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Expression of MACC1 in human esophageal squamous cell carcinoma and its

function in metastasis

Wu Jian, Dai Tianyang, Zhang Min, Ren Delian ( Department of Immunology, Luzhou Medical College, Luzhou, Sichuan Province,
646000, China )

[ Abstract ]| Objective  To determine the expression of metastasis-associated in colon cancer-1
(MACC1) in human esophageal squamous cell carcinoma (ESCC) , and investigate its correlation with clinical
features for its role in the invasion and metastasis of the tumor. Methods  The expression of MACCI in 51
ESCC specimens and para-carcinoma was measured by immunohistochemical staining. The correlation of the
MACC1 expression with the clinicopathological features was analyzed in the invasion and metastasis of ESCC.
The plasmid harboring MACC1-shRNA was transfected into ESCC cell line ECA109. The stable cells were
screened out by G418 and identified by real-time PCR and Western blotting. Then the proliferation, migration
and invasion of the positive ECA109 cells were studied by MTT assay and Transwell chamber test. Results
The positive rate of MACC1 was 94. 1% in the obtained ESCC tissues, and was only 37. 3% in the
corresponding para-cancer tissues (P <0.05). MACCI1 was strongly expressed in the epithelial cells of ESCC
(90.0% ), significantly higher than it in the epithelial cells of atypical hyperplasia esophagus (15.0% , P <
0.05). No MACCI expression was found in the epithelial cells of esophagus without obvious hyperplasia. There
was no statistically significance in the gender, age, tumor size, location, differentiation and depth of invasion
among the ESCC with different MACC1 levels (P >0.05). In the in vitro study, MACC1-shRNA transfection
resulted in significantly reduced proliferation, migration and invasion in the ECA109 cells. Conclusion
MACCI is closely involved in the invasion and metastasis of ESCC. It is abnormally expressed in the esophagus

epithelium with atypical hyperplasia and in the ESCC. In the process of atypical hyperplasia to carcinoma, the
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protein expression of MACC1 is elevated, suggesting its intimate role in the incidence and development of

ESCC.
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and invasion ; RNA interference

esophageal squamous cell carcinoma; metastasis-associated in colon cancer-1; metastasis

Supported by the Key Project of Sichuan Department of Education (11ZA148). Corresponding author: Ren Delian, E-mail: rendelian5405@ 163. com

B 95 ( esophageal carcinoma, ESCC) J&— Ffi ™
TR NS A A R R A T Ak R T | e e
KR, BE TR R RENTRESEEA
JEBUG A B BN AR KBS 2 T
R, KB R B IEREZ N 2B
Z BRI N R R, 96 B 22 Pl BE DR 0G0 9e
SEPR ST AR B L A S B A S
5 H A AR B BB RO B R B RS 1 4 1 2E
Yrredabn. PRI, X £ 8 9 45 28 A0 B8 A 5 Bk R 0T 5
JuhaY] . ZEilmREE RS A LR 1 (metastasis-associ-
ated in colon cancer-1, MACC1) fRAEL 4 4R
ok B MO, 58 T e E S
S OISR R B A WA 50T MACCT A L 45
HGF/C-Met {55 ok A F5 A= W27 D RE , e ik i g
MRZETR S o Bk 2013 4E 9 A, E N AMUILE %
AL9) 17 F B0 928 4H Ak AT Western blot : 58 MACCL 5
B % 1 SCHR AR B . A B 5 R P 4 93 2 Ak A )
MACCI 7 N4 Wi 21 20 B A N 3 55 2 8L 43k, 43
B 5 1 DR BRARFAIE 2Z 18] 1 56 &R, 44 MACCI £
FE T ECAL09 20 gtk , PR MACCT X £ 4 5 i 44
i =78 AT S, A 5E MACCT 16 £ 8 B R & A
KIEFIIVER

1 #RE5FE

1.1 ##

LD IRRARA 4R 51 41 2001 4% 3 — 12 H HA) 3 g1 =
2 R 2 B O B A ME T B B R TR DI R I 0 ek A AR
¥ 2205 BRS04 Ak 26 61, Hh A4k
22 1) A3k 3 s bR AR TR i TR DT e 43 ) A Tl g A1 28 R
AN 9 5 AL (BE B S BHE A 21 =5 cm) BUM , A4 G
BT 80 CUKFHMIRIRAT . T A B8 AR AT AR e 32 Ay &
FEPUmIaTT , O AP s, 4E0E 45 ~74 %P1 60.37 £
1.1.2 FZ5) B RNA $BGRF Trizol W4 H Invitrogen
INF]o BT E R PCR SYBR Green 5 B _Lif/E T, —Hi: %
LA MACCI ZFE P ik (G A1k TAEW B 1: 200, Western
blot T AE# & 1:500) , W [ 35 € Abcam 23], GAPDH $ifk (T
YEHEE 1:5 000) Ity B 35 [E Bioworld Technology 7y 7 ; SP H s 2H
Al Fn il oy NS s | e SN /AT Ity R T % /1 T TS 25 /1
HRP Fiitr —Ho ( TAEH)E 1: 10 000) iy B Bioworld /A &] ; ECL &
G, Wy B 35 [ Millipore 23 ) o

1.2 F%

12,1 g8l sp ik K E 414L SP A% il MACCL

FBARE, BEBRAS LT 10% B EE, A, Ea
4 pm YR )5 60 CHA ARG HAT ZHZR I8, Ak BER K,
Rt J5 P R 3% 3 S8 AL S0 W 10 mine DRI N I 1 2ot
AL . SO E B PRSI di A MACC1 £ TEREdT
A(1:200) , EEFE 1 b, AW RN P ERFE 1 h,
DAB €5, 73 ARG R 4 30 s, AR IR S04k, I ARE W J5 Al v
HEREIEE B, F1E B AR R AR .
1.2.2 e tnE (RS DAl ( x400)
PEATIREE AR A A Y £ 5 B 1 PP 20 L 1 43 3 %6 MACCL 2%
RIEATIEY RPN P Y R B TP 4 . AN E 2R 0 43 IR £
R o B2 4y AR A 3 A TRV T A A
YR IAE LT AR ETE 5 <5% K 0 43,6% ~25% H 1 4y,
26% ~50% 4 2 453 ,51% ~100% 2y 3 43, ¥R 5K V) F P34 4
AR ST 5 Y IR A0 M E 3 2618 0 4 A AR HoR 5 1545
0~1 4 BN -),2 ~4 23 R85 AT +) ,5 ~9 43 iR M
(++)o MWL EARMEM R B E B HA L AIEZHLN
MACCI #H KA, 1HE MACCT FAPE2, 4317 H 5 1 R HE R
TEM] )56 2R 5 4% I WHO 2 WiAr i (2012 4255 4 W) , B 2 #4490
PR} 7 400 i A0 N WIS B 8IS SO S2 L EUY) L Bl
PUIE AN [RIFRAS (4 20 Ab 087 90 1 Rz 4t o A5 AL B8, 20 Ak
M TRING A T R 2 M e 5 AT B 10 40 R W St 4G A A b Rz At
LSS SR 4E i MACCT Rk R,
1.2.3 4uffeye YRt 1 d BOSEUE R 4nH 1 x 10°
BT 24 £LAR, 4375 VA shRNA Fgow 4% Je 28 B M) B4, B
PEX IRAFE YL TC 56 shRNA 79 BOkL, B35 3 TAAGHIAEREN
10% FBS 1640 #5553, K H WA 40 ML A E] 70% ~ 80% s B 7T
REEYY B2 wg Bk, 1ipo2000 1 wL 4350 A £ 50 L opti memi
RSN EP 45 TR ZRRATIR AT, R 5 min IR G N —, Bl
F#E 20 min J5AREFEFL,6 h J5 5k 10% FBS 1640 RE3:3E,
48 h HEBI B PG M T SR GFP SR R 3R A 0L,
FELIE BT Ak 32, 25 800 wg/mL G418 ik di7 7 d J5, 4% 1: 10
(4 EL IR RRAL AR, 7E 400 pg/mL G418 1557 14 d, Fifi b i 3 4> 5e
REAH R AT EA T KI5 9% 5 38 30 20 B AU B B kst PR M s e, 7E
96 fLAR LA 200 pg/mL G418 SE e disR Fdh sy KR, Ude
B4 T ECA109 40 i3EFT qRT-PCR ,Western blot [ %%E
1.2.4 St tE & PCR Kl MACCL 3 Rl 35 7K - i
75 41, shRNA F2ow 7 Ye 21 L B M %5 BRZ ECAL09 41 g, H
Trizol ¥ $& BB RNA, 43 5l 317 300 % 56 15 3] cDNA, R H]
SYBR Green #7945 1t PCR, MACCL 51#1nT : EiffE5]
#):5'-GCAGACAAAGAATCAGAGAAAG-3', T i8] 4. 5'-GAT-
GAGACGTCGACTAACTC-3'; GAPDH 5| ¥ tn K. F ol ¥:5'-
ATGCTGGCGCTGAGTACGTC-3', F 54 :5'-GGTCATGAGTC-
CTTCCACGATA-3', SZi 52 & PCR M & f4: 95 C il A% Pk
3 min;40 PMEFF:95 CAEPE 30 s ,60 CiB Kk 30 s ,72 CIEfh



9536 55 21 Y
2198 2014 4E11 H 15 H

o= FE B OR %
J Thid Mil Med Univ

Vol. 36, No. 21
Nov. 15 2014

20 ;72 CHEf 1 min G5 50R A 274 kb T8
1.2.5 Western blot ¥4 3515 2 14 shRNA faE
BEYLA [T ERZA A0, TYS PBS vk 2 ¥k, in A EBC %U
FERARBUEZE A 2 x SDS _EREZE IR, Wi/K VA 5 min, A&GFL
FRE10 wL,100 V fEJE SDS-Page Hiik,300 mA fHif 2 h yKIEHL
5628 PVDF JI5,5% JB I 24F 93 3R 3P 1, in ATE 259 B2 — 41
(MACC1 1:1 000, GAPDH 1:2 000)4 CHEAME T =7, K H JH
PBST 7 15 min x 3 3%, /il A HRP $ric 59 —Ht (ZEHTE 1: 3 000,
FPrf 1:1 000) E1EMEE 1 h, PBST Yk 15 min x 3 K, ECL %
W 5 RO, R AT B 2035 MACCT 25 1 R k8
MACCI FEHA X 58 = (FHAKEAE/ TP 4 GAPDH JK
fH) /(25 F141 MACCL JREEAA/ 25 41 GAPDH JKEE(E) x100% o
1.2.6  MTT 3450 ECAL09 40l Yeni G rodiss 40l
3 AN 1 x 10°/FLE R e 96 FLAR b, R FLEE 3 AN E AL, 4
BIHE0.24 48,72 96 h &FFLANA 20 pL MTT(5 g/L) &M, )&
1d imA 150 wl DMSO ¥ fif 45 (45 %, 37 “CIEE 4 h J5 78
490 nm A AN E A FLY G R BE, 2 i A0 kg A th 4k
1.2.7 Transwell /] 545 I 41 i 1% 22 3F 7% fig S50 R
-20 °C B Matrigel, 78 —4 CiI B abf#. X H H RPMI1640
TC MG 5373 Matrigel JE3H 1: 1# 85, B 100 pL ¥57%
PR EE A 37 CHER 60 min fe e B UK, EE 4 HImA %
ZL40HE 2 x 10° ,300 pL JCHLiE 1640 £33 3, =M A 500 pL
27 10% FBS ) 1640 35553 48 h J5 B /NE , 4% W 3 Ji [t
FE 10 min, PBS J&% 2 ¥, L RS 40, 7 BRI 645
e T WL 400 £5458) B 5 U8 T FEHLE 5 S ALEFT R 15528
MEAHMIEL H TP IR 22T RE J1 . PP A B B e vk b ik
17483k 4 CH% .
1.3 %itso

THERRLL x =5 378, R SPSS 11.0 SEif4k 4,2 IRl
FUHR AL ¢ #56 s MACCT PHE SR A5 A L ACR F X R

2 HR

2.1 HEABALFHM LR

PREOFRAEI MACCT 3 1 322007 TR 8 L A2 240 i
BURZAREAZ, LA B s 2 . MACCL #7824 B 41 21
FRE 57 L P A AN ) R JEE Y 2, B i 21 41 MACCL 3%
SKPAPE 2 94. 1% (48/51) , %5 52 41 41 1) MACC1 FH ¥ &
37.3% (19/51) , B W04 MACCL FHMERIH B8 T ss4

(A)
AR SR LR mie T MACCL R 2 bk DURTAME 5 ;B Ak A B A 8 Lt P MACCL Rk C R R ARE
E L MACCL A& 2 1

YU(x" = -2.045,P <0.05) . XMA[FEEE Iz 4181 1
B, % PR W A0 K R MACCT [ R 100% , 38 B 1
90. 0% , 55 Bk 10. 0% 5 JE I A4 £ 45 1 iz 4 MACCI 11
BEPESR 70% 30 BIPERR 15% , 55 BIVE 3R 55% 5 1 A W) 2 14 26 119
8 bR 40 MACCL 235 DI k. & 4% 8598 b & 40 i
MACCI S FHPE 2 0 3 8 F AR SR 0k 24 b R 4. fE 1k
B AR R/ S AL A AL E LA B 38 I U BE S 4L e
e MACCI 28 A BAPE325 S o Ge 24 3 L (P > 0.05) , 2
I 1,
2.2 MACCl & & £ ESCC ¥ 9 £k 55 Rk 22 4% 4
ZAH X A

ST MACCT 25 112308 B 3 45 A8 BB i ] 11 6 R
25 R MACCI 2K F BRE 2 05 502 PR B AR S R /b
ASTRAE A3 AR BE DA R IR I TR 25 R RS (P >
0.05) , (H7E B R 4 SRR 4 21 e b R B, 75 4304k
AR FHE R R 42.3% (11/26) , s AL 4 5 B 63. 6%
(14/22) ,3 GRS fL 21 41 f MACCL By 5L 38 B 1 36 3k, 42 7R
MACCI (2615 5 BB MU TR RIEAX G5 R K 1,

®1 MACCI ZEEMEMERZESIERFERFENEXE

LAY 15155 MACC1 2 [ PR X P
PE5

L 45 43/45(95% ) -1.348  0.319
Lotk 6 5/6(83.3% )
()

>60 19 18/19(94.7% ) -0.750  1.000
<60 32 30/32(93.7% )
JipgR /N (em)

>5 10 9/10(90% ) 0.387  0.488
<5 41 39/41(95.1% )
P

TEPR 44 41/44(93.2% ) 0.650  1.000
BETE 7 7/7(100% )
ox#id: s

=3 26 24/26(92.3% ) -0.278  1.000
B 2 21/22(95.5% )

% 3 3/3(100% )
R

aEINZ 39 37/39(94.8% ) -1.024  0.561
TENE 12 11/12(91.7% )
W5 RS

H 30 28/30(93.3% ) 2.097  1.000
% 21 20/21(95.2% )

(B)

(C]

E1 fEALKN MACCI ZREBAATHRIE (S-P x40)



5536 56 21
2014 11 A 15 H

CEE NI S
J Third Mil Med Univ

Vol. 36, No. 21

Nov. 15 2014 2199

2.3 #E44 ECAL09 40 e i ik

GA18 HUPEIRE 2 46 )5, Bk thh 3 A P40 i se B b R8s
35,43 Wi 45 4 shRNA-1  shRNA-2 shRNA-3,3 #4 B 14 o [ 40
NEAE2EE BB T 24 K S8 S (9, M UG RERR E Rk,
UESEFRL C 8 5 HE A LR 20, WL 2,

400 wm

400 wm

400 pm

A:shRNA-1 #1;B:shRNA-2 #8;C:shRNA-3 £8;D: [ M x5 BB 40
B2 G418 fFiEiEEEE S pGPU6/ GFP/Neo-MACCI [Fifif ECA109 4

2.4 % k%% PCR 40 shRNA FH#2 R
25 UL N R 4 2 0] (9 MACCI B PR 36 3 B 40 12
53 MRBH PRI P20 MACCT 3R 2235 3945 1K, L) shR-
NA-2 ZH 2L MACCI BE[R ik i 35 A%, LA shRNA-2 204
HE— B A2 S BT I 3

1.2¢

ik
e =
o] o

MACC1 FEPI AR
=]
~ =N

e
o

1 5

3
21 5]
1.2 G4;2; B2 ;3 . shRNA-1 28;4 :shRNA-2 41;5:shRNA-3 28

a:P<0.05,5 % g4 Pt
3 %HEE PCR&NEH MACCI EREKFRIE

A E 4B WML C.shRNA2 28
6 Transwell LI N ZAMMEBEENTL

2.5 Western blot #& MACC1 & & K-8 £ ik

FEHL shRNA-2 2 ECA109 Ziffu sk (9 fif S i BNl SL 56 , 45
R shRNA-2 441 (0.24 +0.12) 525 94140 L, , MACC1 &
I TR RE 52 S, 2R 76% , 2 R A St L (P <
0.05) , 255 LK 4,

1 2 3

GAPDH(36x10°)— - —

1.2 G 4;2, AT &4 ;3 shRNA-2 40
4 Western blot #ill& A4 MACC1 & BB RIE

2.6 MTT #2038 78 4% 7

L ECAL09 4l 7E 0,24 48 72 .96 h Byt 13 (.22 il 20 ffa
AR, 45 R, shRNA2 Tt 41 38 58 BE A0 b Hofh 2 41
BEWAR(P <0.05) , 1728 4L B X IR 41 2 6] To 0] i3 75 5
ULIE 5,

0.7 - shRNA-2 4
|~ Bt Ed
~ %4

24 48 72 9
S TE] (¢/h)

a;P<0.05,5 % G Wkt g ks

B 5 MTT k&7 3 A misEaEh

2.7 Transwell SZ354 %

FH Matrigel JEH 0 6 5 RECAG I fifr 938 20 A= 28 B 0, 45 R 10
7k MACC1 235 F 5, shRNA-2 £ ECA-109 40 ifg 5 22 1T % g
J1 TR, 2/ NS IR RO T8 T2 (69.3 £5.4) s
(12.5 +2.4) JFIBIHERT BRL (53.5 £2.8) , 2 45 Go it 2 7%
X(P<0.05), WK 6,

(FHiFE R & x40)



9536 55 21 Y
2200 2014 4E 11 A 15 H

= E BE R ¥ ¥ MR
J Third Mil Med Univ

Vol. 36, No. 21
Nov. 15 2014

3 itig

A I R D ) T A A IR,
FREE R S W R BUG 22,5 AR N 10% ~
30% . BB IR 28 FE A L 1 R SR T R
JRR . HETFEUESE , 7690 & AT, 400 N ) S R 3%
INELE IR, ek B 5 B i L A R R )
AHOCHYBER 4 m F O AR I2 2R RB O K e
BEWBET . Hit, SR A BT & R R R
AHOC B T RESE ] 5% AR FHAILE B T 3 4R i 44
Ko MACCT JE[AJZ I 4R 10 N 45 i 4H 23 vh R BRI
— AN R AE DG L [, RE A% I S HGE/ Met {55
AR AR A A R A A, S R I A ) A
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