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Effects of mitogen-inducible gene 6(MIG6) on apoptosis, proliferation and invasion of
endometrial carcinoma

Xu Wei',Shi Xiu?,Jin Yichao',Dai Huihua', Wang Xiuli'*

(‘Department of Gynecology ,the First Affiliated Hospital of NJMU ,Nanjing 210036; *Department of Obstetrics
and Gynecology ,the First Affiliated Hospital of Suzhou University ,Suzhou 215006, China)

[Abstract] Objective:To investigate the effects of over-expressed mitogen-inducible gene 6(MIG6)on apoptosis, proliferation and
invasion of endometrial carcinoma cell. Methods: Ishikawa cells were transfected with MIG6 over-expressed plasmid by Lipofectamine
2000,and quantitative RT-PCR and Western Blotting were adopted to detect the expression level of MIG6 before and after transfection.
Cell apoptosis and proliferation were measured by flow cytometry and BrdU incorporation assay,respectively. Expression of cleaved
caspase 3 and Cyclin D1 was determined by Western Blotting. Invasive potential of Ishikawa cells was tested using Transwell assay.
Results: Both mRNA and protein levels of MIG6 in Ishikawa cells transfected with MIG6 over-expression plasmid were significantly
higher than those of negative control group. Fold changes were 24.2 and 2.8, respectively. Up-regulated MIG6 expression for 48 h,the
expression of cleaved caspase 3 was significantly elevated (P < 0.05),and the early apoptosis rate and late apoptosis rate was 1.7
times and 2.7 times more than that of negative control group (P < 0.01,P < 0.05); the expressions of cyclin D1 and phosphorylation
of ERK were both down-regulated significantly (P < 0.05),BrdU incorporation rate decreased from 43.4 + 2.4% to 30.5 + 4.3%(P <
0.05); meanwhile,the amount of trans-membrane cells decreased from 36.2 + 6.9 to 26.2 + 3.8 (P < 0.05). Conclusion; Up-
regulation of MIG6 inhibits proliferation and invasion, while promotes apoptosis of endometrial carcinoma Ishikawa cells in vitro.
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22 )55 L 6 (mitogen-inducible gene 6,
MIG6) 2 LM M PN 57 E S A7 7 A 36 Je A R TR
T2 (EGFR) WS RSN EI I, Al@ i il
EGFR {555 SR A Mg A 0%y . T,
NG, MIG6 & T A YL @ik 1p36, 5 i
g FLIE T BRI S5 2 R 2 MR 1 & E
BRI, FEL B T MIG6 J& 22 (55 1Y
HEFEEAZ —, Kim 7 Jeong F55R I
DR Rt /N BRI BT 9 /s, MGG fiE 38 1k A S 2 i 35
P T A BE R 5 S 0 B RS A TR AR
MIG6 23 T80T 5 W B 1 kA AR WF 58 2k A
MIG6 i 2% 3k Jo b B e B P9 R iR 98 400 Jif ik
Ishikawa, WLZLHE N Ishikawa 4L Fh MIG6 k)5
XA E T AR R RE 1 RS

1 MRF7TE

1.1 #H#

N5 T8 VIR Tshikawa 4 ARRR (7 30
R P T i ) , MIG6 1 3Rk Joohr [ ==
HRTRL (OriGene 2], JLAEL), Opti-MEM (Gibco
NH), ), Lipofectamine 2000, TRIzol Reagent (
Invitrogen 2> /), J¢[E ) ,SYBR green | ¥ #% %350 &
(TaKaRa 23 d), HA), $L MIG6 ik (Santa Cruz
Biotechnology /A F], J2[), $i Caspase3 A (Cell
Signal Technology A F], J2[E), #i Cyclin D1 HiifA
(Abcam 22 7], 35 [H ), T GAPDH HTIK (Bioworld 2
A, EE),HRP txicIEPi% 1gG \HRP FRic LL=F
LR IeG (AL Rt A2 45 ) , ECL 3857 & (Millipore 2
Al 36 ), BrdU X5 & (% [RA A, 5[ ), Tran-
swell /NZ (Millipore 23 A] , 32 [# ) , Matrigel™ 3 i J&
JE& B Annexin V/PL i 20 7235057 & (BD Bio-
sciences 2\ H) , FEH),

1.2 F&*
1.2.1 fapasssc b4

1095 2F 75 A9 DMEM 5 57 2 b Bk
% Ishikawa 409, 25643 2 40 . BHPEXT R4 . 5 e
B TORL ; S I A (A 3Rk A )« HE Y MIG6 3 3R 3k
JEKE, Ishikawa ZHHILL 2x10° 4>/ FL A3 BE 36 2 6
Ltk ,37°C 5% CO, Z5F T H55% 24 h, ¢ 4L
BETR T09%~80% I A T4 . FRALIERLIRL 4 pg, =
A8 Lipofectamine 2000 Vi -FHEAE, FEUL)S 24 h i
48 h WA A M AT I S
122 B3R F PCR AN B A474F mRNA &k

B Qe BURLE 48 h WA 40 L, TRIzol ¥ 2 X

RNALHUT pg &8 RNA 7E 20 Wl S {4 28 il 5
i cDNA , MIG6 .GAPDH 5| ¥R ¥ GenBank H [
mRNA J7F R Oligo5.0 #4771, M Invitro-
gen 2> Hl A B, MIG6 1E [0 5| ¥ I 1) .5" -CTG
GAGCAGTCGCAGTGAG3', K Ia51¥ 5% .5 -GC-
CATTCATCGGAGCAGATTTG-3' 4 H4H N 137 bp,
GAPDH 1E [ 5| ¥ J¥ 41 .5 -GAAGGTCGGAGT
CAACGGATTT-3", Jz [ 51 ¥ /¥ 1] .5 -CTGGAA-
GATGGTGATGGGATTTC-3", ¥ #K J& & 223 bp,
7700 AUSZAF ¢ G 5 PCR 4 (Applied Biosystems
oyl SR HEATY R RIRI B8 RN A5 95°C
1 min,95°C 15 s,60°C 1 min, 3t 40 MEIR, Kl
2R RN 5. 95%C 15 5,60°C 1 min, 95%C 15 s, 4
T 2788 TR B BE R 55 PN S 5 DR R Y
A (GAPDH) YARXS Kb

1.2.3 Western blot #] B #74-F &% & £ ik

SR ITORL 48 h 5 WEANIB IR B, o
AL TR (BCA) T 5 2 MR, 12% 1 1 — he S
TR 5 - R T M TR R I (SDS-PAGE ) 23 B 76 14, 1B 5%
RGN, S% NG WKy £ 1 h,—PL 4°CiTRIF VAR,
HRP ARiCH PR 1 h, WS ECL i85 & i
AR A . RHIKHAE Gel Image System 7374k
AT IREEAE 34T, UL B B 5 NS 550 K EE
H AT HIE BB 25 B A X R A
1.2.4 A 2m e m e fe )

YL JE 48 h JHAL WBE A H AN, PBS YRR IS
B, A 200 pL Z54 220K .5 pL Annexin V-
FITC F15 L PI, JRAJEZE B EHCE 15 min, [
MU . BN EEAICEE 10 000 N IIZOGES K
W I 43 A F 33 08 7= 40 Y (Annexin V* PI-) | B 381 17
T4 (Annexin V* PIY) T 5 LAl
1.2.5 BrdU #738% 40| 48 .38 75 46 )

REEE YL 24 h )5, IMAZMKRE N 10 wmol /L,
B BrdU #5810, BT 37°C 5% CO, $5 3546 b 4k 4k
REF% 2 h,PBS ¥k 3 i, 75%ZBET-20°CHE 30 min,
PBS ¥k 3 i, HIAPL BrdU Hi4k (1:100) ,37°CIH
30 min, %% 3 3, MABL/DN B PEOE =T (1:50),
37°CKUN 1 h,PBS ¥k 3 i, A DAPI 42 5 min,
PBS ¥t 3 i 5 2O s PRSI BRI 6 4>
ANFIRRET, (AR B 43 B O 488 nm i A&
R E DS ERI AN (BrdU FHIE) 1% % 358 nm i
S G A (DAPT BHE , BIA 4006 , 2 5K
MR ES, T BedU FHPEANIAE A 4 o
Fe g, B BrdU A%,
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1.2.6 Transwell =345 8 feiz £ 46 7

8 wm fLA& WK IR I B 1Y Transwell /)N % JiCE
THE LAY 24 FLH, Matrigel -5 TCIMIEET FR K 1:8
ke B 100 WL fILA Transwell 25 37°CHCE 2 h,
1 24 FLACH AN A 600 pL JEIfL 7% DMEM 1537
T, Transwell _ZHIA 200 pL JCIfiLE DMEM £55%
T, KAE 1 h, WEERYYE 24 h B4 L4, A
BRI R 1x10° A~/mLL FIARIER , BUE 100 pl.
MR MA EErh, TR AR R 600 pL
B 10% A4 1351 DMEM #5535, 37°CF 5 24 h 5
FURREEAE L 2 R T A AR, BN 7 i 240 FH e
[& % 20 min,0.1%%%5 28 5448, 30 min, R4S | S i
e o, RRATHEL 6 AN R ILET (x200)
I IR R A A, BCF-S4ME
1.3 %itsFE

BE R FH SPSS20.0 4t i K 7k i 17 4b B 5 4y
B, PR AH (B 50 LU R AR ST REAS ¢ R B, 2205 2

A % 287

2 :

™ 244 =

I’

[a'ad

E 90

; 14 ’__l__‘

>

LS

[k opiE ARIEH

AL SRR

LRI | SR B 25 LUK + A7
WedE(x = ) TR P < 0.05 NS BA LI
SRS T 3 ORI

2 & R

2.1 Ishikawa %8 .45 3 MIG6 it & A Fi 4 )6 MIG6
FAE R0 A

Ishikawa 2l Jfi%% 4t MIG6 i Rk ik J5 48 h,
SEHFE B PCR K MIG6 19 mRNA kK F . 45
R, ST B2 MIG6 mRNA AHXH{E A 0.21 +
0.06, MIG6 3:F 63k 2H mRNA AHXHME K 5.08 = 0.41,
EBAEXTRRLH Y 24.2 1%, ZREAA %ﬁzﬂé%X(P
< 0.05,8 1A), Western blot 5% i 7, Ishikawa 4fl
JuFE e MIG6 1 BRI 48 h,MIG6 & 131k
K BAPEXT RRL T T 2.8 £, 2 R HA ST+
B (P<0.05,F 1B),
2.2 MIG6 it & A 5 Tshikawa 28 B © F 69 T AL

B B X HE 2

PCR #&:3 MIG6 mRNA 357K - ; 5 HEXT BLAAH L, *P < 0.05,n=3, B:Western blot #:ill] MIG6 & 15K,

Bl 1 Y MIG6 i F ik kL5 Ishikawa 40 MIG6 fU33A

Figure 1

Ishikawa 056 MIG6 i ik Tk Jm 48 h, 24
ST 3R (14.9 = 4.0)% , 5 T REZH 4 L T
(48 = 1.8) %ML, 2 F A G L (P < 001),
Forp SRR AN AR TR BRI TR
X HRAL (R 1, 18 2A), A HIKES R BoR s
MIG6 3 ik A5 48 h, SLEZHANNLN Caspase 3
e B aRih it A i s TR M A (P < 0.05, 8] 2B)

%1 Ishikawa RS MIG6 T RIXFRIEHIBATREL
Table 1 Apoptosis rate of Ishikawa cells transfected with

MIG6 over-expressed plasmid (%,% +5)
20 531 FLHHT R EHAE T % BT
FAMEXTHEZE 2.7 + 0.9 2.1+09 48 +18
SRBH 72+137 77 £2.7" 149 + 4.0
SRIMERTIBLIALE , *P < 005, **P < 001,n=3,,

2.3 MIG6 it &k )& Ishikawa 20 A038 7448 77 69 AL
Ishikawa 40 Jf1 %% Yt MIG6 i 323K kL )5 48 h,

MIG6 protein expression after transfected with MIG6 over-expressed plasmid

BrdU FriciZ i U 40 fE A8 1% &L . BrdU & (&R0 R
HMEA%, RS AHAZ R RO YR DAPL S
gELNIE 3 Fis, BAPEXTIR4L BrdU BHMEZ0MER N
(44.8 + 2.5)% ,MIG6 i IR FHTEANMIA A (31.8 +
4.3)% , BHIEXTRAA 25 TR (P < 0.01, 18 3A),
Ishikawa 4 i %% Y& MIG6 i3 3235 F0k: J5 48 h,
Western blot 6l 41 jg J5 1 &5 1 Cyclin D1 3Rk M
2 i A 2R O (ERK) B ER fKF- . 45 R
7R, MIG6 123K 240 Cyclin D1 25 13235 7K 7 b 4%
T V:FXT,JE(P < 0.05),ERK & B2 Tk /K ~F- W]
WREAL, & ERK EHRBEA B ELA, Kt
pERK/ERK FEAE AR (P < 0.05, 8 3B).,
24 MIG6 it &£ )5 Tshikawa 2af0AF 48 /) 69 T AL
Ishikawa 40 Jifi %% 4% MIG6 1 3235 ki 5 48 h,
Transwell SZEGKHM AL IR 2208 1 1084k, SEEG4,
7R, Ishikawa ZH IG5 MIG6 it Rk ki f5, HA
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201545 A MRS SRR 2R TR IR 6 X TR P R A I TR R 28 T 1 B +629-
A B
5 j=y
= =E PEXT 2 e
= 3 1.03% 3 9.94% b1 @ﬁ_—““fﬂ R B .
o .
S = 3 Caspase3
3 = i cleaved
oL =] oo '
A 27 ~ ] :
3 2.00% 7 ; 8.59%
= ' EE ] ;
] _ ] B GAPDH
< - o . ¥
9 [ rrrror rrrro TTI T rrrog - | L) LY TTIT TTTTT
10° 10! 10? 10° 10 10° 10! 10? 10° 10*
AV AV
B M B H FuESryi|

A Annexin V/P1 U I 2 20 AR 0 240 fL L300 O 1~ 2 (7 T 42 BR ) A S A 1% (A7 48R ) I AE 1L ; B: Western blot 2l Caspase3 & 1L
F BB AR IE K,
K2 i 3Rik MIG6 figi# Ishikawa ZH )5 T

Figure 2 Over-expression of MIG6 increased apoptosis of Ishikawa cells

A DAPI BrbU

Merge

FIPEXTIRAE Rk

LT ————

A BrdU FRICEZERD S B4R AT 5 HL ] B : Western blot £ Cyclin D1 iRk ERK & ERK & 1 £k K F-,

K3 kgik MIG6 1] Ishikawa 20 A5

Figure 3 Over-expression of MIG6 suppressed proliferation of Ishikawa cells

4

FH T RE

ERK

I GRH

GAPDH

1RZERESIINAIEICH (26.2 £ 3.8) 1, OATRZH (362 £ WEMHAH A", BB 4R IR, MIG6 J2
6.9 T I, ZRAZITEE X (P<0.05,E 4), ZEPER AR (PR) By F RS A, BB A 9T 5 AR
XoF ZE R (4 SRV, 5 M0 - PN RS DAY 8 34 1) -0 1
Ak, CAEVIR A, T8 W R i MIG6 &
T E I — PSR MO R T 2 2R 2 P AR 0 DA 437, MIG6 3 R AR /N B &

3 it i

T

FFE X HE 2 Ui

S5 MA ML, P < 0.05, n=6,
K 4 5263k MIG6 $7H] Ishikawa Z0AHI1E286E T

Figure 4  Over-expression of MIG6 suppressed invasion of Ishikawa cells



630~ Moa BB R o o

SECTE B I R IR A B A MIG6
FEIR A XS B IR 1 A P RIVE e A
B, A7 35 ] MIG6 3k 3k ok % e 7 5y 3 IR AR
Ji Tshikawa 41, A T 340 Tshikawa Z0 Jifg 4
MIG6 KA Ja R HAEGH i T 28R J1 52

WFFEL5 T B R, 9 Ishikawa ZHHI N MIG6 2
k)5 ,Cyclin D1 FHFRIEH E FFE(P < 0.05), i
AT R (434 + 2.4)% N2 (305 + 4.3)%(P <
0.05) . HAGAA 5& MIG6 4111 il 41 i 38 5 A ML I AFF 5T A
h, MIG6 2 — il B2 51 SO 286 1, 7 A3 20 it 5328
JHIAE H 42(Cded2)/Rac 45 G 8 (CRIB) (sre [A] I
X 3(SH3) 45 &4 14-3-3 5 H 45 & 1 M EGFR 4%
H 3 MIG6 = AR SFIY ExbB 45638 (EBR ) BE
5 EGFR KR AZ K AR FAEF (RTK) o BRTiE 111
953RYLVIQ958 J¥4I 45 A, BH 1R A i PR iy — R AR
TR, W 5 2 B AL e A T AR 5 1 EGFR
A5 55 200 0 184 A OC 9 {7 538 %, MIG6 5 EGFR
VARG IS A R R A 5 i A, vl i
M EGFR BIAE A 2253 24 Fie Akt A 02 [)
if, EBR 5 EGFR 456 J5 T Nl J5 # iz 2 BHA
K S, EGFR kKT 3 NRE, AR, MIG6 SEA
Ei /N BN TR E EGFR MO E TR, S8GE
B A T AN ik RS AT AR IR A U A
RAS-RAF-ERK 15 53 % (P20 , Fiorini S51414
i& ,RAS-RAF-ERK {5 73 [ gt it if RALT 19 3%
ik, Kim 259% B MIG6 335 T ] ERK #if 1L,
AW G WAL 323 % 35 MIG6 Al & Z 6l Ishikawa
YL ERK 2 I BERRIL /KT, e HE I | 3o 356
MIG6 A58 i S 45 )5 RAS-RAF-ERK i %, M
I 20 B B

T 45 BoR, B Ishikawa 00N MIG6 35
KGN cleaved caspase 3 Kk E FFH(P <
0.05) , 4fi At S T B A i G i A v 1.7 A5 (P <
0.01), 4L SR T F A YL FT 5 2.2 f5 (P < 0.05)
LB MIG6 ik LR BRAEHE Ishikawa ZHAEIHT, &
A5 R MIG6 R 3E i 41 i ERK2 8RR fL A F
P8 E2 WS 09I T 6 E - Birel , fE2F PR 1 K2 41
LR T, I 5 PSS %) & 2R L A,
SCHR R MIG6 38 fE 0 A7 BTG c-Abl JE 32 14 ik &
RV, S5 2l p-73 FERIE 0 b R A T

Y 1R 8 ST SR SR, 38 Tshikawa 41 i PN
MIG6 ik J5 , 73 Transwell BRI (36.2 +
6.9) ™ FFEZE (262 + 3.8)4 (P < 0.05),Ishikawa
MR RZ2RE T W NRE, UL IR MIG6 Sk REHD

Tl B N R 2ERe )T, Li 0O R B,
MIG6 [ 2% 15 7K -5 3F /IN 20 Jifa Jidi 98 7 95 22 1E A
X%, H AW A549 F1 H157 HI{RZERE 11 &
A, Ying ZE0HEIE  MIG6 10 M: e BiR 4 2 b A%
Fik, ML A AR AR i T RE A0 iR U7 4l iy
M=%

AWFIE LB, MIG6 F3h R RE B W] 75
VA RS9 200 B 3 5 RVR 28 e 0 IR I T, &
R FH 20 A2 2 BOR 3G 87 9 5L Bz 4 i v
MIG6 ik A7 R RE A il 17 PN SR & A R R SR 1Y
Tk Z—  MIG6 FE K& — g 5L | it — 2B oY
HETENBEEL ERPER, A8 T
PN LA 0 T B FR Y T SRR B R R
[5%3]
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