for combination therapy with anti-proliferative amin-
opeptidase inhibitors [ J]. Biochem Pharmacol, 2010, 80 (6):
811 -818.

[11] Ishizuka Y, Kakiya N, Nawa H, et al. Leucine induces phosphoryla-
tion and activation of p70S6K in cortical neurons via the system L
amino acid transporter [ J]. J Neurochem, 2008, 106 (2): 934 -
942.

[12] Nawashiro H, Otani N, Shinomiya N, et al. L-type amino acid trans-
porter 1 as a potential molecular target in human astrocytic tumors
[J]. Int J Cancer, 2006, 119(3) . 484 -492.

(Yr#5:2012-01-01 ; f&[E :2012-02-14 )

(¥ £ %)



