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Abstract
AIM: To assess the invasive capacity of CD133"
CXCR4" gastric cancer cells.

METHODS: The invasive and migration ca-
pacities of CD133 CXCR4", CD133'CXCR4’,
CD133"CXCR4’, and CD133"CXCR4" gastric
cancer cells were assessed by Transwell as-
says. The mRNA expression of EMT related
factors in CD133"CXCR4 and CD133"CXCR4"
cells was detected by semi-quantitative RT-
PCR. After SDF-1a and AMD3100 were used
to stimulate and inhibit KATO-III cells, respec-
tively, the invasive ability of CD133"CXCR4"
and CD133"CXCR4  cells was assessed, and the
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mRNA expression of EMT related factors was
detected by semi-quantitative RT-PCR.

RESULTS: The mean number of migrated
cells in the CD133"CXCR4" group was signifi-
cantly more than that in the CD133"CXCR4"
group (136.67 + 14.36 vs 55.33 + 7.37, P = 0.01).
The expressive level of E-cadherin mRNA in
the CD133"CXCR4" group was significantly
lower than that in the CD133"CXCR4" (0.3068 +
0.0399 vs 0.7665 * 0.0899, P = 0.005). The expres-
sive levels of N-cadherin and Snail mRNAs in
CD133"CXCR4" cells were significantly stron-
ger than those in CD133"CXCR4" cells (0.5852 +
0.0453 vs 0.2980 + 0.0626, P = 0.006; 0.9178 + 0.0788
vs 0.6468 £ 0.1506, P = 0.03). In CD133"CXCR4"
cells, SDF-1a treatment significantly increased
the number of invasive cells (P = 0.033), de-
creased the expressive level of E-cadherin
mRNA (P = 0.018), and increased the expressive
level of Snail mRNA (P = 0.028). AMD3100 treat-
ment significantly increased E-cadherin mRNA
expression (P = 0.008) and decreased Snail
mRNA expression (P = 0.006). In CD133"CXCR4"
cells, SDF-1a or AMD3100 treatment did not
significantly alter the invasion and expressive
levels of E-cadherin and Snail mRNAs.

CONCLUSION: The high invasion ability of
CD133"CXCR4" gastric cancer cells may be me-
diated by EMT and SDF-10/ CXCR4.

© 2014 Baishideng Publishing Group Co., Limited. All
rights reserved.
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CXCR4", CDI133'CXCR4. CDI133'CXCR4"
v LA L B i A AR AR . KR R RS
B R AMCD133'CXCR4 205 CD133'CXCR4
282w fig, b % 18] i #4¢(epithelial mesenchymal
transition, EMT)48 % B -F & k. 43 B 2R 28 e
47 & B -F-lo(stromalcellderivedfactor-1a, SDF-
la)s AMD31004 FIKATO-II14a fé./5, Transwell
#mCD133'CXCR4™285CD133'CXCR4 2
Mtz g he 1. ¥ R F sk R A R A MK ATO-
[lzmfe P EMTAR X B F £G4,

ZEH: CDI33'CXCR4 8- 35 it £ tm i 4
(136.67+14.36)% TCDI133"CXCR441(55.33
+7.37,P=0.01). CD133"CXCR4 4LE-cadherin
mRN A A8 *F & 18(0.3068 +0.0399) 1% T
CD133"CXCR441(0.7665£0.0899, P = 0.005).
CDI133"CXCR44EN-cadherin mRNA % ik
(0.585240.0453). Snail mRNA%i%(0.9178
+0.0788)3 % FTCDI133"CXCR441(0.2980 +
0.0626, P = 0.006; 0.6468+0.1506, P = 0.03).
CDI133'CXCR4 48, 53 B 4i4g5t, SDF-1a
204% % e gk 2 ESHP = 0.033). SDF-1a
#AE-cadherin mRNA & ik F%(P = 0.018), ™
AMD310028E-cadherin mRNA & ik FFh(P =
0.008). SDF-1a#8Snail mRNA %A EFH (P =
0.028), M AMD3 10041 Snail mRNA & % F (P
=0.006). & mCDI133°'CXCR4 41 ¥, SDF-1040
17 % tm fe 4 A 2 F 4. SDF-1a55 AMD3100
2AE-cadherin mRNA %5 Snail mRNA & ik 3 &
R EAL,

Z5i8: CD133"CXCR4" § 4% 20 JiL <] 4638 iL EMT
F2SDF-10/CXCR4EIZF 512 288 7.
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TR B R AR . R G
4l i (tumor initiating cells, TICs) X BRI 141 i
(cancer stem cells, CSCs), & —255 1E %141 fuAH
U A Z aere vk 40 i, fets BERER. Tk
PR M 22 ) 43465, CD133 44 TICs I H 2 by
YIRS )2 e ok R, HE w4
Mgt A A F-1a(stromalcellderivedfactor-1a,, SDF-
1o)/CXCRAFNTEFLIRE - AU AR Mibies . e
MRS (2 2R i R b R A G T
fE&E g, CXCRAMICDI33I A Rk R
FRGREPES. BEAP, 75 MK ATO-11I4H 2 SDF-
1o/CXCR4%1 % 15 A CD133[MRIAY. AistH
TERE CXCRAMICDI33I A KL X B K ATO-
NMEEE IR

1 SRIASE

1.1 #4 A B RKATO-II40 i 40 kR (ATCC A
A, L[, B4 Hyclones 7], 32[H); ATCC
HiFRH(ATCCA ], £ H); CXCRARBIN 2 wil
ik (Abcam A 7, 9i[H); CD133 bt N\ it
Miltenyi A d], #8[H); BRI Y)E(HRP)
Frid i —Hi(Jackson/A A, FEH); CD1334r %R
& CXCRAZMIE MG Miltenyi A v, F2[H);
HRPFRCH) —Pi(JacksonAd], FH); NFE4L
SDF-lo(PeproTechA ], S [H); CXCR4A%s 1%
Z AR AMD3100(Sigma’s 7, 3% [H); TRIzol
IRFUAPCRIR T i (Takara A 7], HA); HAIS14
(e T TREA A, TP ED;

12 7 ik

1.2.1 a3 7 B %o JE FER 503k 41 o 85% 55
KATO-III141 s F % 20% 6 2 1%, 100 U/mL
HR#. 100 UmLEERH ZWATCCH 7, &
37 C\ 5%CO MG R TR 46, :52-3 dft
1. WEEKATO-TI41 i, & EE1X10
AN/mL, H300 pLZg il &, & /E P RE
MiniMACS/r # A 4ik, HIGIME 720 ng/mL
EGF /10 ng/mL bFGFJATCCH; FRIE T &, Jf
¥ E NCDI33'"CXCR4™ 4. CDI133"CXCR4
41. CDI33’CXCR44]. CDI133CXCR44l. 5
By 3 (17 0 AL BEAS I ] 2590 1)
MMIZH; (2)SDF-1a4: 100 ng/mL SDF-1aill i
2 h; (3)AMD31004H: CXCRA%EFE (1171
AMD3100(40 pumol/L) il 4t # 41 f130 min"”.

1.2.2 %95 % & ¥Pi% ik (Western blot)#inl: 41100
u LR A F T 1 X 10°AN B 1L )5 K AT O-
T4 i, oK _L244#%30 min, 4 “C 12000 r/min, 5 min
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Wi £ E
ik &I, SDF-
1a/CXCR4%h 12

RF S|¥IE5l P E bp) IhE

Snail 5 5'-CCTCCCTGTCAGATGAGGAC-3' 234 EMTEBRS
Ts: 5'-CCAGGCTGAGGTATTCCTTG-3!

E—cadherin 5 5'-TGCCCAGAAAATGAAAAAGG-3' 200 FRRBRFREINGY)
5 5'-GTGTATGTGGCAATGCGTTC-3

N-cadherin 5 5-ACAGTGGCCACCTACAAAGG-3' 201 BRBRRERSY)
T3 5'-CCGAGATGGGGTTGATAATG-3'

CD133 5 5'-TTACGGCACTCTTCACCT-3' 172 TICSREIRGD
T¥5: 5'-TATTCCACAAGCAGCAAA-3'

GAPDH 5 5'-ACGGATTTGGTCGTATTGGGCG-3' 197 N
T3 5'-CTCCTGGAAGATGGTGATGG-3'

ALy, BUEWGH60 nL+15 pLE A B, )5, St Transwell/h 2, HFRAEE 2 s rp st

RIAFZ 20 4 M it i, BRI I5 wL BFE A
TE10%57 B 5%ik4i iR b 1217 SDS-PAGE
R K 7> 5, W IR R PVDFIE. X5
F 5% M B 0ok =il 5 P2 h, FH S % M e 054 R
M5Bt ACXCRAPUA(L 1 1000). ELPTAPLIA
CD133(1 : 200), 4 CHarid &, HmtiR-20=%
R 2 ik B 22 b SRV W (TB ST FRVE, BE3 X,
EX10 min, 733 IHHRPHR K (1) L1 =EH TR AN
IgG—Pi(1 : 2000), =k FHFE2 h, FFHTBSTHE
VE2UKk, BEK10 min; TBSHRVELVX, £EX10 min. fi
R ROG(ECL) IR Bt eyt . BUR
h T ARG, BRI A AT
ST AT, S A 3T,

1.2.3 ¥ 2 R &84 X R 2 (RT-PCR)E A :
TRIzolVEFEHUSRNA, W4 5% icDNAJG1T7PCR
V(D). [V 494 °C 3 min, 94 °C 30 s,
50 "C-57 C 30 s+ 72 C 30 s 35/MIE¥F, 4 C 10
min, B NG RG0S S o BT R ATAT
g AT H P4 556 . GAPDHF= 4 () K Ji
i, HMmRNAZRILKT-LLH P mRNAY 1 57
IKFEA 5 GAPDH mRNAY 1 445 K 5 i LAl
For, BRI AT AT AT 2 8 50 B, SRS
3UHCT- .

1.2.4 Transwellix AN K ATO-I11 48 ioAZ 2 86 7 :
B FURELAL ¢ LEG ) FH G ML AT CCRY IR 5
B, BUS0 uLf T Transwell L=, 537 C
BRFRAR T, A LA pUR A, R EUE K
WIKATO-IIZ0 M, LAJEIIEATC CRE 9735 &,
HX100 uL A Transwell |2/, 3840 f ik 5 A
1X10°-5X 10°4/4L, FEH AT H20%)h 4
MiEFATCCIE 74, 37 CHiFRA 7524 h
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TR B AN, 4% 2 5 PR o, &5 8 e (0, 71
mifi B PR AR S SO LAY, T
FIEGN AL, PR, SRR A R A DL
1) 7 AN AR .

1.2.5 Transwelli:x4 M K ATO-I11 28 fitL it 45 4%
WA Bk KK ATO-TTT 40 M, PATE I ATCC
Br R AL R, U100 uLin A Transwell f% M, ff
AR SE N (1-5) X 1AL, FEFIMASH
20%fiH - LIS AT CCoE A8 97 3k, 37 CREFRM
Beg224 h)g, B Transwel VNE, RS #E L T
FIANM, 4%% PR, 45580,
58 PP R AR E & WSO RLES, THHCL i 28
AN MR, TR, e g R A& LT
7 AN SRR,

Bt Ab TR K HISPSS17.08 34T 85 i 2%
A¥HT, TR imean & SD# 7R, 411 L AR H
BLIR 227 22 40T, P<0.05 K 22 AT e i 2 75 X
CXCR4 S CD133 156 21 1 Jie 1 R 2L 5%
FRH IR 7.

2 BR

2.1 CD133CXCR4. CD133 CXCR4".
CDI133"CXCR4. CDI33"CXCR4 v9 A 20 it it
Rt Al Transwel lVEIE 8 BE 146 M) & 0,
CDI133"CXCR4™ W 14T # 4 H%(136.67 +
14.36), % %15 TCD133 CXCRA4(55.33 +7.37,
P =10.01), CDI33CXCR44{(31.33£5.51, P =
0.01), CD133’CXCR42H(33.33+5.69, P = 0.002)
(K.

2.2 CDI133"CXCR4 ™48 5CDI133"CXCR4 40 48 fEL
& i8] i #: 4% (epithelial mesenchymal transition,

% T G B4
EH . xE At
LA PR E L
HAYER. B4 W
J& %, CXCR4An
CDI33BA £ ik
RTGHASTHR
MO IR A AT
A ICXCR4S
F2CDI133 /2 B %%
BRA®RT & £
ik, A ZEM
x, ABbkiks
HHRE LR
R R NI
ZEME,
HHECD133
4w e, T2 BE T Ak

CXCR4/NFTF £
5 FH MmO EZ
PER N I
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B 1 Transwel SEMNIPOBLBIEITFRBAE]. A: CD133 CXCR4 ; B: CD133 CXCR4'; C: CD133°CXCR4; D: CD133'CXCRA4".

A B 1.2 -
E-cadherin B CD133*CXCR4"
1.0 + [CD133*CXCR4
m
N-cadherin g 0.8
%06
i
<
g
0.2
GAPDH
0.0 !
E-cadherin N-cadherin Snail
CD133 + +
CXCR4 - +

2 CDI133*CXCR4*4H.5CD133"CXCRAZAEMTHEXE FmMRNARRIA. A: EMTHE A mRNAHL A B: FRRIA.

EMT)48 % H-FmRNA#® RT-PCRI A B,
CDI133'CXCR4 #HE-cadherin mRN A K /&
f(0.3068+0.0399) & # (L T-CD133'CXCR4 4]
(0.7665+0.0899, P = 0.005). CD133'CXCR4"4
N-cadherin mRN AN} K FE{(0.5852 +0.0453)
2% 5 TCD133"CXCR441(0.298040.0626, P =
0.006). CD133"CXCR4 #HSnail mRNAKHX K &
4(0.9178+0.0788) & % i T"CD133'CXCR4 4]
(0.6468+0.1506, P = 0.03)(%12).

2.3 SDF-la#l#/ECDI133'CXCR4'42 5
CDI133'CXCR4 4840 JiLAZ: % #E /1 T AL Transwell

WCJD | www.wjgnet.com

KR ZZREIRM I, CD133"CXCR4' 41, 5
Wi (42.33£6.51)fH Lk, SDF-1aZlf2 2240 i
$(81.67+12.10, P = 0.033)81 & T}, SR
CDI133"CXCR44, 55X 4 (17.67£3.51)
AHLE, SDF-1adif 2240 % (17.33+£4.93, P =
0.475) 7 B 2 A8 4k (13).

2.4 SDF-la. AMD31004]3/5CD133'CXCR4"
1 5CD133'CXCR4 40 4a i PEMTAR £ B F
F A T AL RT-PCRAGII &I, CD133°CXCR4”
M, XTI 41(0.41024+0.0675)4 Lk, SDF-
la4lE-cadherin mRN A XS & & 14(0.2170
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22 2 x
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Lok 4
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3 SDF-1aRIBUSCD133*CXCR4*4A 5CDI133"CXCRAAIRZRAENZEIL. A: ControlZHCD133"CXCR4™; B: SDF—1a4
CD133"CXCR4; C: ControlZHCD133"CXCR4"; D: SDF—10£HCD133"CXCR4". SDF—10: Feii2mliufiTAE R+~ 1a.

CD133"CXCR4"

E-cadherin

Snail

GAPDH

Control

SDF-a. - + +
AMD3100 - - +

CD133"CXCR4

4 SDF-la.. AMD3100RIEIECD133*CXCRA 4R 5CD133*CXCRA ZBEMTAE XA FMRNAZRIAEN LY. SDF 10 ZLFRANNETT

1.

+0.0220, 2 = 0.018) N %, MAMD310041
E-cadherin mRNAAHXF K EE{H(0.8415£0.0934,
P =0.008) ETF. 55X HE41(0.3034+0.0501)4H
tt, SDF-1aZHSnail mRNAFHR K & H(0.5660
+0.0715, P2 = 0.028) - F+, MAMD310041Snail
mRN A K E{E(0.128040.0274, P = 0.006)
FF%. CD133"CXCR4 41, 55 #E41(0.3281
+0.0657)#H Lk, SDF-1a41E-cadherin mRN A
XK FE AR (0.3014£0.0282, 2 = 0.335) 1] BAF
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1k, AMD31004HE-cadherin mRN AAH R & BE A1
(0.3300£0.0312, P = 0.480)JCHH 251k, 55X}
#1(0.1908 +0.047 1) b, SDF-10.4H Snail mRNA
AHXT K AR (0.175940.0361, P = 0.391) 5 W AR
1k, AMD31002H Snail mRNAFHXS K AL (0.1715
+0.0598, 2 = 0.187) L B A1k (] 4),

2.5 BHERAIMCXCR4ACDI33 mRNAR %
B kkSheiES £ R FER RT-PCRR,
CXCR4 mRNA M CD133 mRNA X} K FE Al 7E ik

W TR AL
#% o L) K A
#, kT ARM
20 57 20 B 5 R
% B W gk L sk
R, AFFRE
T B R BB S
CD133°CXCR4"
T & F JE e,
Wi R
% ZAEMTA
* B F e k%
W, % 8
CD133°CXCR4"
T & B & om0z
R A ALH], KT
Hik—F KT
JE A A A A A
AP IBIRIE.
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AL MAHE
T4 IR A AT R R
& AR 5 R o 2 3L

Eg A m T Mg B A, =R¥Ha4%
TEER (P = 0.011, P = 0.038). CXCR4%E [1H]
XK AR AEN T2 W Wl v 3 o bk B 45 3 #2 [N
M, ERFIIFE (P = 0.023), 2T
N2+N34(P = 0.008); 7k ELE R A 2 T
TEM BB = 0.020). CD133% A K AL
ENTZL. N2+N341 5N 2 W) 2= G geit 22 =
(P =0.04, P = 0.01), N1ZH 5N2+N34H 2 6] ¢
A0 22 S5 A b BV R A v T G B R
H(P = 0.047).

317E
Bonnte 5! 5 FAF 7R ILAE (ML P, A7 — 45
S8 VR 4 M 5 1 4 AR AL B 2 e
IAE 40 L, Bets F PR E . TG BRI 5E K % ) 4y
b, IF IR T TICSH S, T4k, TICsH S
CL7E 22 Bl o PR 4R 73 2056 3E . KA C133
PR FR HCD133, JFEPROM 1K 4 5 57k
5 O A 1, DA A R A I SR R R
gl A I rh kA B SRR O
FHTICsHIbRE. 7EXTKATO-IITE Bl 41 f s i
W5 R B, CD133 W HEK AT O-ITT40 fd A % T
CDI33 WA B AT S5 If ve B TR e 1 o0k
71+ BB R U e ) K 2t n ae, W, )5
St B I B Y I IK ATO-TIT CD133”
B 41 ICD133 AL A R IE, CD1332E R IAH
I CUS, 40 M ) S BE TR T 1R 28 R0 SRR BK R
FRRE T 2 PR, B HEIICD 1338 AT /E B
TICs(¥ & Hibr gz .

SDF-1a/CXCR44f /& a5 F'SDF-1a 5
FLHE S 1 32 4R C X C RAM LA T it A4 B i — A~
L a5 Bk T B A % U R A
653 1 XU AAAh Sz e ARHIR SR FH 4 52 iR
A3 RT3 B HI LAC D133 MICX CRA M b5 M)
ANFNY ARG, B, i Transwell v A6 A& IR,
CDI133'"CXCR4 W 4 fuiE A& fie B35 = 3L
AV, I HENICD133 CXCRA A4 i ] fig
H A% 12 B EE. R AL, 3T SDF-100i% SDF-
1o/CXCR4#1 5, CD133"CXCR4 WAL 12 78
A8 1 BT, MCD133' CXCRA A4 iz 28
VAP A

EMT & 45 bRz 4l i K AR TR A A2, A8 g i)
ST M — AN L FE U AR R A T A 5T 2
CDI133 0] LUl i 15 S EM T A& A i A2 3F B i 11
255, MidRT-PCREMICDI33 CXCR4"
5 CD133'"CXCRAPHA T HF41 FLEM TAH G A 1
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mRNAKIAKI, X NFCD133"'CXCR4 WA,
CD133"CXCR4 W I 41 i b Jz b5 i) E-cadherin
I FRAK, MR ks S YIN-cadherinfl1Snail#
BT, B HERT, CD133°CXCR4A MR 5 {5
) TR AEEMTHELS:, HALTI W] g & CD1333l it
CXCR4EFEMT R AL ik B 9 (112 2 TN i .

H T B RAECD133 B K ATO-IIT41
HuF SDF-1a/CXCRAHI S EMTIL G 2 [A] 1) K¢
A, AWFSEH I SDF-10.88C X CR44 5 M1
FIAMD3 100335 5 1 HISDF-10/C X CRAHH, W
%CD133"CXCR4"5CD133"CXCR4 H A E
FEA MUEMTAHOC A 1 1 R I8 A4k, 45 BRI,
fECD133"CXCR4 AL, W% s HISDF-
1o/CX CRAFAERS HFSEM THIKC B T IR IL. 4R
1ff, CD133"CXCR4WAE T, W%kl SDF-1o/
CXCR44l, EMTAHC I 1 3RIA o 2451k, TICs
HIRIAR, PR ZZRETIANR], TICsH] 73 Ais s iy
TICs5##IEMTICs. Bk, AT NFECD133"
B K ATO-II41 14, CD133°CXCR4A VA4 L
J& 1B BITICs, 1 SR Z MRS (W 5 3 5 R A

M2, CDI33"CXCR4"H Jm 40 g v] fig 8 i
EMT#ISDF-10/CXCR43R 1S i 2818 1 (1 —#f
IEFNHTICs, [N, CD133 5CXCRAMHE A XUBH M
B BRI A RS IE A OG.
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