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TGF-B1 1ES B E e Lt K (8]
FiEr 5 CD133 FiAH S

HER Ak IEF 2WE KA

[HE]1 BH WRECEKEF -BIUTGF-BI MEHBRBEERN, FSB R MKN-45 ML £ 18 Bk b EMT )AL
FIRES PI3K/AKt E S BB AEME R MIEIREY CDI13B3 RIEAMEKR., FHiE RTEAXNR, XA TGF-p1 438 MKN-45 4
(TGF-B1 4hTR4R), W B2 B ST MARFL S 2 A9 S0 ; Transwell #8714 AR1R 2268 J1 B9 ; RT-PCR & Western blot & I 48 EMT #83% &
¥ Snail.E~cadherin N-cadherin.p—Akt & CD133 FZRIA7KF; PISK 457 M #I7 LY294002 Fi4bIBFH X A TGF-p1 4B ke
(TGF-B1+LY294002 4324 ), 4 p-Akt 5 CD133 FiA KM T ; BTk 1E CD133* 5 CD133- LA 4HA, 4 CD133* 4
5 CD133- A4 EMT X EFMNRAZER, FR TGF-p1 42 72h |5, TGF-B1 RIBAEMEH F RESEAABDRFES.
TGF-p1 24 Snail.N-cadherin mRNA. & B ZiA K55 F X B2 (1) P<0.05); 1 E-cadherin mRNA. & B FRIA KR FXF
BB4H (9 P<0.05);Transwell #& WA TGF-p1 L IRAFEMAES TXTERA (P<0.05);TGF-p1 LB p-Akt EEH S CD133
MRNA. BEEFAKEHSFNRA (# P<0.05); TGF-B1+LY294002 4 F84H p-Akt EE 5 CD133 mRNA. BEHFRIAKEIETF
TGF-B1 4bTR4A (¥ P<0.05), CD133* 4H Snail . N-cadherin mRNA. & ARk KEH ST CD133- 4A( 1 P<0.05), T E—cadherin
mRNA. EBEFRIAKFEEETF CD133 4 (19 P<0.05), £t TGF-B1iFSBRMIMALE EMT, FiBid PISK/AKt 55 @EK AR
CD133 FIAM T HE38 Bz MKN-45 HEMEZEE N,

[ %47 1 TGF-p1 B #H&EY /B MKN-45 LEEjEFEEL CD133  PI3K/Akt

TGF—B1 induces epithelial—-mesenchymal transition in gastric cancer cells and its mechanism ZHONG Zhifeng, DU Jinlin, WANG
Jianping, et al. Department of Colorectal and Anal Surgery, Jinhua Municipal Central Hospital, Jinhua 321000, China

[ Abstract ] Objective To investigate the effect of TGF-B1 on the epithelial-mesenchymal transition (EMT) in gastric
cancer cells and its mechanism. Methods Human gastric cancer MKN-45 cells were treated with TGF-B 1. The
micromorphological changes were observed and the invasive potency of MKN-45 cells were examined with Transwell method;
the mRNA and protein expressions of Snail, E-cadherin, N-cadherin, p—-Akt and CD133 were detected by RT-PCR and
Western blot, respectively. The MKN-45 cells were pretreated with PI3K special inhibitor LY294002, then treated with TGF-p1,
and the expressions of p—Akt and CD133 were detected. CD133* and CD133" cells were sorted by MACS and the expression
of EMT-related proteins were measured and compared between two subsets of MKN-45 cells. Results The micromorphology
of culture cells was changed to mesenchymal profiles 72h after TGF-B1 treatment; and the mRNA and protein expression levels
of Snail and N-cadherin were higher than those in control group (P <0.05), the mRNA and protein expression levels of
E—cadherin were significantly lower than those in control group (P<0.05). The invasion ability of TGF-B1 treated group was
higher than that of control group (P<0.05). The relative protein expression levels of p—Akt and CD133 in TGF-B1 treated group
were higher than those in control group(P<0.05). In LY294002 pretreated cells, the p—Akt and CD133were down-regulated(P<
0.05). The relative mRNA and protein expression levels of Snail, N-cadherin in CD133* group were higher than those in CD133~
group (P<0.05), the relative mRNA and protein expression levels of E—cadherin in CD133* group were lower than those in
CD133- group(P<0.05). Conclusion TGF-B1 can induce EMT in MKN-45 cells, enhance the invasion ability of MKN-45 cells
and up-regulate the expression of CD133 via PI3K/Akt pathway.
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YIRS AL A K =B (TGF—B 1) &5 22 Fh 4 g [ 1
i Smad 1 PI3K/Akt 5545 5 B AR i EMT A4 i
— LR R AR (R 2B RE TR, el R MR A A
—HEfE A IR EH TCRRI A 2 1) AL AR L, Bk
JieE A AR (TICs ) TICs ELAT Mg it 24k , 7 512
LRSI, CD133 L FhMIa et TICs 45
B AR B TICs RiAr &Y, 132 PBK/Ak {55
WP p-Akt FEHFB AT, AR B EMFSE TCF-
B1 REA TR B AR 220 T, BT X R HEAE 2
B2 EMT M CD133 WA S0, BIRIE T .

1 BRI

L1 #kE A H 8 MKN-45 40 (R B4 i
JE ) .TGF-B1 (3£ [E Peprotech 23 F] ) 3 i ik (3£ & BD
8 Al ) 72 2% (Transwell ) /NE (32 E Coring 28 ) i 4
134 (3 Hyclone A F]) P Snail By FEPLIA T
LA CD133 BLsgREHUAR BTN p-Akt BRI RERTIA A
e Akt HSEREHUAR K RPN E-cadherin HLog REHTIA
([ CST AF]D) BT A N-cadherin P 7 BEPLIA (SE [
Thermo A &) ) \Trizol iXF A1 PCR i&X57] & ( H 2% Takara
NED . BAREALYEE (HRP) #riciy bt (EH
Jackson A #] ) \LY294002( 3% [F Cayman 23] ) \Snail \E-
cadherin .N-cadherin #1 CD133 5|4 (E A T4
YT ED) X ECL &G (ZEE Thermo A F] ).

1.2 ik

1.2.1 ZAff0dEge MKN-45 400 H & 10% 06 245 1005
100U/ml F 8 % . 100U/ml ££5 Z 1Y) DMEM 1537355 #01
BT 5% S AbAK 3TCHE TR, 19 2~3d 164R 1 IR,
MKN-45 2 il HJC i 7 35 52 315 57 24h J5 70 %t R 2
(ZSEHXTHR) . TGF-B1 AbFEZH (Sng/ml TGF-B1 Kb PR
M) K TGF-B1+LY294002 kbFHZH (56 PI3K 45
L.Y294002 10wmol/L FALFRAH il 60min, FHfIIA 5 ng/ml
TGF-B1 ZbFRAAL)

122 AIEESMEE RS 72h )5, TR E B
BT UEE TGF-B1 AbHEL 5% IR A A B A 228 1k .
1.2.3  Transwell (RZ25C5  FJCILIE DMEM #5537 34
1:3 LU BERE S i, B 50l &8 T Transwell %, B
T 37CH TN o L B SE eSS W XU K
B MKN-45 4008 ; LAJC L7 DMEM 35 57 2 58 , B
100l fITA Transwell |2 H, AR 0 1x10° A~/AL,
TEIMAEA 10964 M35 1 56 255758 TCF-B1 4b
FRZH 40 ML Sng/ml 19 TGF-B1, X M4 hn A 454
PBS;37°CH; 5% 24h, BUH Transwell /NE, MR #E £ |-

TS 2016 FE25 38 %28 15 A1

R 3 TS B AL 5 490 22 5 H I S VR T 5E 30min, 1%
45 SRS 30 min, PBS PRI 3 WK, miffEE N IHEOEEY
T P 2 R AT A

1.2.4 RT-PCR" $2HU TGF-B1 AbFHZH 5% I 2H 41 g
EMT #5&H 15 RNA, 17 PCR v, iBkJRE.CD133
55°C ,Snail 56°C ,E —cadherin 50°C ,N —cadherin 54°C ,
GAPDH 55°C.EMT #HCHF5 W51 S BE LR 1.
o7 FHEEE A5 22 Gt S Bk e UG A A A4 A 72 a8 2 A
H B9 5%5 8 GAPDH P K EE A H i mRNA 3%
KK LA H B9 mRNA $ 59 44 JK B {5 5 GAPDH
mRNA §" 38 25747 R BE (A 0 LB R s IR0, SE R A 3
HCFHIAE

R 1 EMTAHCHEF519)75) K= W K &

A ¥ ELyEe]l FEPK B (bp)

CD133 i :5'-TTACGGCACTCTTCACCT-3' 173
T 5'-TATTCCACAAGCAGCAAA-3'

Snail Fi#:5'-CCTCCCTGTCAGATGAGGAC-3' 934
T :5'-CCAGGCTGAGGTATTCCTTG-3'

E-cadherin _Fif#: 5'-TGCCCAGAAAATGAAAAAGG-3' 200
T :5'-GTGTATGTGGCAATGCGTTC-3"

N—cadherin ~_F{f#:5'-ACAGTGGCCACCTACAAAGG-3' 201
T 5'-CCGAGATGGGGTTGATAATG-3'

GAPDH F#: 5'-ACGGATTTGGTCGTATTGGGCG-3'

197
TU#: 5'-CTCCTGGAAGATGGTGATGG-3'

1.2.5 Western blot!  TGF-B1 4Zb¥H2H 5%} IE 20 41 ffg $2
BUE 51T Western blot Kzl , SC80 84 3 IRECF-H4(A
H 8 1 ZR5 KDL H B8 5500 2% B K BB RN 4517
T B IR B GAPDH 25 14 4% %5 B K B (R 2% T
TR RAY LU IE RN

1.2.6 SRPEREERSMED I 4E TGF-B1 AbFRZH TGF-P1+
1.Y294002 4bBRZH 55 %F R4, 77 RT-PCR & Western
blot Kl 3 41 40 il PI3K/Akt 155 53 4 8 4% [ T p—Akt
HH M CD133mRNA B HFRIAIK5 44 3 440 #8 4
JI5 ) 2 1107 >/ml, JH 300l PBS H&:, Fal e 1k
miniMACS 73205 CD133* K CD133-IEAE4R it B
TICs 17 J5%E RT-PCR } Western blot ¥l CD133*4 il
CDI133-Z4fiffl EMT AHXCHF mRNA, 8 FIR9FRIAK
-, RT-PCR K Western blot SZH 5[] |,

1.3 Seib#ab3 8 WA SPSS 13.0 et aid: ;i okt
Phixs?mn , AL HLBCR ST FEAR ¢ K550, 2241 (1] LR
SR BALR 285 22537, 4L 18] B G HL R ) LSD—t A6

2 #R

2.1 TGF-B1 ZbHigH S5xf R AnpIE S2f b WK 1
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(AT, : b

P 1 PR LAY |- 4 O SNS sa 1 2
A5 TGF-B1 ARSI IS WA, HESI AT ST e
L, AR, AT AR S, R A EMT, .

2.2 TGF-B1 AbHHZH 5%F FELH MR 2B RE Sy bbie WL ) m
B 2( WAFTT)
H T 2 T AL, o B 25 B A 550 ( 49.40+5.60 )4/ B3 TGF-B1 ALFZ 5% 41 EMT AHCHF mRNA(a) (2K

Y Pt NS \A/R\w; 9 :‘,Hﬁé;:7— é
WUET TGF-B1 A FMZ SR (19333£10.33)4y 1P FRARAT AL ATIE 2. TCP- B 1 ALAREL)

GAPDH e

T, TGF-B1 AbFRZ A 2 2 T X HEZH (P<<0.05) . 0.05) ; E-cadherin mRNA , & I8 KR T X FRZH
23 TGF-B1 AbHE4 5 X HE A 40 g EMT AH X+ (39 P<0.05)
mRNA FEHF BRI WK 3.3 2, 2.4 TGF-Bl ZbFZH TGF-B1+LY294002 4bFH4H 5 %t
A 3.3 2 AL, TGF-B1 AbBRZH AT Snail 5 N-  BRZHAIAE p-Ake 1 & CD133 mRNA I FEIAKF L
cadherin mRNA . EHAF LK EHE TRHEA (B P< B WK 4-5.3% 3.
% 2 TGF-P1 AbFHZH 53] B4 40 EMT AH26HEF mRNA & A3 A K T ik
g3 . Snail E-cadherin N-cadherin
mRNA E= mRNA #=H mRNA #=H
TGF-B1 ZbFHZ 3 0.5219 +0.0147 0.4769 + 0.0234 0.4701 +0.0215 0.1349 +0.0258 0.6640 + 0.0124 0.5014 +0.0216
X HR R 3 0.2049 + 0.0214 0.2534 + 0.0345 0.6792 +0.0157 0.6055 +0.0227 0.2722 +0.0098 0.2026 = 0.0268
PH <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
1 2 3 = 3 TGF-B1 AFE4] TGF-B1+1.Y294002 LhHELH 5%+ HE4H
p-Akt ——— A p-Akt 2K &% CD133 mRNA 8 & AKF AR
Akt re— e——
- L S il n p-AktE[ D133
GAPDH p mRNA A

\L e TGF-B1+LY294
p—Akt E 'J__I %%1}_‘%%@ H:iﬁ( ( 1 M X{fﬁﬁéﬂ H 2 :TCF— B 1 ﬁlﬁéﬂ N 3 M B + 3 0_1927 + 0.0346* 0_2159 + 0_0244A 0.148 + 0_0255A

TGF- B 1+LY294002 4b¥741) 002 AbFLA
Xf 2 3 0.4122+0.0322 0.3453 +0.0237  0.3328 + 0.0265
! L2 ’ bl 50 MR AR, "P<<0.05; 5 TGF- B 1 AbBRZH Lb4:, 2P<0.05
s 2.5 CDI133*415 CD133-4140/d EMT #H2<AF mRNA |
> 1) o5 n
GAPDH m T R — EARBKE LR WK 6.3 4,

I 6. % 4 m] 0L, CDI33* 44l CD133 . Snail 5
B 5 TGF-B1 ALHHZL TCF-B1+LY294002 2 HZS5X MMM N-cadherin mRNA 2K [175 57K F3 5 T CD133-4H (3
CDI33 mRNA (a), HHEIE (b) KHELE (1: XEH:2: p-005),/H E-cadherin mRNA .2 [435 ik /K E (% F
TGF- B 1 4b34H ;3. TGF- B 1+L.Y294002 4b¥7 4 ) CD13341 (¥ P<0.05).

HE 4-5.3 3 AT 0L, 3 214000 p-Akt 85 H Rk KF
A S F 25 (P<0.05); TGF-B1 ZbHA 41 p-
Akt 3 F B KOF 5 T R AL (P<0.05) 5 1 TGF-B1+ WIS W B 5 7% 2 MR ia s T AT s iy b 22
L.Y294002 AbFRZH A0 p-Akt B AFEKAR TR A &, b o A RIR R NI ZE 5 R A SCHIL I,
(P<0.05). 3 4141l CD133 mRNA FEHFRAAF- L EMT 74U ¥ A 2UEE QG Mgt ik
HGgit #2255 (P<0.05); TGF-B1 AL H4L 40 id CD133 T EAE A0, HARAE A0 45 b Hz 40 i 36 b s (40 E—

3 g

mRNA & [ #R B KT 5 TR (3] P<0.05);TGF-  cadherin) 2635 7K AR , 1] J55 20 Mo 25 T A 2k 0 (B N—
B1+L.Y294002 ZbFEZH 4/ CD133 mRNA, ZEIEA/K  cadherin) FRIK/K IR, b Bz 40 A ] 2k 2 B 45, 4
SEEET TGF-B1 AbFELH (¥ P<0.05). MO BHR R, NI ARAS 5 1R 2R = e B R
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) ) L RIS S22 R A S YIBE REL 2  (45
Fele o RN 2 2 S i 4 AT RS AIRZZRE TN S ADF

Sl — PRIV AR S L AR AL A L SE I R 1

! e — IR THRRAELT SR L3R TR R 45 I By

—ANBEBEA BEIE OB I AL S RSkt I EMT 7EH &
PER SR IR M, A, A B0 Ak i I 40 e i 2
FHe A IR TCBR IG5 M ) AT RERY TICs FEPE,
B 6 CDI33 415 CDI133 4141/ EMT MI3HF mRNA(a) & SRR AN 0 A8 A | 33— 7 FE 40 70 Frrid I
F1(b) 35 A7 P e (1:CD 133" 4152 CD133- 41) ) S B A A5 AR, 5 I S i S A AR 285 R

£ 4 CDI33* 45 CDI133- 40 EMT #1350 F mRNA 75 (H 2 kK H ks

N-cadherin

GAPDH

CD133 Snail E-cadherin N-cadherin
mRNA EH mRNA EH mRNA EH mRNA EH
CD133*4 3 0.4125+0.0212 0.6010+0.0315 0.3110+0.0149 0.5127 £0.0148 0.2306 + 0.0090 0.4258 +0.0301 0.5813 +0.0201 0.5384 + 0.0277
CD133 41 3 0.1518 +0.0135 0.1458 +0.0120 0.2219 +0.0156 0.1793 +0.0227 0.4595 + 0.0148 0.7483 +0.0274 0.2700 +0.0175 0.2015 + 0.0321

41541 n

P1E <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

SEYTREH, W] EMT 5 CD133 A%, -7 B iR 28me S h i &
s & B, ZFE Sl AT EMT A4 X EZEH.

BUAE Sl IR et TCF-B AR . 4K 201 TGF-B {5518 H /2 Smad 5538 % . TGF-

7 AR A K S0 501, TGF-BL J& TGF-B R B 1 BIZIAM TGF-B I Bz (il 45 & 0 B B A1k,
KGR, FEMRIG R B L R MR B CH) EMT h & BERR4L Smad, IR T IiE(5 5 32809, LAk, TGF-B1
FEHEBEAEHM, TCF-B1 AMUAEE 1S 28811 Smad {75 AEEITIE Smad {553 B IRST N IE(S 5, 40 PI3K/Akt
W, SR AR MY PI3K/Akt FIl MEK/Erk 555 A1 MAPK/Erk1/2 SE16-71, ABF 58 & 8L TGF-B1 5 S
WIS RIS S FA0 Y, WA TSR EMT 19%&4: MKN-45 400 % 4= EMT Ji , p-Akt M CD133 & H #ik
AT AEfEUE R ARAS TICs ek, MIMFERBHEATERE  ACEIH RIS F PI3K B PR H15] 1Y294002 Fidh
BVEFHY, ARSI TGF-B1 43 MKN-45 4ii0)5, & P40 M )5 ,p -Akt & 7K 3F % 35 B 8 F [% ,CD133
P MKN-45 40 i S 00 R REANIIE 528 A HEFIIR. mRNA | A FRBACFHEE, A ESE SRR PI3k/Akt
BL A1) B4 R TE A , E—cadherin 3k KRR, N- {7 Sl AE EMT /5% CD133 &Rk it HZAE M,
cadherin FRIKAKFHE 57, [RIET, EMT 98755 A Snail 635 1M PI3K/Akt #1155 LY294002 7] B i BB — i 72

IKOFHE R, X RWI TCF-B1 V5% T B ¥ MKN-45 42 & TR TCF-B1 B8/ S B M 40 % 4 EMT, If
EMT B9 RE. 33 PISK/AK {553 B 17 CD133 4235 17 34 8 B 4

Yu ZEORFSE IR, B R IR R DK R R I AEAE MKN-45 Z0RZ2RE J7, % EMT 5 CD133 (IBF5E A
CD133*4fiffl, Jf H CD133 mRNA GHEFIWRIL GRS THEEA TS RRE5HBILH, B iy S50
RS R N IR M ZE B IE A OG5 S MR RS B, S0 S A R S I B A mT A ) T i
1 Ki-67 ik B HAHE . AR5 E T Transwell Kl A&

9L TCE-B1 ALSALSE IR s TAf L. [y, © Do

53t REAIMI G, TGF-B1 AbFE4] CD133 mRNA ., (43 (1] FHET, oM. HIOEBmEE Ik 5 R 2. TEY,
N uber M A, Kraut N, Beug H. Molecular requirements for epithelial—

%ﬁﬁﬁ%ﬂ*ﬁfo - mesenchymal transitiongduring tumor p(:ogression[d]. Clﬁourr Opin

kA5 T CD133 5 EMT Z 8] YA Cell Biol, 2005, 17(5): 548-558.

P ARG R FH e EER 0 ¥EHY CD133*5 CD133- B8 (3] Ying J, Xu Q, Liu B, et al. The expression of the PI3K/AKT/mTOR

MKN-45 #ijfd, 558 %3 CDI133 WA+ Snail N- pathway in gastric cancer and its role in gastric cancer prognosis
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