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S5-|RIEIE R K EFHFEIT B E M SGC-7901 T 41 it F8 5 435 1% 59 22

R EAE, e E R HEIT AR (400038 TPk, 45 = FELE Ko . 4 1 B e 4> 753l AR huls L 1
BB AR P R B s B B ST T | SETl DS 238 & T A s 2 5T BT )

[(FE] B BT 5-FU KFEH000 B 4 i SGC-7901 T 41 i A 5¢ 2 A K Tigesgma . Kk 5-FU K
FHE A IR A SGC-7901 41 it J5 , 38 axk Uit =2 40 e AR K 58 J6 SE R a2 £ PCR ) 77 2 WL 4¢ B 93 1 200 {2 BB 47 75 CD44
CDI133 [k , Kl A0 G HE N f2 I Bz - 18] i 5% 4k ( epithelial-to-mesenchymal transition, EMT ) A0 5C3E K i 3R 1848 4k, I
25 1E FE AR VE Y B e 0 TG ML 3 5% 77 35 v s Bk fiE 71 & NOD/SCID /N [RAK N BUJR fiE ST s2mg . 853 AR E
5-FU KFFBAIEH 3 d 50T 238 inE 43 SGC-7901 Zifd CD44 mRNA [ BAR L IR KF-, 451 AR 24 Y (2. 36 +
0.03).(1.74 £0.05) .(6.03 £0.75) . (4.06 0. 77) 5, WA B EXF (P <0.05), CDI133 J CD44 [HM: 20 M He 51 2R BH 5
T (BTSN Fe ik e BRI iRE ) LR B R WLBH i, W5 5-FU R [E W&, K BB fE G 4l & £ T EMT
AHICIE N Rk AR, R R I R R i P A S Hfh A 4 22 55 W 3%, HvDE UL B g i ek . 858 5-FU KK B
YEFJG 4l CD44 F1 CD133 [ 3R3A 58N, B AMK B (1 2 20 i EMT 2A0A% | I35 I 40 M7 JC 1 37 35 37 358 h (9 ek e

[R#R] B THHS5-FUREH; LR -M %L
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Effects of 5-FU and vincristine on stem cell-associated phenotypes and properties of
gastric cancer cell line SGC-7901

Chen Jun', Cui Youhong®, Hao Yingxue', Tang Bo', Zhi Yidan®, Yu Peiwu' (*Center of General Surgery, *Institute of Pathology,
Southwest Hospital , *Institute of Immunology, College of Basic Medical Sciences, Third Military Medical University, Chongqing, 400038, China)

[ Abstract | Objective To identify the effects of 5-fluorouracil (5-FU) and vincristine ( VCR) on stem
cell-associated phenotypes and properties of gastric cancer cell line SGC-7901. Methods SGC-7901 cells
were treated with 5-FU and VCR, respectively. Candidate stem cell markers of CD44 and CD133 as well as oth-
er stemness genes and epithelial-to-mesenchymal transition ( EMT) -associated genes were assayed. Colony for-
mation assay, sphere formation assay and tumorigenic formation assay were used to test the properties of SGC-
7901 cells associated with cancer stem cells. Results After 5-FU and VCR treatment, the mRNA expression
levels of CD44 and CDI133 significantly increased in all the doses as compared with the control group (up to
2.36 £0.03, 1.74 £0.05, 6.03 £0.75 and 4.06 +0. 77 folds respectively, P <0.05), but the capabilities
of colony formation and tumorigenic formation had no change. VCR treatment manifested the EMT gene profile
and showed different morphologic features in serum-free SGC-7901 cell culture, which was different from 5-FU
treatment. Conclusion Transient treatment of 5-FU and VCR up-regulates the expression of CD44 and CD133.
VCR induces EMT changes in SGC-7901 cells and enhances sphere formation in serum-free culture medium.

[ Key words | gastric cancer stem cells; 5-FU; vincristine ; epithelial-to-mesenchymal transition
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FE T AZ 0] 3 A T B A0 e A B, 2 b Ktk TEARYT 250 IR T 20 B S e, XA R T A T
J& R R R OtIX T BR B T AR S AT AT 2 U A — o R LT
ST LAIESE , (EAR T H A 2 0 B e = 40 ML T TN T PR bR R AT 25 W 0 S-96 IR 1 E
(5-FU) A B # (VER) fEH M 3 ~5 d fLF e
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mal transition, EMT) #H 45 AR B BAE , iAiRAL T 254
XTI T A S RS

1 #REFE

1.1 fmietr & £ 23X )

B RN ZR SGC-7901 Hh2F = %[5 K2 V4 7 15 Bt i PR 24 1F
SEATEE R4 EE RPMIL640 575k DMEM/F12 £ 3% 30y
A Gibco /A 7], EGF . bFGF g [ Stemcell 2\ ], FITC #5132 19
CD44 Hifk K RAHTRID | BD 25 F], PE #Ric i CD133 Hiik K&
[N [ Milteny 23 6], Tripure 5 [ Roche 23], % 5% 3
F£&06 F1 TOYOBO /A ], SYBR qPCR Mix Iy [ TaKaRa 4\,
SIS AR5 ], 38 R IRA B4 .

1.2 F&*

1.2.1 SGC-7901 4 it 3% 5% 2 245 4 b 1 A 4l i & SGC-
7901 B 5SS T4 10% a4 L35 1Y 1640 13 K
BTN ,37 °C 5% CO, WHNRE R, MRS RER
TESFBOAE K40 LR 7 R AE 4 4240 b 4 B ER A T 259 «
5-FU 5 pg/mL (5-FU-5 41) ,5-FU 7.5 pg/mL(5-FU-7.5 40) , &
FHE (VCR) 1 pg/mL(VCR-1 41), VCR 1.5 pg/mL ( VCR-
1.5 40), % 1fhn PBS fE R a5 At R, Jnzh 72 h J5 e 1k
WA A LA T I SR A o

1.2.2  SGC-7901 40 a3t =X 41 fg 27 46 4 Jifd 2% PBS ¥k 2=
R FRILR 5 , A FITC FRiC ) CD44 Hiif (1: 50 F¥¢) & PE
FRiCH) CD133 Hrik (1: 10 #kg) , FE4riR 51,4 C TR E
30 min, IR ZOEARICH 1gG Ry R BIXS BESEAT 84 . BiddfE
FH5EEEF PBS U8 1 RSB 1% 22 58 H RS [ 5 e i Rt A T i =X
1 LA A

1.2.3  TEREIE SR 5 2L 20 el I A T Ak U 0 A A AT
B, e 100 A4/ LI A TS A8 SR 3G 24 FLAR P,
TR B -l ol 20 A o0 A3 50, IR A AE R B, I TF26 14 K
o I TE T AR DL

1.2.4 40 RER S5 1 DMEM/F12 SERb 5% 5% 5L h A
EGF(50 ng/mL) \bFGF (20 ng/mL) % 4l g PRl 7 fc. i JC 1M V5 K%
FRHL, AL AN M A TS IR I T JC L YE R SR 2k 1Y) 24 fLAR
Ff, SREE AT A G A RO B R BR A B

1.2.5 AUESCE: A4 AN 2R R AL I R R 5 1 x
10° 1 55 NOD/SCID /)> UM 38 , LA AR A 25 20 > %ot B, W85 4% 4
A A /N BRLAA P 1 TR 9 400 o

1.2.6  RNA 8 5 )2 % 5 AL A SE 1 x 107 R
RNA $2H, EE 0GR EWE, A 1 mL Tripure, 78 50E
A, IR T HHE 10 min 40 TR/ 2464, JNA 200 pL &4 )5
FE 10 min,4 °CF 12 000 r/min B> 10 min, /NI 3,
A EEBR SNBSS K 10 min, 4 C 12 000 r/min .0
10 minf53] RNA ¥iE. FH 75% R oK L4 vk 1 G145
F|4li RNA, 25 pL 4K MG e RNA W &4, (D)260/
(D)280=1.8~2.1 Z )4 RAT0ORE M TR S5 .

Fi 2 1 3300 B 1 T A7 T 0 AR R B AR R 41 RNA B
fhFE 500 ng BRE, SRR 25 °C 10 min—50 °C 30 min
—95 °C 5 min,

1.2.7 %5520} 22 f& PCR ( Real-time PCR) JH AH R 1
cDNA # 17 Real-time PCR, #% Ui B 4 # 1F B il J2 b K &

(TaKaRa /A W] ) o o il 5 (5 60 35 15 96 T 40 i 1% 2% 3¢ T A% 76
CD44 .CD133, F-HEAI A Sox-2 . Oct<4 , EMT #1563 R 45 5 5
I ( E-cadherin) J 45 14 ( Vimentin) , %} H& 5 GAPDH . AH5 5|
Yngk 1 fizn, PCR BF W T:95 C 2 min—(95 C 10 s,
60 C 30 5,72 °C 30 s) x40 fEHF . F 2 -S4 41 3 A
X Rk

#& 1 Real-time PCR #1%35] 4

EIE7RS

g LS (5'-37) TSI (5'—3") N
Ji£ (bp)
CD44 CAAGCAATAGGAATGATGTC GGTCACTGGGATGAAGGT 130
CDI133 TACGGCACTCTTCACCTG TCACTGCTTATGCTTCCAG 82
Sox-2 CCAGCTCGCAGACCTACAT ACTTGACCACCGAACCCA 104
Oct4 CCTGAAGCAGAAGAGGATC CGTTTGGCTGAATACCTT 90
E-cadherin  CAGCACGTACACAGCCCTAA ACCTGAGGCTTTGGATTCCT 158
Vimentin GACAATGCGTCTCTGGCACGTCTT TCCTCCGCCTCCTGCAGGTTCTT 229
GAPDH GCACCGTCAAGGCTGAGAAC TGGTGAAGACGCCAGTGGA 137

1.3 “%itsix
BARLL x +5 7, R FH SPSS 12. 0 Go it i i L A= %k )
LLEH ¢ KT

2 R

2.1 5-FU & VCR 4 2 )5 3 4 SGC-7901 4m i CD44
% CD133 # B4k Rk

B AN AA A 45 3R 1B, 75 SGCT901 41 g, 41 A
Wi Fik CD44 231, HBAPESRIA 90% LI |, i CD133 Akt
BIARAE IR 2% 247 . 2 5-FU 4bFJS | AT W< %] CD44 FH 1
F B — A 2 95% L) L, HLE g5 3 A ] W2 s B 3
fH N 718 FHiE % 2 242 f1 1 875) ,{H CD133 5L R B3, &g
VCR Ab B ) 441 4, 3235 CD44 5% CD133 BH I 1t 40 i L 491 2
BT AR E K VCR 4h ¥R 5, CD44 " 4t i) - =
99% LA I, 5 )05 B {8 W 35 FH = & 6 300 i1 6 293, LSk,
CD44 " CD133 * W4 M A 24511 2. 14% T8 3. 69% B
5.72% .
2.2 ARG BB T@pELARER T RAXL

B # mRNA T ALt o

A B 2 o 45 R — B, R 25 W AL PR S Y % 4 40
H1,CD44 mRNA £k KF 5K FHAM LA B RS (F2),
5-FU AbBS 76 5 pe/mL & 7.5 pe/mL (445~ ,CD44 mRNA
FHXF BRI BN (P <0.05) . VCR b5, 76 1 pg/mL
K 1.5 pg/mL [ 55 F T, CD44 mRNA B4 fin A5 45 K (P <
0.01) 45 Jth 55 0 A0 Al A A0 25 S — 3, B VCR Ab 35
CD44 %G g v T HAL 4 40, CD133 mRNA [y 3Rk 7K FE-Hg A
o, HB% 5-FU-T.5 AN SR FA A TG 222 7 (P>
0.05) , $&/R 257 FEAEE KT, (HELYAIE AT,
TREAHDCIE R AN Sox-2 SRk &2 TR (P <0.05) , Oct4 {YAE
5-FU 5 pg/mL Zb3fEHEA 1 FH(P <0.05) , XG5 R LR T4k
SR 40He CD44 55 CD133 128 4k 55 F 1k 3 N AR L fF 7E R
e 4 AL ML
2.3 R EESEmIE KRR LT RER

HZJ5 %m0 M A0 M 7E 24 FLAR N3G RE LA TR H
242, B 1 B T4 A AN R U N AR B 0 A R B e e e
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AR SRR 25 A A v BT I RE ) 235 AR, B2
Mg UL B e e I, HARMRC R R T AR IZ541(P <0.05 )

x2 HYLERSEBBETHEEXEERN mRNA B RiEE
(#85FF SGC-7901 Ag 5 £ B)

215 CD44 CDI133 Oct-4 Sox-2
5-FU-5 41 2.36+0.03° 1.41+0.07 1.68+0.12%  0.28 +0.05°
5-FU-7.541  1.74+0.05°  1.54£0.08% 1.60+0.12  0.36 +0.04°
VCR-1 41 6.03+0.75¢ 1.14+0.10  0.65+0.05  0.07 =0.02°
VCR-1.540  4.06+0.77° 1.26+0.04  0.83+0.07  0.12 £0.042
SGC-7901 20 1.00 +0.04 1.00+0.11  1.00+0.08  1.00+0.09

a: P<0.05,k5 SGC-7901 a1tk

2.4 NOD/SCID /s R Ak A 75 Ak o iz

fifi F 5-FU & VCR A BG5S s MK B RE 12581, 41
JiiAE NOD/SCID /N BUAA N IR i 1 55 A FH 25 4H L OF 6 18 3%
SN, A SR AR AR BN R 2541 .

.

2.5 BmmppE R ARk P R IRAE I AR R
EMT H &5 &%
A 2L 240 M 7 TG L3 B R AR R S 25 W . SGC-7901
E 1640 B3 bl BE P-4 A= K (18 2A) , T AE T I T 45 57 5 o
Bage e d AR I8, Jm A /N A0 B SR A R 95 &5 21 d R DL
FUAAEIER A B (8 2B) o 5-FU 5 we/mlL AbFRJS , 40 iR FHL B
AR AETC I B 7R e L 248 5 AR AL BRAL 2R 0L, 55 5% 21 d IR
UL S AR (P 2C) o i 5-FU 7.5 wg/mL b FRJS /b B 40
JLEARTE | L BRI 5 400 M P R A, AT BB R A T EMT Bl s, 15 9%
21 d J5 A IR e SR AR AN AT, (R 254 AR A, BUBRAS B
RI([EI2D) . 1 VCR 435S (0 1799 28 20t 2% AF B I ) EMT 0%
FE 21 d B TSR B R/ NS 224N R (Y AR sk , 5 A 4
ALEFHE (K 2E.F),

A:SGC-7901 48( % & 54 #841) ;B.5-FU-5 41;C.5-FU-7.5 £2;D: VCR-1 41;E:VCR-1.5 41
1 &% SGC-7901 A4 KER (LM x100)

A:SGC-7901 %mfiLfe 1640 335 b F 45 £ K ;B ~ F: & 20 IO /2 o ol 35

48;E.VCR-1 #8;F;VCR-1.5 41; VCR 4 ¥ 5 4§ ﬂﬁéﬂiﬁi)u%sélliﬁ-&éﬂlﬁéia‘c

--

Jd 3z 21 d B W A;B.SGC-7901 #mfg; C.5-FU-5 41;D.5-FU-7.5

B2 &4HSGC7901 BRRET MFEFRERERHESRMIKBERL (LM x200)
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JBERANTE) R B VCR A B 9 20 20 B Fr) Ji sk iod i 2 T W4
FIHRE IR I B EMT 24048 (181 3) , 5 ARAR B K 5-FU 24
ZE5E Wi, MR IR VCR F 5 A PRZE A 22 0 R W B . 1597 3 d
I ZHAEAR S 22 3, AT WL 224 fik A 1 S 3 SE Ak (] 3A) 5
SGC-7901 £ ML (9 1640 15773 h - A= KOIRZS (18 2A) 8
ToIE Hi AR vh R 2 25 (1 2B) IR AR iRz 7 d
i, AT UL p 22 A0 AR T R AL B R AT (8 3B) o B SR
14 d I, 20 25 A 5 Sy AT A ] — 200 T foft oy 22 A fih 7 A
SR 1) A AR TR T D 30 159 FE 240 B 4 Ak A R 5 A R AR
RSB T R/INAS AT B A B, 200 ML 1) 22 42 30 (181 3C) o 3
21 d P EMT A B GANFRILR ] UL 22 AR/ NS S 1) 24 i
W, M R R 45, Z2 30 4 WL( ) 3D) .

-
A:3 d;B.7 d;C:14 d;D:21 d

E3 AEEFAE VCR 412 SGC-7901 R 7E T I 75 15 5= & o
AREKT IR R EMT 8% (LM x100)

2.6 FHMa s SGC-7901 4m i EMT 48 3% A F mRNA
A FWH T
1E 4 i, VCR ZbBR) 2 ZHANMErER 3 d J5 HAH
X} SGC-7901 AHIEFE R 1) mRNA F3k % 4 T MRl EMT 2 73g,
TR W A B E R K ES R E A B E TR (£ 3) .
T 5-FU 438 ) 40 A< S B AH R 9 20 2E

#®3 KA EMT HXERE mRNA 3R EE (4T
SGC-7901 A8 &2 4 B )

25 E-cadherin Vimentin
5-FU-5 2 4.08% 1.01
5-FU-7.5 4 4.81% 0.99
VCR-1 2 0.592 3.51%
VCR-1.5 4 0.458 2.32%
SGC-7901 21 1.00 1.00

a: P<0.05,%5 SGC-7901 a1tk

3 itig

FIRT 2 Bl w AR A T 4 7k 22 LU L
il OLAEAT T s 0 4 g 2 1 43 7 b i F i X
SRETR Y B s QA MR T 40 i RE S 1R 2P i B IE

BRI R 3 B 5 O FH e yed + 4 i i 2E 4 2,
MHEAN B A REE 2 B o X T B TRR AR &, th
LR 3 ds v AN Wty DR b o JHG A ) 2 R ok
HEAT AR, XA 20 A 40 A A T R B K D RE A IR IE
AR SRR, AR R, T bt
S VIR T A Y B R, R S BT R I R
I L5 e 40 H A R B2 A Rk G EMT A 25
BYINEE R o 106 R -8 4k y7 259 an 5-FU
VCR EH M 3 ~5 d {bI7 5 e & ELEEsE ) 5 4 i 1
AR L IIRE M AN 2 . LA R, 3
IR T XHEI7 259 5-FU . VCR 8 #IKHT 1Y SGC-
7901 4t 40 A G R AL K D R A A AR I

TEARSZES AT T 5-FU L VCR 5 9 kb 2 f5
X 5 98 0 A BE AR 7S A CD44 . CD133 Y2846 1% .
SERWR 27 RIS A AR s S o
HJZ CD44 1y RIKKF-m TR Al , CD44 J&
H AT 2 S TE Ay B 8 T 40 B e e i, (H R 75 g
YER B T 400 b ik — AR R AR R
I CDA4 FAVERY S s 40 i B A 2 1 404k Koy Ak sy
it 32 K5 b g EMT K 5 45 Job g - 200 6 Py e %
M A5 2 9T & I8 CDA4 [ 3234 15 41 i 14 5088 i
HAsEa—5 . ARSI, A A0 A I K
T PCR A 45 JL 2 B, 5-FU FIHK 2 87 A 0 S 24 g
fi CD44 BH M 240 B L B3 i, mRNA ZRk7K 0] 1
Pl o AN RS e 41 B AE 56 19 Th R4, L FE To kg
TE B RE F1 R i 77 A2 A K S Sl 3 o, $ R 1T
HYMERG  ZE—E B ] N, 15 960 20 A 48 HE i 245 1
BT AN A 5 A T RE M AL T HPIRES . SRR
7 1B R T A MR G 2 T bR A A O T AR 2 4 e A
FTFRIN A, XM — MR T CD44 (1) [
FEATE 25 T 40 i A G T fig A8 1 — 3, fky7 259 nl
AE A 7 THI 84 T CD44 1y 1

T — 7T, ARSI AR B T AR 25 s
FEANM EMT AHOCERAS . EMT J& b Rz R U5 % i g 44t fifg
T[] T 200 0 9 2 Ak, 70 X B v, A M 8 B T BRI, 32
Sl PSR, IR A T DA ) v 1R 28 I R S MR &
J R E B AE YT . KA EMT (40, AH G
U TS I D i -4 B384 e R Tl T (1 O
BAEEAMI R TR S Arse 2 W, i+ 4 i E
A EMT 4 ffd i J5 PR 32 35 5 o, 175 3 & 28 EMT (% i
S 2 U B AT bR A g e Y EMT Bk ke
JifrIed T A EE B D R L, 5 R 1R 28 R R i
S EIB R ARSIl A EMT %
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P8 E-55 20 8 1 S0 E 81 mRNA 9 3R 87K F
K, VCR AbFRJS SGC-7901 41 fifg 52 0 878 () EMT 3%
IRFE R H 5-FU Ab3E AN 7E 2 PP ik B R IR &
AL EMT 225 VCR X e 4 B 0 30 AL sk 3
BEVE KOA 2253 2409, A PEEIAN VCR XHeE 45
Fa CR A ) B XA 22 53 B4 SR vl RES 3 T e 1 4 i
A B H AT MRS 2E VCR ] i it /8RR BARAL
A T — 25 15 Wb JeE T 20 MY UK R T FEAS LR
o AT R VCR AEHIS 4l mRNA Fik A& E
EMT #2748 78 JC L3 55 5 H v, i W3 1 7 e
21 AR P S A0 J TE A HE PR S S T - — 3 A
WLAT Z2 Al R A 1, ZISARUP 28 40 M 2 e 45 44 , TP
Z BRIV 20 DU HE 8 SR AR TP UK/ NN SR 4 K
ZIG PR T 40 M BBk 58 1 69 38 Jin nT B8 5 40 e )
EMT 284 5C, AT G 224 EMT 5 8 9 1 40
Z A B G R M R AR T 2%

Firyes 20 MR 7E 15 98 e B A o rh B B R
T I 7% 02 B s i DL e A O X AR R B, S A
o g A 45 U0 S8 PR PR A2 R ke
TR B 2 22 20 MO AH EORS 14 9E J010%) Jie J6E 248 i
Bk, X LE 4 v T LA T AT DUZE E i = A A
HagE IR G R 2R R TR R W e A AL, T
BAA N5 A L) 55 K AR R TN B T R B R . X
SO g 20 MK R T Tk B T4, i R iE ik 22 AP L
I 25 R B e 2 5 ke IR 5 A 1 L
TER 7 B RS I 5 R 00 8 5 I s A A 7 =
FEEREEARFIET A E R, K AT S
T8 2R MK AR L B B A S, TEAR SR 3R AT
R AST 250 B AR R 6 AS B3 N 7 9 41 A Y SR
TV 18, AR PR 38 7 46 e g T 20 BELAE DGR, E S 25 VR
fift B A & A EMT 5, IR 4 it 26 TG I 35 % 55
FEIHE ORI , EL AR A TR i hE 77 B S B
IR T i 52407 245 0 ' 98 4 i SR i 4 i
BRI AT RESEFR , T A AT 1 i 200 3K 4 T 80 B i s e
BNkt S7%

LA U LS ARSI 5-FU KK R4
HF S B4 SGC-7901 J5 , 3k CD44 K CD133 (14
J L 3G, (1 SE R TR CRE T R B ) A AR g EI B
SEIEIN, PR AT 25 W E D6 1 i A0 A AT A e mT
ReXy P I fE . T VCR EH e B 4 &
P B S M R A R B EMT (45 55,
[FIA B ERRE T 3558 , $2 7R T 8 8 40 M s K B8 77 A 35 n
AIRES EMT B RAEA G, BLoh, by 7 2545t B &

290 M6 Y AN T 52 - S e R A X AS [ 2459 S5 g mT
REAFAERY S TP o T A7 Bl T e 2 O 9F 5 4 E A0
Lol B 7 AE BRI TR R, TR AT 25 Ak
U g 40 B 0 A A B AR DG HILAR , JE R e 4 i
R INRERYZEAL , X FATA R AL A2 IR 16 77
(4 SRS AT 1 HA 2 S

Sk

[1] Subramaniam D, Ramalingam S, Houchen C W, et al. Cancer stem
cells; a novel paradigm for cancer prevention and treatment[ J]. Mini
Rev Med Chem, 2010, 10(5): 359 -371.

[2] Takaishi S, Okumura T, Wang T C. Gastric cancer stem cells[ J]. J
Clin Oncol, 2008, 26(17) : 2876 —2882.

[3] Saikawa Y, Fukuda K, Takahashi T, et al. Gastric carcinogenesis and
the cancer stem cell hypothesis[ J]. Gastric Cancer, 2010, 13(1):
11 -24.

[4] Xu G, Shen J, Ou Yang X, et al. Cancer stem cells: the heartbeat”of
gastric cancer| J|. ] Gastroenterol, 2012, [ Epub ahead of print].

[5] Xue Z, Yan H, Li J, et al. Identification of cancer stem cells in vin-
cristine preconditioned SGC7901 gastric cancer cell line [ J]. J Cell
Biochem, 2012, 113(1) ; 302 —312.

[6] Takaishi S, Okumura T, Tu S, et al. Identification of gastric cancer
stem cells using the cell surface marker CD44[ J]. Stem Cells, 2009,
27(5) : 1006 —1020.

[7] Zhang C, Li C, He F, et al. Identification of CD44* CD24 + gastric
cancer stem cells[ J]. J Cancer Res Clin Oncol, 2011, 137 (11):
1679 - 1686.

[8] Chen W, Zhang X, Chu C, et al. ldentification of CD44 * cancer stem
cells in human gastric cancer[ J]. Hepatogastroenterology, 2013, 60
(127) [ Epub ahead of print].

[9] Kalluri R, Weinberg R A. The basics of epithelial-mesenchymal transi-
tion[ J]. J Clin Invest, 2009, 119(6) ; 1420 —1428.

[10] Biddle A, Mackenzie I C. Cancer stem cells and EMT in carcinoma

[J]. Cancer Metastasis Rev, 2012, 31(1/2): 285 —293.

[11] Singh A, Settleman J. EMT, cancer stem cells and drug resistance
an emerging axis of evil in the war on cancer[ J]. Oncogene, 2010,
29(34) . 4741 -4751.

[12] Sodek K L, Ringuette M J, Brown T J. Compact spheroid formation
by ovarian cancer cells is associated with contractile behavior and an
invasive phenotype[ J]. Int J Cancer, 2009, 124(9) : 2060 —2070.

[13] Krohn A, Song Y H, Muehlberg F, et al. CXCR4 receptor positive
spheroid forming cells are responsible for tumor invasion in vitro[ J .
Cancer Lett, 2009, 280(1): 65 -71.

[14] Vinci M, Box C, Zimmermann M, et al. Tumor spheroid-based mi-
gration assays for evaluation of therapeutic agents[ J]. Methods Mol
Biol, 2013, 986: 253 - 266.

[15] Oshikata A, Matsushita T, Ueoka R. Enhancement of drug efflux ac-
tivity via MDR1 protein by spheroid culture of human hepatic cancer
cells[ J]. J Biosci Bioeng, 2011, 111(5) ; 590 —593.

(U#5:2013-04-09 ; & [0] . 2012-04-24)

(% I 41)



