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Id1 F 1d3 th B E S 45 8772 SW620 LA EMT HEMmME(EZE 51T
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(4 =] & RT3 H] K5~ 1 3£ Gnhibitor of differentiation-1, Id1) Al Id3 J2 15 W [F2 3k 45 B e SW620 41 ffd EMT A4
R 28R B ) S F T ReIINLE o 2 o o ) P 1505 253 3 1A ) 8 Tl RN 113 B mROU3EE DR DRk 1Y) 45 i o SW620 401 it , 5256 43 4y 4
2H : SW620-Sh-1d1 2H (F4 4% sShRNA-Id1) . SW620-Sh-1d3 £H (4% 4k shRNA-1d3) . SW620-Sh-Id1-1d3 2H (3£ 4% 4% shRNA-1d1 F1 shRNA-
Id3) \SW620-NC 2H (F5 e[ P2 8 B 7% ) . FH qPCR = F1 Western blotting 25 73 J5\ 6 I B i R , 4488 R gL 2 R i Idl Fn
1d3 J5 SW620 A 45 AR 4L , RIJR #x A S48 AN Transwell /N == 7546 1 SW620 4l i 3E £ A2 28 178 1L, , Western blotting £l EMT
P& T MITR R BMCEAMEIL ., 4R I T 1dl RN 1d3 555 R PR 55 035 DR R 6 485 W e SW620 4 i bk - (1)1dlI
I3 W R 55 5 SW620 AT 2 245 vl b B2 1) 1) FRE 3648 5 (2) 5 % IR 40 A1 E , SW620-Sh-1d 1 2H AT SW620-Sh-1d3 2H SW620 41l iy
R EFTFE B8 V) 235 T 4 (3% P<0.05) ; SW620-Sh-1d 1-1d3 ZH 41l f (= 22 AT #% 1) BE /1%L SW620-Sh-1d1 0 F1 SW620-Sh-1d3 £H 12 B
5T BE( P<0.05); (3) 5% R 4LAH B , SW620-Sh-Id1 41 H1 SW620-Sh-1d3 4H B-catenin. snaill 2 MMP2 & [ %Kik [#1%, FREi&EA
J TIMP2 35 4 2 3 1 75 ($5) P<0.05) ; SW620-Sh-Id1-1d3 41 5 SW620-Sh-I1d1 21 Al SW620-Sh-1d3 414 £t , B-catenin . snaill & MMP2
EERLW T, B A58 S A & TIMP2 4 3 R ik 1 5 (39 P<0.05). 45 4 < 1d1 A 1d3 7] G635 i 5 EMT VIR 500 45 [ i
SW620 4 %28 5T ke
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Idl and Id3 synergistically influence invasion and migration of colon cancer
SW620 cells by inducing EMT

CHEN Wei'™", YU Yue'™®, SUN Yanxia'**, LIN Wansong™’,YE Yunbin'** (1a. College of Basic Medicine; 1b. Tumor Immunology
Laboratory, Teaching Hospital of Fujian Medical University & Fujian Province Tumor Hospital, Fuzhou 350014, Fujian, China; 2. Fuji-
an Key Laboratory of Translational Medicine, Fuzhou 350014, Fujian, China)

[Abstract] Objective: To investigate whether inhibitor of differentiation 1 gene (/d/) and /d3 gene can synergistically promote epitheli-
al-mesenchymal transition (EMT), invasion and migration of colon cancer SW620 cells and to explore its underlying mechanisms.
Methods: The SW620 cell strain with /d/ or /d3 gene knockdown and the SW620 cell strain with 1d1/Id3 gene double-knockdown were
constructed by lentiviral vectors transfection. The SW620 cells were divided into four groups, which included SW620-Sh-1d1 group
(transfected with shRNA-Id1), SW620-Sh-1d3 group (transfected with shRNA-Id3), SW620-Sh-1d1-1d3 group (transfected with shRNA-
Id1 plus shRNA-Id3) and SW620-NC group (transfected with negative lentivirus). The efficiency of knockdown was detected by Real-
time qPCR and Western blotting. The influence of stable knockdown of /dl or 1d3 on cell morphological change was observed under a
microscope. The changes of migration and invasion abilities of the SW620 cells were determined by wound healing assay and Tran-
swell assay. EMT, invasion and migration related proteins were measured by Western blotting. Results: The SW620 cell strains with /d/
and/or /d3 gene knockdown were successfully constructed. /d/ and /d3 knockdown induced the epithelial-like to the mesenchymanl-like
transformation of SW620 cells. (1) Compared with the control group, the invasion and migration abilities of the SW620 cells were sig-
nificantly decreased in the SW620-Sh-Id1 group and SW620-Sh-1d3 group (all P<0.05). (2) Meanwhile, the invasion and migration abil-
ities in the SW620-Sh-1d1-Id3 group were obviously weaker than the SW620-Sh-1d1 group and SW620-Sh-Id3 group (all P<0.05). (3)
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Compared with the control group, the SW620-Sh-Id1 group and SW620-Sh-Id3 group had a reduction in the protein expressions of -

catenin, snaill and MMP2, and an increase in the protein expressions of E-cadherin and TIMP2 (all P<0.05). (4) Compared with the

SW620-Sh-1d1 group and SW620-Sh-1d3 group , the protein expressions of f-catenin, snaill and MMP2 were reduced, and the protein
expressions of E-cadherin and TIMP2 were increased in the SW620-Sh-1d1-1d3 group (all P<0.05). Conclusion: /d! and /d3 could syn-
ergistically influence invasion and migration of SW620 cells, possibly through inducing EMT.

[Key words] inhibitor of differentiation 1 gene (/d7); inhibitor of differentiation 3 gene (/d3); epithelial-mesenchymal transition

(EMT); colon cancer; SW620 cell; invasion; migration
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%5 H ¥ (colorectal cancer, CRC) 2B ="K
DL R 2 — , R R LR 2 T,
7 B N R, H AT CRC 3 S A H AN
SRARAR , BT TC R0 B i v 42 o) e gt g, e LR
5T 988 e 2B R J i DD ML 3 AR 56 4 ) B, BTtk
W7t CRC 12 225 # (1) 4 1 ML A W67 F
BOUNEZE. ITFK, 4463 K1 (inhibitor of dif-
ferentiation , [d) 7E il 8 (142 5% S 54 7% ok R Hp (4 FH 4%
ZRAE . /N B It SR T A B 1d 1 A 1d3 33
F B W [ (2 a3k 06 2 s 5 410 1) 0 R O AR
PEIR 1dI R 1d3 FEAE P AR B T . EMT #AA 2
IR R T B R () IR L A0 T A b B R T 1] 5
FEIF AR, 24 M L5 20 PR 1) 385 B 06055 . EMT IR 77 4 i
HRR IS BRI AE E R 3, AR 5 RE I B
B, B AT IR RO C IR, 1] FE R TR R
K J5 AT PR A 45 i HCT116 40 (1) 58 58 L 12 2868 77,
[} 1d] 25 HCT116 ZHHu ) EMT i #2 . AR AdE
Tk BB LR R Id] R 1d3 TR IE TR ER 1dI RN 1d3 /2 75 3t
A3 L 9% EMIT 161K 2B W B R 12t &5 i Jee SW480
IR ES5ITH .

1 MR5EE

1.1 et £ 2K A

NSl dfark SW620 0 5 i . L-155;
FrFE iR AL FBS I H 22 Gibeo A H] . shRNA-Id1.
shRNA-Id3 A FF 175 08 250 B i 3 IR R
FARAPRA T, 10837 556057 &% H 2 E Promega A H
51200 B A6 R B A MR A FRA F] , DyNAmo Flash
SYBR Green qPCR Kit. 1t 2% & ¢ i 77l &5 8 H 35
Thermo Fisher Scientific 23 7] , BCA A4 H & &= i &
Matrigel & 14 H 3¢ [E Bio-Rad A &) , NC f& e H 5%
Amersham A . —$i 5Pt B-actin £ 7 FE HL ik bt
E-cadherin F. 50 FEHUA St snail | FRFEFEHUMA, & T
PR S A B (HRP AR I E BT e bt A ST R bt
406 5 3£ 1H Cell Signaling 2], —Hifdildl F#11d3 £
SeREPUIAR S BR BT B-catenin BV FEHUA  FaPt MMP2 £ 578
FEHUA Sl TIMP2 £ b [EHTIAIY H 55 [E Santa Cruz 24
H], 411 E AW H 3£ E Millpore A 7] . Transwell /N == 1

H 3£ [E Corning A 7]
1.2 AR IR B k3 R R

SW620 2 IR FH 7 10% AR - & 1 L-15 8597 5,
T 5%C0,.37 °CHEFRFERE T2 AR 1IR3 do H SW620
HHE5> N 4 2 : SW620-Sh-1d1 2H CHARER Id 1) . SW620-
Sh-1d3 41 CRRk 1d3) - SW620-Sh-1d 1-1d3 2H (Wi Id 1
A1 1d3) . SW620-NC H K REZH) . B SW620 4 g 42
F 6 FLIR 3 10°44L) , FHHIHER 4 S PATHL. 24h )5
41 UG B , SW620-Sh-1d1 2H . SW620-Sh-1d3 4H . SW620-
Sh-Id1-1d3 2H . SW620-NC 41 4 %l il A\ shRNA-Id1.
ShRNA-Id3 .shRNA-Id1-+shRNA-Id3 . B 4 %} 6955 25
P80 BE K 12 h J5 , B4 R B 1) L-15 B 97 5 ()
10%FBS) , 4k 25577 48 h Ja B H Y & 1.5 pg/ml MRS 25
I L-15 55323 (5 10%FBS) f e 4 e, 45 3 d B 46—
OB (RS B R PRI R Ak
1.3 qPCR # | 8L Id1 #= Id3 3+ SW620 £ e, Idl #=
1d3 mRNA & i 69 %R

WCHE RS B XUk Id 1 A 1dl3 (40 B AR %o 4L
4 4N, F TRIzol 1A FEHU % 2ZH 40 i RNA , FEARH 1
el i s & 8 cDNA. PCRBI¥FE51):1d] |
9 5-GTAAACGTGCTGCTCTACGACATGA-3', i
4 5'-AGCTCCAACTGAAGGTCCCTGA-3';1d3 _EiiF AN
5' - AGCCAGGTGGAAATCCTAC - 3', T if N 5' -
AAGCTCCTTTTGTCGTTGG-3'; UA f-actin {F NZ W,
34 5-TGGCACCACACCTTCTACA- 3', Fiff 5"
AGCACAGCCTGGATAGCA-3'. PCR % % DyNAmo
Flash SYBR Green qPCR Kit i 7] & , qPCR S 5614 -
95 °C 15 min;95 °C 15 5,55 °C 30's,72 °C 1 s, #4740
PR 55 °C 1'5,40°C 1 min. F 2722CUH IR Id1 A 1d3
mRNA X RIE . SLEE SR,
1.4 Western blotting # M 8 Id1 #= Id3 3+ SW620 %m
JAEMT R iEA512 A0 X & O R L% vh

W B A% 5 B XURIR Id ] AN 1d3 B SW620 48 il LA
Jont WA A, FH R AR, UK % A 15 min, $2 L
S . HBCAVHMTEA R, FA2S5 g
FREE M TR FK, R ENC . FH 5% BSA & 4]
VR 2 dmd P 1 h i O B L 4] 12500, 121 000D
4 °CIIBLHTBST ¥ 3 K J& I = it O B Lk i 1
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[RidE, &5 . Id1 AN 1d3 Y[R 5 45 e SW620 il fill EMT 52 HoA2

B 5IEY . 080 -

1000, EHEMEHE 2 h )G, TBSTHE3 K. LYK
ik A £ 5, SR Image Lab 4.1 %1% &4 4 #7 #
PR HT K FEAR , UL H BB 467 5 B-actin 2k K E
HHEERRS HREAMTREKF LHRERS
Ko
1.5 BUBIdI F2 1d3 s e 5 25 LR 5 547

JER I Ak 4 2H SW620 41 ffd, 43 7 F L-15 K5 77 2
(F 10%FBS) i 5 2 Jf % FZ 22 4% 10°>/ml, HX 2 ml 4%
BT 6 FLAR , 24 h A0 G BE J5 , 760 27 AU T ¢
Y M A A
1.6 XIJR AT A 52 3040 ) 31 1d] F= 1d3 3F SW620 2m fie.
A0 Fea

JEREEHF At 4 2H SW620 A, 73 7l FHH L-15 R 7 2k (%
10%FBS) 1 5% 5 4% 6x10° N/ FLEEFN 2 6 LA , BFAH 13
B3R AL, 24 h 40O EE A, 10 pl Atk 7EFL
gL R —TE 21, F PBS e 2 B I40HL, I
TCMLIE R FREE L-15 4k 23597 48 h, FERIIR 0,48 h 5l
B PR RR & A0, LIRHEE SR,
1.7 Transwell s 'F ik 4 M 3R 1d] A= 1d3 3+ SW620
tm e i A5 69 % v

i Transwell /N3 B T 24 FLARH, X 10 pl 4% 8
H (1 mg/mD I AJIRIRAE N E MR, BT 37 °Citfa i
H4he JEEEHAL 4L SW620 4HAE , 73 51 F J6 MLids % 5%
FEL-15 8L 5% 9 1x10°4N/ml (40 298, B 100
ul & E= i, R 28600 pl £ 20%FBS (1) L-15 B 775
W, BHKREINEIL. BT 37 CHA+HIHE48h)5,
B Transwell /M=, #2256 T Z 418, PBS 2252 vh ik 2
I, B [E % 30 min, Z AT TS 5 0.1% 45 5155 4L 600
ul/FL, 44820 min. FEYUR, WZEKIEPE 2 K. 1R
BE T (x200) BEATLIZE 5 /NS [F) PRI 1400 2 LA i 2, B
SFHIME. SEEREE S IR,
1.8 Transwell )N 'F ik 46 M 3Lk Id] A= 1d3 3+ SW620
ez & 69 %R

H 200 pl Matrigel JiF 300 pl &£ 7L L-15
k. HXU100 pl #FE J5 1) Matrigel /i 22 Transwell /)N %
() Bz, BT 37°CEAE T & 2 h {8 Matrigel ¢ [ .
KT BBE Transwel i B SLIGH R, SLIGEE 5K
1.9 %itsam

SKHH SPSS 18.0 Gttt 2= 8 A4t , 1 B 4 H ks
T, IR HLBCR e/ 56 . DL P<0.05 B¢ P<0.01 &R
ERAGEE L.

2 % R

2.1 R F=1d3 F R E R A9 SW620 e itk
PSRRI YL [ SW620 4H fifl 28 "E 14 55 2K i 1k 3
JJE, RAGEME T WEEEREFE (K IAR

7,4 4 (SW620-NC. SW620-Sh-Id1 . SW620-Sh-1d3
% SW620-Sh-1d1-1d3) 4 f 214 4% % 6 2 3515 90% LA
b BEARNE N R B G SWAR0 At

qPCR il 25 S (& 1B) R B , 5 SW620-NC 4H4H
Et , SW620-Sh-1d1 . SW620-Sh-I1d1-1d3 45 4 fifd ) Id1
mRNA ik K F 5 F B (.=28.78,30.55, 4] P<0.05),
SW620-Sh-I1d3 . SW620-Sh-Id1-1d3 21 41 ffi 1) Id3 mRNA
LI T 4 (=25.90,24.37, 13 P<0.05).

Western blotting o ] 25 5 (€ 1C) £ B, SW620-
Sh-1d1 % SW620-Sh-1d1-1d3 ZHL 40 () 1d 1 & [ 23k 7K
K T SW620-NC 41 (1=26.39, 32.67, ¥ P<0.05),
SW620-Sh-1d3 & SW620-Sh-1d1-1d3 2140 i /) 1d3 &
[ 31k 7K T % T SW620-NC 4H (1=38.89,37.48, 1

P<0.05).
2.2 IdlF=1d3 %5 SW620 & o5 4 i b % AE &) 18] R
HET

AR TN LB R SE 1 1d R 1d3 B L XL B B vk
) SW620 2 ik (1] 2) K B, SW620-NC i 1 41 2 fifa
2 BIKMIR, 5 Z M, 1dI R 1d3 453 5] @k s
SW620-Sh-Id1.SW620-Sh-1d3 ZH.2) 70% [F) 40 i FE 25
AR [ R 40 B 1) BR AR /I, 1 AR SW620-Sh-1d 1-
Id3 ZH55 % pii )8 SW620-Sh-Id1.SW620-Sh-1d3 41 5 %
(2 R AR AR N B R B E R RE PR PR RFAIE o
2.3 WER ] F= 1d3 VB 37 4] SW620 48 fiel by 1L A5 Fe
1% %

RIJH A S5 45 B (B 3A) B, 48 h e, Hhik
8 SW620-Sh-1d1 £ F1 SW620-Sh-1d3 £H 48 i %Il JR 7
4 B8 711K T SW620-NC 4l fitd 21 (=6.24, 5.00, 5 P<
0.05), Idl A1 Id3 XUR I ) SW620-Sh-1d1-1d3 ZH 55 ik
I3 2H 20 i IR A e 778 55 BN B 2. (¢=6.63, 7.31,
) P<0.05). Transwell i # (&l 3B) 5 1% 22 52 4 (&
3045 R BN, 5 SW620-NC 4LH Bt , Bl SW620-
Sh-1d1 ZH A1 SW620-Sh-Id3 41 4 ifg 2% 5% 11 4 it i 22 ik
/(=7.29,7.91,3 P<0.05;=5.52,3.68,, #] P<0.05) ,
i)k SW620-Sh-1d1-1d3 2H %5 B i sk SW620-Sh-1d1 21
FTSW620-Sh-1d3 21 4 Jifd %7 4 5 /0> (+=5.50, 4.06 , )
P<0.05;1=3.89,8.05, ) P<0.05). DL 45K, N
w8 Id] F1 1d3 Xk SW620 41 i 1) iE A% 12 22 A 1 # H.
AW EHHIE .
2.4 Idl#=1d3 *F SW620 %0 jts EMT AL #5142 & 48 %
F A WHh

Western blotting £ il 5 5 (K 4) 27~ , AH be T X6t
FEZH, B Rl Uk SW620-Sh-1d 1 AT SW620-Sh-1d3 41 i) B-
catenin. snaill 2 MMP2 £ [ % ik [ 1€ (=17.89,
53.69,20.90, ¥J P<0.05; =20.03, 40.00, 17.84, ¥J P<
0.05), [FI I I 57 45 %6 85 (1 K TIMP2 & [ Rk 38 = (=
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17.33, 30.23, ¥ P<0.05; t=26.83, 29.79, ¥J P<0.05).
XU H % SW620-Sh-1d1 -1d3 £ %t B - catenin. snaill Al
MMP2 £ [ R IE M N E1EH (=10.30,18.97,16.97, 3
P<0.05:1=14.85,22.90,21.21,3J P<0.05), S | Fz 45
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FhEE R TIMP2 25 1 A 1 E R 7 A B S5t 5 T PR i
% SW620-Sh-Id1 41 F1 SW620 - Sh - Id3 41 (=9.90,
17.45, 14 P<0.05;£=10.00,11.17,J P<0.05).

SW620-Sh-1d3 SW620-Sh-1d1-I1d3

Expression of Id3 mRNA

e B el (1 K]

Expression of 1d3 protein
OCOOO0O0O00O
S =N WA WO I 0

S,

%
8. %
S

"P<0.05 vs SW620-NC group
A: Expression of GFP in the SW620 cells under fluorescence microscope (x200); B: Expression of /d/ and /d3 mRNA in the SW620
cells; C: Expression of Id1 and Id3 protein in the SW620 cells
Bl 1 BIHAR3E 1d1 70 1d3 B ok A FERUR I SW620 Rk
Fig.1 The SW480 cell strain with Id! and Id3 gene knockdown was successfully constructed

3 4 i
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Ji€ (basic helix-loop-helix,bHLH)#% 3% X T 5 ji% , FH T
Id 5 F /b 55 DNA 454 00 75 B X, £ 3 A
B 4 2 bHLH # 5% [K - Id1 1 1d3 1A R & 75
A A R 7 Kk 5399 78 62 T 20q1 A 1p36 5 Je ik
BB, a7 E I AE 13 000~20 000 Z 8], Id1 A1 1d3
5 bHLH 454 il — B4 I RS L 5 S BE ] B () E-
box 3 [K] 7 41 45 4, M1 BEL BT 200 Jfd £ oAb 3R 2 (i 3dE

are
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WREE, %5 1d] N 1d3 ) [R5 45 i SW620 41l EMT - 52mi F47 28 53T 58 . 99] -

MpsEiE. A EEATI, I EAEZE S MR T RE RN et TR 4

B RN, 2 1d1 A 1d3 AL ] — A Rl I A R RS,
REr= AP RN o 1d1 A 1d3 T FLIE" B T

SW620-NC SW620-Sh-1d1 SW620-Sh-1d3 SW620-Sh-Id1-1d3
. b )‘ N o

e @l

f\’m% "éc’ﬁgfﬂﬁf\

A it 5

E2 BRERETMERETE I 143 émﬂ@ﬁz SHYELEE (%200)
Fig.2 Influence of stable knockdown of Id1 and 1d3 on cell morphological change under a microscope (%200)
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*P<0.05 vs SW620-NC group; “P<0.05 vs SW620-Sh-Id1 or SW620-Sh-1d3 group

A: Wound healing assay; B: Transwell migration assay; C: Transwell invasion assay
3 1d1701d3 % 3 WE E U b E 0] SW620 4R AT AR 22 (x200)
Fig.3 Id1 and I1d3 single or double-knockdown synergistically inhibited the migration and invasion of SW620 cells (x200)
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Fig.4 Effects of IdI and Id3 on the expressions of EMT, mi-
gration and invasion related proteins in the SW620 cells
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22k RIEA L R . R AW RUE H, 1d] A H
SR M i 200 P pl e R R 2 i) () Joft 3 B A AL, , AR SR G 25

5 AR TE A4 , Western blotting Kl & 75 1d1 A 1d3
B ol W B, T EMT 3 #%, TR) R AR S W B -
catenin.snail £1& N, FEFREY E R EAR
ik BB, LB Id1 D Id3 1E R 8] R bR S Rk,
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