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HE . B BRARNEMREES - 25598 17 (ADAMI17) 57 HT29 A% 7 & ik sME £ 4 71 69 % vhr B
WA, T HT29 AL: e 1% m A4t 2 305 I3 ADAMI7 @t fik, SR REA#4EE S (real—time
PCR ) # ADAM17 mRNA #9& A, B R IRAG 15 5 55 504 4w AL i A5 48 5 69 T 4L, Transwell 4K 9MZ-
F F A Gm JAZ 42 A ) 69 BUE , Western blotting A2 25 ¢ )& MMP—9 & &1 % ERK Ak ol. R 2% w4
3 432 5 HT29 200t ADAMIL7 R k444 (P <0.05), 52 G Batis, % ADAMI7 ¥ ARG,
Je 28 bm L0 AE A Ao dZ B A AT (P <0.05) ;5 W% ADAMI7 J&, MR &Gl 9 (MMP-9) &ikK
T Bt an LM A T R G (p—ERK1/2) FEARFTHE (P<0.05), 124809 & G i%Bs (ERK)
R KT EFRGITFEL (P>0.05), & ADAMI7 T#Lif i #p4) ERK i %% 7% T MMP-9 69 & ik ,
VIR AT ) Rk N -4 B
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Effect of silencing ADAM17 on invasion ability of HT29 human
colon cancer cells
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Abstract: Objective To observe the effects of ADAMI17 on the invasion of human colon cancer cell
lines HT29. Methods The expression of ADAM17 protein was silenced by slow virus transfection. Silencing
of ADAMI17 was confirmed by real-time PCR and Western blot. Cell migration was measured by wound healing
assay. The expression of MMP-9 and ERK was detected by Western blotting. Results The expression of ADAM17
protein in HT29 cells was significantly inhibited through silencing technology (P < 0.05). Migration and invasion
capability were greatly inhibited with silence of ADAM17 when compared with control group (P < 0.05). Silencing
ADAM17 induced decreased expression of MMP-9 and p-ERK1/2 compared with control group (P < 0.05). No
obvious difference in expression level of ERK was identified compared with control group (P > 0.05). Conclusions
ADAM17 may promote cell migration and invasion by inhibiting ERK pathway mediated expression of MMP-9.
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SRHL, % . JLER ADAMILT Xt HT29 A 4515 iRy MR 2868 71 A2 B WL PR ST

S5 1 i — bR LR T A TE G R R, TR 4
T de ) s R 5 B HAR R AL R SR E L I
WIEH T o Fefell, MARRR - &mE A 17
( adisintegrin and metalloprotease 17, ADAM17 A ==
IKFFBTOIMEEAE ], TR K2k . R s B Ak
FH, HXE R R AR BUS A —E AR L
G ZE R 7 7 e A W s DR P D PR 22—
U, AHFgE i A H HT29 AL i ADAM17 Y
Faak, RO HT29 A 2517 i 41 LA S MR 22 1Y 52 e
YEH K AT RERILA

1 #MEERE

ot

HT29 A5 ik (I v 2 e+ 4 i
J2 ), DMEM K554k JiG4F v JBemE 9618 Gibeo 24 7] ),
Trizol. Go Seript " i % 5% 3 7 & . real-time PCR ik
& (3£ Invitrogen A F] ), Transwell /NZE | Matrigel
Jge ( K BD A7 ), Hifk ADAM17 ( 3&[ Abcom 24
H) ), PR 1k 40 A Ah Y 3 H B ( phosphorylation
extracellular regulated protein kinases, p~-ERK ). Zii}fi4h
P E B (extracellular regulated protein kinases,
ERK ), #i4 /8 EHE -9 (matri metalloproteinase—9,
MMP-9 ) & B —actin i1& ( 32[H Sigma /A F] ), HR bp
RIS 1eG —Hi. DAB B ( Bl A RAY)
FORWIFEIT ), BCA HEHWEIE LR G . RIPA 247
#. PMSF. SDS-PAGE #EJi% i i 57 & ( Jbatssk
FREARAR), B, @5 R4 ( Ei Bio-Rad
YNIDS
1.2 AREFRISHREER

HT29 2 Ji FH % 10% Jifi 4 L7 (FBS) A DMEM
B FR AL, AE 5% — ALK CO,, 370 C R E A
H g f. ADAMI7 /) $E RNA (ADAM17-shRNA )
Hi B ARG, R AN (e, 5'-GCATCAT
GTATCTGAACAACG-3'; & XFFFI4 , 5'-TTCTCCG
AACGTGTCACGT-3',

HT-29 40 i ) % 44 21 ( ADAM17-shRNA ) HIJG
B XJFFN 4 (nonsense shRNA ) AR 4f5 ffi F 136 W] 45 7€
AT B A 5 w g/ml SR EENE (Polybrene ). 25 H
X R A 45 st A W 2 3k 22 vl ( phosphate buffer
saline, PBS ), ¥4 4L 5 48 h ZOL B B ML YA,
1.3 BRENE ADAM17 RiXHIH
MR HE e FE e i W5, AHARAE Y45 48 h, WUAR

1.1

£ 2H 40 I, Trizol ¥ 32 B RNA, i 1T Go ScriptTM U]
i 53 0] &K RNA 36 5% 5% oDNA. SR 5 #4752
B 2¢Ot 2 1 R A W 5% I W (quantitative real—time
polymerase chain reaction, qRT-PCR ). 5| ¥ J¥ 5% i1
WF : ADAM17 iE [0 51 ) : S'-ATCAAACCTTTCCTG
CG-3', JI5|# : 5-CAAACCCATCCTCGTCCA-3' ;
GAPDH IE[[5]#) : 5'-GAAGGTGAAGGTCGGAGTC-3',
K514 : 5'-GAAGATGGTGATGGGATTTC-3,

PCR {U#§ AT L FAEIA : 95°CAEYE 2 min, 45C
iRk 30s, 60°CHEM 60 s, F:40 MG, MG qRT-
PCR & & Z I8 GAPDH >l P 2 1) & 3k 7K F- Sk K I
HT29 %5 78 41 i i ADAM17 mRNA Eik/K ¥, &4
B2 AL, PATSES 3 R SRR E ik (CT %)
ST IR EE , ADAM17 shRNA #4454 il mRNA A
IR =270
1.4 BT EE A

I P22 240 S0 9 3 493 46 52 5 6 D) 4 A A%
RE 7, YHBEFEYLST 48 h, HT29 4 M 7E X 4Lk K B Bt
il & LA AR, BRI | O T HI 2 %S
FIXFHRZH DAAEAL 1 x 107 MEFI T 6 FLAR L, 3535 12h
I A2 AN 200 w1 Bt Sk 7E 2 40
KSR — R, A PBS iEVE 3K, MIASA
10% FBS () DMEM 15 33 37°C15 3% 24 ho WL B IR,
FH PBS T3k 3 WK , ARSI E i OSSR
Image J XA WA . SCEIE G AT 3 IR,
1.5 Transwell fx5M2 25218

I LR ZE I Matrigel JB2 1 40 45t A A [] Ak
BEXT T 45 i i 40 B AR 25 B8 T 52 . HT29 2 Jf A6 X6
AR BHASA FBS B FHEYURRTFE 12h, LU
R0, SR)5 Hl A A MR . B Matrigel 25
DMEM # /8 1 : 8 #kE, B 70 wl 7 AL Transwell
/NFE GBI B, BT 37°CF 30 min, f# Matrigel
RAMBEE . 2 X IRAL, O ¥ 5 4 A%
P LIREAL 1 x 10° 4>, FRFR R 200 oL i 4 B i 12
T Transwell /NER E%E . FEMA 750 pl &% FBS
) DMEM ¥ F: 5k, Higefirpaiae 24 ho L 2R
Matrigel e, 4% PFREREER T 30 min, AR - FH4
Peft 1 min J5 PBS Mk 3 K, AR T RENLEER 3 4~
PREFHEA T AT . R T 3 YR ST R E I LASSIE
1.6 Western blotting #HXFE B KR IE

UYL 48 h 414N, RIPA 2R, &
DR . BCAEEREEN, AR 2x &
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R S 100°CAEYE 5 min, B -80°CUKFATR
HARER . 4T SDS-PAGE E H HLIk, FO0I0E T
B (90 V, 90 min ), 10% Bifg@idid, —Piaid
(1 1000), —F (1 : 1000) 37°CHFHE 2h, L
PLEZ A, Image J ERPFAHT K BEE(E . AHOCHR 136
KR = (TR UK / NS IKEE ) x 100%.
1.7 Hit=ZEH*E

B> HT R SPSS 19.0 Geit ks, %R
P+ bifEE (xxs) Fow, SR 2Z0H, W
Wi H AR ] LSD—t K 36, P <0.05 N 2E S A G5 XL,

2 #HR

2.1  ADAM17-shRNA # HT29 A4 40Ra
1FIL

FEURCR N 90% LA I 1RGS2 8L (multiplicity of
infection, MOI ) {E°& 100, 1RANEYL 48 h, 76
g, ARG EE RS CECHI W Y g B, AT I
HYLRCR 909% DL Lo DL 1.
2.2 MRS ADAM17 BIRIEIER

25 X AT mRNA 263K 240 M & 40 % 11
R, YA AR (0.104+0.013), ToiE X
FEFI4L R (1.003 +0.036), &5 E4Hr, ZRASIT
7% X (F=1649.515, P =0.000), % Yt2H ADAM17
mRNA Y Z R g0 ] FLAR 28 PO IR A JUF 51

el R A
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=
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DEXMME  TEFIE Y

DS AT G
B 1 ADAM17 [BiREiE HT29 N7 ELRAE 48 h B ER

H (P <0.05), =5 X AT P24 ADAM17
mRNA ik 22 7 T4 127 2 L (P >0.05 ). Western
blotting 45 5 [FIAEUE S22 %5 1 5% Y4 J5 ADAM17 ik
ikl LA 2.
2.3 HEHMMIVRRGESER

24 h 5, ZSEXTIRLAL (0.646 £0.022), TR ¥
FIH (0.671+0.027) FIFG2H (0.986 £0.032) &)
JRIEEEARXS L, &5 2000, ZRAgitrEX (F=
10.176, P =0.012), ViEk ADAMI17 J5 HT29 40E Y iE
T o5 T8 23 Pt HR AL RN G 2 SO B4R 40 (P <
0.05), 75 FIXF HRZERIJC 38 SO 91 4 ) 240 BT 7 e ) 22
SIGFE L (P>0.05). WA 3.
2.4 ¥ ADAM17 ERREIMEEBENTHIER

SRR o= 5 2 U -3 vl
Matrigel i 313K T % (0 i 40 Ml 22 F oG e . &40
= 78 40 K 4 ) R (151.004 +5.025), (147.113 +
6.333) M (52.002+5.196) A4~/ #LEF, 205 22 53#T,
ERAGIFE L (F=136.936, P=0.000), 525 %}
MRZ LA, JoR SUTFIA R T At 22 50
it E L (P >0.05), H57%5 (0 A e v
G R, U 20 M0 15T %0 HT29 A\ 4519 40
Mg MR 2, 2 RAGFE (P <0.05 ), WLE 4.

AR

( x200)

WHXMIRE  TESUTHIE Y

100 kD

t Has HXF A L, P <0.05
B2 #5544 ADAM17 mRNA & ADAM17 E QA RILIER
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SEL, 4 ¢ UUER ADAMIT X HT29 AZ5 i A IS MR 22 RE 1 S ma LR SE

XPYRJE 0h 2 X IEL 24 h ToE PS4 24 h YL 24 h
1.5 -
T
1.0 -
2 _
E 05 4 |
Iy <
0 e =
FENBA RSP g
T Ha XA, P<0.05
E 3 Bk ADAM17 5 HT29 NEiFEMpTERaE NTHER  ( x100)

75 X AR 2 ToE LFHNH e
200 -
%g 150 -
f; 100 -
= & il
2
= 50 - —
e
By
TENEL TESUFHIA g
T 5aAXRA IR, P <0.05
E 4 Bt ADAM17 J HT29 NEIEAMEEEHNTHER  ( x100)

2.5 TE ADAM17 J§ MMP-9, ERK ERix1ER

UUER ADAM17 HRIR G, SHAX A, TR
SFANH . Y 4l MMP-9 il 1k 510 (0.903 +
0.104), (0.878 +0.121) J (0.151+0.102), £ )52
T, ZRAGITEE L (F=47.172, P=0.000), i
— A ERK1/2 3 %, 450 %o, p-ERK1/2 ik
FIRE KA T, ZSEAXTIRA, o UFHId . #gedl

p-ERK1/2 {4 % ik 43 5l A (0.656 +0.141 ), (0.647 =
0.133) 1 (0.333+0.102), & H25m0r, ZRA%IT
7Y (F=6.130, P =0.035), %k ADAM17 J5, %
Y2l MMPO Fl p-ERK1/2 ()38 BIIE 25 (1 6 R4 A0
ToRSUTPHIA (P <0.05), 25 XA MIC R LT3
ZH ) MMP9 Fll p-ERK1/2 i B 2 R LG ¥E L
(P>0.05), WK S,
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SEAXMME TESUFIIA YA

MMP-9 SRR 02 kD

o ——

g 15 [ IEESpayi:|

ﬁ [~ I =8 G2

T 104 |

e T

Q

<

& 0.5 4

£

¢

; 0.0

= MMP-9 p—ERK1/2 ERK1/2

+ HEEYLH LS, P <0.05

B 5 12 ADAM17 [ MMP-9 #1 ERK1/2 EAMIFRIE

3 itig

ghpim i — Rl aRie . . BB RS
PR ILFIVE R A il e, ok, TIRE
SRR, REEL GRS, dnEEREY
RARRAL R LT i A G T O
HRR, FRE R RS M R T R I O A T
M. EHHT, X IRI TR L FAR IR &,
AR BT B Ry Y A AT o AR AT
FERY B bk R A b e S R B DR ST RE 2R 11 A
TRy gl

ADAM17 & —Fh AT B KR, IS IR iR, R
AW T O RR TR 1 Y ISR RGE SR
ADAM17 7£ B, FUBESEZPBME MR b 2 58 &
FARRAE T, [FRE, WA HGETR, ADAM17 7645
AP R R s R RRE, JER, IR E R
SHBRERRMIEER, Z& LG EIIHE ",
AHFFHE TS 1, ADAM17 7] DL i #4075 EGFR/MEK/
ERK 3 A i L Y2247 s

NI 2 A 10 22 Ak 2 g R S 8 2 442 8 g 0%
PRI IR R 2 —, 2 i SR iRy T R M AT
W Z—o DRtk BHE M 8 A 52 % 54 7% syl
YkSRE S HRTVF 2 M 25 I SE S e 4 i
FIIE AR 22 BE 1 A I 4 45 A2 X 240 i 4756 T ) o fi
MMP-9 #UFSEAE 2B PE IR v S i RS, 5l

HIUR RGNS, I H MMP-9 17 2355 e 40
JLAIERS AR 22 AR ) 2 IEAHDC ", MMP-9 1] DL3E i
R AN /L R A 2 " [FIs, MMP-9 751k
WA F ERK {55530 B s s EARSER R, FEDT
K ADAM17 [9R35)5, MMP-9 fYiA9 N, i
DUER ADAM17 AT LU R I MMP-9 Byik, M
M) HT29 A 45 Wi 4 M i) i B 2 2868 71 o

ERK J& e 21 i fiviz i OGS EE R, 138 ERK1 I
ERK2, TESZUIEWEIRILSS, T LAVA 7 4 A it A5 A
ite, I EAR A 2E RN Y. p-ERK1/2 W] L)
YT Z2 Rl 20 i 9 DR S AR R JE TR (R R ik . 4%
Toft &1 55 118 A T 00 38 LA B AN [ i 5 %) ) 840 T AR fof
ERK1/2 AN F2 BEU0E , 78 40 M It A% Ak b b & 7
FEAEH], IR A0 3z sh ANk IfEaE S ™, A ff
R AE AR I P R Bl M FEARSE R, #E—2D
K ERK {75538 6 A& B, DLk ADAM17 J& , p-ERK1/2
AOZEIk B T I, BEBITTER ADAM17 7] LLREAR ERK1/2
T IE BRI

KBFFRLE R B, ADAMI7 BEf%iE 1 ERK {55
B S R MMP-9 3k, JE 5% 0 40 A 1 i 8
1RZERETT, SLHIXNT HT29 A2 je 40 M 3 5 1T F5 12 %
P EVER, {3 ERK 3 i nT B8 A2 H R 3 e 4 i
TR AR ME—(5 S, HXTAREAT ) DIRe 1w F
HARME PS5 2250 it — 45T

%

=z

% 3 Bk

[1] CHEN W, ZHENG R, BAADE P D, et al. Cancer statistics in
China, 2015[J]. CA Cancer J Clin, 2016, 66(2): 115-132.

SIEGEL R L, MILLER K D, JEMAL A. Cancer statistics, 2017[J].
CA Cancer J Clin, 2017, 67(1): 7-30.

[3] MULLOOLY M, MCGOWAN P M, CROWN J, et al. The ADAMs
family of proteases as targets for the treatment of cancer[J]. Cancer
Biol Ther, 2016, 17(8): 870-880.

NARITA D, SECLAMAN E, URSONIU 8, et al. Increased

expression of ADAM12 and ADAMI17 genes in laser-capture

[2]

[4

—

microdissected breast cancers and correlations with clinical and
pathological characteristics[J]. Acta Histochem, 2012, 114(2): 131-
139.

XU M, ZHOU H, ZHANG C, et al. ADAM17 promotes epithelial-
mesenchymal transition via TGF-beta/Smad pathway in gastric
carcinoma cells[J]. Int J Oncol, 2016, 49(6): 2520-2528.

VARGAS A J, THOMPSON P A. Diet and nutrient factors in
colorectal cancer risk[J]. Nutr Clin Pract, 2012, 27(5): 613-623.
CHENG C J, BAHAL R, BABAR I A, et al. MicroRNA silencing
for cancer therapy targeted to the tumour microenvironment[J].
Nature, 2015, 518(7537): 107-110.

[5]

(6]

(7

« 28 -



57

1 SRHL, % . JUER ADAMILT Xt HT29 A %51 iR /MR 2818 71 A2 i MWL PR ST

[8] OIKAWA H, MAESAWA C, TATEMICHI Y, et al. A disintegrin

(9]

and metalloproteinase 17 (ADAM17) mediates epidermal growth
factor receptor transactivation by angiotensin II on hepatic stellate
cells[J]. Life Sci, 2014, 97(2): 137-144.

SHEN H, LI L, ZHOU S, et al. The role of ADAMI17 in
tumorigenesis and progression of breast cancer[J]. Tumour Biol,
2016, 37(12): 1-12.

[10] RIOS-DORIA J, SABOL D, CHESEBROUGH J, et al. A

[11]

[12]

[13]

[14]

[15]

monoclonal antibody to ADAMI17 inhibits tumor growth by
inhibiting EGFR and non-EGFR-mediated pathways[J]. Mol
Cancer Ther, 2015, 14(7): 1637-1649.

T . AR —SIRE AN 17 7245 B IR A TP YR
KRR S [D]. R : RIFEERIREE | 2012.

XIAO L J, LIN P, LIN F, et al. ADAM17 targets MMP-2 and
MMP-9 via EGFR-MEK-ERK pathway activation to promote
prostate cancer cell invasion[J]. Int J Oncol, 2012, 40(5): 1714-
1724.

IRL7 , TR, 202, A BEALUP HMGB1, MMPY 1)
FIKG R . BUS IR CHERTSE (0], T E BRI
2016, 26(22): 28-33.

WANG J R, GAN W J, LI X M, et al. Orphan nuclear receptor
Nur77 promotes colorectal cancer invasion and metastasis by
regulating MMP-9 and E-cadherin[J]. Carcinogenesis, 2014,
35(11): 2474-2484.

MERDAD A, KARIM S, SCHULTEN H J, et al. Expression

of matrix metalloproteinases (MMPs) in primary human breast

[16]

[17]

cancer: MMP-9 as a potential biomarker for cancer invasion and
metastasis[J]. Anticancer Res, 2014, 34(3): 1355-1366.

GILKES D M, SEMENZA G L, WIRTZ D. Hypoxia and the
extracellular matrix: drivers of tumour metastasis[J]. Nat Rev
Cancer, 2014, 14(6): 430-439.

AKTER H, PARK M, KWON O S, et al. Activation of matrix
metalloproteinase-9 (MMP-9) by neurotensin promotes cell
invasion and migration through ERK pathway in gastric cancer[J].
Tumour Biol, 2015, 36(8): 6053-6062.

[18] YE Q, CAI W, ZHENG Y, et al. ERK and AKT signaling

[19]

[20]

[21]

« 20 .

cooperate to translationally regulate survivin expression for
metastatic progression of colorectal cancer[J]. Oncogene, 2014,
33(14): 1828-1839.

XIAN J, SHAO H, CHEN X, et al. Nucleophosmin mutants
promote adhesion, migration and invasion of human leukemia
THP-1 cells through MMPs up-regulation via Ras/ERK MAPK
signaling[J]. Int J Biol Sci, 2016, 12(2): 144-155.

DENG W, SUI H, WANG Q, et al. A Chinese herbal formula, Yi-
Qi-Fu-Sheng, inhibits migration/invasion of colorectal cancer by
down-regulating MMP-2/9 via inhibiting the activation of ERK/
MAPK signaling pathways[J]. BMC Complement Altern Med,
2013, 13(1): 65.

KIMHC,KIMY S, OH H W, et al. Collagen triple helix repeat
containing 1 (CTHRC1) acts via ERK-dependent induction
of MMP9 to promote invasion of colorectal cancer cells[J].

Oncotarget, 2014, 5(2): 519-529.
(EHRE %)



