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Ml Tiaml FFERIA{RiE ECI706 Hfa{EZE 1L ERT 5-FU (L8 =%
koA, EEAR,E & FEsKR (450002 M, EM A BE B o PR

(=] HAY  BHiHE T R 22415 ST 1(T lymphoma invasion and metastasis inducing factor 1, Tiam] )
F R AT S i ECO706 AR 28 FE AL Bt 5-FU Aby7 GUSME s . J7k #m Tiaml 19 3 Xt siRNA 55 Je & 4596
EC9706 40 fits, Y% 48 h J5 % 2 2 f& RT-PCR F Western blot 56 Il & 2H 40 ifd Tiaml mRNA FIZE 1 % kK F R 251k
Boyden chamber {228/ 3 FIRIE SZ 50k ) ECO706 4HMfLIASMR 28 54 A5 B8 1 9B fk . Tiaml siRNA HR[RVEBE 5-FU [R] &
YERT ECO706 4 jfl, CCK-8 SL4G kil % EC9706 40 f 38 58 fig 71 (1 %2 el ; TUNEL 346 U % ECO706 4H M I 7= A 1 (14 7 il .
g S RAAELL, R YLBE 1] Tiaml JEPH ) siRNA2 il siRNA3 BB 0] ECO706 4fijfd Tiaml mRNA FI&E [ AYRIK, 2
FAHGITEE L (P <0.05) . Boyden chamber {278/Nag FIRIJR SE 8025 3 R , 5 X0 FRAAH LY, #% ¢ Tiam] siRNA3 48 h 511
EC9706 {2225 % e )1 W W I, 22 5 A Gt L (P <0.05) , Tiaml siRNA3 HR[EYE B 5-FU 1515 F 4 Re
YAEIETH , 5 A 5-FU A L 22 R G it 2% 8 L (P <0.05) . Tiaml siRNA3 5 10 wg/mL 5-FU & 15 F fig i 25 40 1
EC9706 AT 815 10 wg/mL 5-FU HAEFHZIAH L, 22 F A G4 L (P <0.05) . 5  #0H Tiaml JEF ik
BB SO S & B A 1R 28 A R 71, FLRESE =5 ECI706 Affaxt 5-FU iy fbyr Bt .
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Tiaml inhibition promotes invasion and metastasis in EC9706 cells and enhances

their chemotherapeutic sensitivity to S-fluorouracil

Zhang Song, Liu Xing’ an, Shan Guoyong, Wang Lei, Hou Jiyuan (Department of Radiotherapy, Zhengzhou People’ s Hospital ,
Zhengzhou, Henan Province, 450002, China)

[ Abstract | Objective To determine the effects of silencing T lymphoma invasion and metastasis indu-
cing factor 1 (Tiaml) on the invasion and metastasis capability of esophageal carcinoma cell line EC9706 in
vitro and the chemotherapeutic sensitivity of EC9706 to 5-fluorouracil (5-FU). Methods EC9706 cells were
transfected with Tiaml siRNAs. In 48 h after transfection, Tiaml mRNA and protein levels were evaluated by
RT-PCR and Western blotting. The invasion and metastasis ability of EC9706 cells were checked by Boyden
chamber assay and wound healing assay. CCK-8 assay was used to test the inhibitory actions on EC9706 cells
after the cells were treated with different concentrations of 5-FU and Tiaml siRNA together. The apoptosis of
EC9706 cells was assayed by TUNEL. Results Tiaml siRNA2 and siRNA3 could inhibit the mRNA and
protein expression of Tiaml efficiently in EC9706 cells compared with control groups after 48 h (P <0.05).
The results of Boyden chamber assay and wound healing assay showed that the invasion and metastasis ability of
EC9706 cells transfected with Tiaml siRNA3 for 48 h decreased greatly compared with that in control groups
(P<0.05). The growth inhibitory rates of EC9706 cells treated with different concentrations of 5-FU and
Tiam1 siRNA3 together were much higher than those treated with different concentrations of 5-FU alone (P <
0.05). The apoptotic rates of EC9706 cells treated with 10 wg/mL 5-FU and Tiam1 siRNA together were also
higher than those in control groups (P <0.05). Conclusion Inhibiting the expression of Tiaml decreases the
invasion and metastasis abilities of EC9706 cells greatly and increases the chemotherapeutic sensitivity of
EC9706 cells to 5-FU.
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B RS TRE B UL BT A R E IR 2 —
AR R R 28 R AT H TR T A
Z—o T IERZBH BT FH T 1(T lymphoma in-
vasion and metastasis inducing factor 1, Tiam1) J& T 43k
S BRI 5 R 12 2% B A S A S i S IR
B Tiaml 75848 12 22 5 % rh iy VR I B mir ot 508 £
/Y5 R B IE (5-Fluorouracil , 5-FU ) J& — Fh # FH
HIEYT BB B ARIT 25, SR R EAE O, B
o R R N A2 T s A 5-FU 5RO B
MR & kG ik, AR BFSE 5 7E A A
Tiaml 1% siRNA #Ji] & 45 9% EC9706 41 il Tiaml LA
AYFeIR IR 1] Tiam] 3k T REXT ECO706 21 il f= 78 5%
e 1 R sZ e, [A] B R 15T Tiaml FE P UTER S EC9706
Y X 5-FU B4k Ukt .

1 #REFE

1.1 ezt

B ECO706 40 i e b [ 5 ARk 23% B ke 15 e Jo e 7F 52
i FIE R R E SRS B, E5H 10% 1G4 mig.
100 pg/mL 4655 2 F1 100 U/mL 75 8 Z i) DMEM 5 3% 5L h
37 °C 5% CO, 254 T # ¥k 37 EC9706 41,
1.2 £&&XA

DMEM 532350 | Gibeo /A A ; Tiaml fadii A\ £ w Bl
Wi Sigma 2] s PCR 34435 £ & cDNA 55 —4§ & ik 7 &
¥ 8 LR T AW AR A 7] ; Lipofectamine 2000 1 8§ 1+ i 32
o REWHARA R F] 5 Boyden chamber {278 /NE 14 H BD 2
Al CCK-8 & 7 & W9 [ ) N B4 A= 9 B0 R & A PR AN w5
TUNEL P17 & H Promega /A 7]
1.3 Tiaml siRNA 4 B %E 3

MR Tiaml L FE GenBank H11 )% %1 ( Genbank accession
No. : NM_003253.2) 1% 34 ] Tiaml 3£ X 4 siRNA J£71: siR-
NAlL, i 5’-UUUUAAGGAAUUCUACUUGAA-3', F §iF 5'-CA-
AGUAGAAUUCCUUAAAACU-3" |siRNA2, |- 5'-AUCAGAAU-
CAAUGGUAAACCU-3', F ¥ 5'-GUUUACCAUUGAUUCUGAUG-
C-3', [EIEFA FH XTI siRNA, B YULHT 24 h, EC9706 4l ifufz
FhT 24 FLH(2 x 10° /4L, LA e it 40 i 25 )3 16 %)) 30% ~ 50%
HH) o M3 Lipofectamine 2000 257 10 B 45 4% 42 , #k Ye 20k i
2740 nmol/L, 4FEEREFE 6 h Jg , B RS8R FR AL, & 48 h i
AL RT-PCR Il Western blot 4 I5E JuiR . SE96 43 5 4. 55
Yt Tiaml siRNA1 2 %% 4% Tiaml siRNA2 2] %% Tiaml siRNA3
4 YRR ST BB siRNA 4125 (141,
1.4 RT-PCR #m EC9706 Zm ff, Tiaml mRNA % ik

WG e 2 J5 25 4L A, $RIBCE RNA ) Bk 468 58 3%
PEo cDNA B 1 554 B £ 33 54 5% 8 RNA, PCR 3 Tiaml
mRNA, P 5| YILFE 1, PHEHH:94 C 3 min,94 C
455,55 C 45 5,72 C 1 min,72 °C 5 min,4 C{L47, L7
35 MEH, [FIRELL B-actin S NS [P 1, ffi il SYNGENE
BERL BT R G A 5 B, 43 BT Tiam] JE 76 &2

R R IB Ko SCE A 3 K.

&1 PCR3|#F3

HN 319751 FrBORE
Tiam1 _F% 5'-TTTGGGTTAGGCGTGAAGAC-3' 197 bp
i 5'-GGCTTCAGAACCAAGTCAGC-3’
B-actin _Fii# 5'-AATATTAGCCAGGCGTGGTG-3 392 bp

T 5'-GCGTTCCATGGGTACAAAGT-3’

1.5 Western blot #- EC9706 Zm f&, Tiaml & & & &

WL Y 2 R AN SR BN A 2R . BCA JRAGI
LM EE vk . SDS-PAGE Hiyk, &L - #F 100 pg, HLIK
J5i’ PVDF Jii 303, S5 —$i/EA 4 CHi, 529%
TIFE 2 h J5, 78506 Uk, ECL fb2 &G T 15 = rh R 6 fn
o ME R E A G BE(E, LR R B AU AR Rk 7K F
THER 3 WK,

1.6 Boyden chamber #-] EC9706 m fiLte B A

25 pg Matrigal BEFURH T4/ 1%, B3 AIA DMEM
R IR MR T ECIT06 4N, T = N & 20% A 4k 1 i) DMEM
KeFelli. SEUe 4y 3 4. 53 Tiaml siRNA3 21 %% 4 BH P % 1R
siRNA 4] 45 (A4l . 37 C 5% CO, 5514 F #5548 h, BUL/INE,
FARRECKE 2 A AR, e a2 g A, 45 T S et IS
B R MEL . 400 £5 5058 FREVLITEL S OB A gk, LU
R IR AR R MR8 ) . LB 3 IR,

1.7  XJES5#m ECI706 4 i i:45 48/

6 FLAAFLINA ECO706 4t (5 x 10°/4L) , s 5 5%, #
SAEFH AR, PBS WUk, 37 C.5% CO, 1534, KidF 48 h, il
WIFHR AT IE R IE R, LI dilA 1.6, LS 3 K,

AHXERHE RS =1 — (RIS R A 56 B/ SR n R IR A v )
1.8 CCK-8 s£3t#m| EC9706 4 e3¢ 74 48 5

EC9706 4115k T 96 FLA 1, BEFL L F 5 x 10 A~ 4i fifd
SCEAY R 3 41.5-FU + 552 Tiam] siRNA3 40 .5-FU + 5 e[ ok
% HE siRNA 201 5-FU + 25 |4 EC9706 4 2, 5-FU {ii FH ¥k iF
5351 0.5.10 pe/mL, £ 43 6 NE AL, 555748 h 5, BN
A 10 pL CCK-8 iR F & F 37 C.5% CO, ¥ 348 th 4k 2 15 55
2 h, BEFRUNE A LB R D(570) ], LS H A 3 R,
1.9 TUNEL #*=#m ECO706 2mfe/A T 48 5

EC9706 4114 Fh T 96 LA, BEFL L F 5 x 10 A~ 4i il
Sraln) 1, 5-FU i vy 10 wg/mL, 5555 48 h 5, ik 4
fL, HIANMIC - ) 20 pL TUNEL 2R IR A, 7638 &
37 CHFE 60 min, FyEFHIA 30 ~40 pL 454k5)-POD,37 C
H 30 min, 3y, LA DAB & (57 2 5, TUNEL R0 (1 25 5 )
FE LA S TOBE, A A% B AR B Ok R IR, BERkE R
REAILIR 5 A HLEF (10 x 40) , W 4320 500 -4, 3745 TUNEL
FH 4= 441

TUNEL FHME% = FHPEAN A%/ (100 x5) x 100%

1.10 %t 547

B LA x =5 F78, N ] SPSS 11. 0 Seit 3k, PIFEA 5L
FLBERH ¢ K, B REAR BB L B R R R 0. K
IKE o =0.05,
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2 #R
2.1 Tiaml siRNA %} EC9706 1 2 Tiaml mRNA % ik
R

HE B RT-PCR 25 (K 1) oR, 52 A4 (0.772 =
0.083) A I, 3 Tiam] siRNA2(0.442 +0.071) FI Tiaml siRNA3
(0.297 +0. 065) #H Tiaml mRNA By LZH M, 2R BG5S
2 (P =0.006, <0.001), JtH 256U Tiaml siRNA3 41
Tiaml mRNA [)REM &I Z 5 2 A A LA F) 61. 5%  Thi#%
Yt Tiaml siRNA1 (0. 742 +0. 086) F1 %% 4y [ # X} B siRNA 24
(0.769 £0.061) () Tiaml mRNA [ ik 525 L AH L 25 B
HEGi# 5 L (P=0.093.0.114) ,

M 1 2 3 4 5

—
S0 bp—
400 bp—
300 bp—
200 bp—

100 bp—

«—B-actin(392 bp)

«Tiam1(197 bp)

M. AR ;1. = G2, 4 3 1A M3t B siRNA 283 4 4 Tiaml
siRNA128 ;4 ; 45 4« Tiaml siRNA2 41 ;5. 4% % Tiaml siRNA3 28
B 1 RT-PCR #il& A4k Tiaml mRNA RiX

2.2 Tiaml siRNA 2} EC9706 #m L Tiaml & & & ik ¢4
e

Western blot 55 (&1 2) 7%, 545 F141(0. 663 +0.079) £H
L., 5544 Tiaml siRNA2(0.379 £0.091) Fl Tiaml siRNA3(0.153 +
0.068) £ Tiaml 7 [/ FRIXZ B WITH], 22 7 B A 515 &
X (P=0.017.0.005) , i HJ&: 55 4¢ Tiaml siRNA3 4, Tiaml %
FI A 26 15 10 ) 58 BH &8, T §% 4% Tiaml siRNAL £ (0. 649 =
0. 076) FIHE YL B %) HE siRNA 21 (0. 661 +0.082) Ay Tiaml &K
AMRFZESESAAMEER AR E L (P =0.132,
0.168) .

1 2 3 4 5
7510~
A

1. G252, 4 4 A% B siRNA 4853 45 4 Tiaml siRNAI 48;
4. %4 Tiaml siRNA2 20;5 ;45 4 Tiaml siRNA3 48
&2 Western blot #& il 28 20 Tiaml &/ { KX

2.3 Tiaml siRNA3 x4 ECO706 m fii 13 & Fa 56 45 4% A
O]

PEFEXT Tiaml mRNA FIEE [ 235 410 1 B8 7 fe 3% 19 Tiam]
siRNA3 By e EC9706 4, Kl 4+ 48 h J5 XF EC9706 41
WIAZ 2268 T 00 5 0 o ] B DL 2 g [0 X R siRNA i R 5 e
EC9706 4t (25 (4l 1E M X IR, 525 14 (114. 51 £30.06)
AE L, #4542 Tiaml siRNA3 (¢ ECO706 4 i 25 5% 41 At 45 97 . v8i b
(45.26 £38.29) , 22 R A A G it L (P <0.001), iz HAH
SHEYLBAPEXT IR siRNA 41 (109. 34 +21.32) #H Lk, Z F R H 5
TR (P =0.267) o 156 W4 1 Tiam] fr) 3= 35 g W1 2 410 1
EC706 4AERYRZERE ). AH R IR SE 90 45 R R A SR, EC9706
Y4 Y2 Tiaml siRNA3(0.21 £0.08) J5 48 h, Zi TR fig /1 B

BETFEEA(0.43+0.09), R BEEFSGIT$2EN(P=
0.004) , M= 1455 e B PEXT IR siRNA 24 (0.41 0. 07 ) #H
S WA G X (P=0.201), $LEHAIH Tiaml (3%
ReW] WAl ECO706 4HMIEEReRE 1. ULIE 3,

B YL BT R
siRNA 2]

YL Tiam]
siRNA3 4

R/ NE S

RIS

e NGt el P
3 Tiaml siRNA3 %t EC9706 ZHp{S2EfNEET5EE N

ISR ( x200)
2.4 Tiaml siRNA3 #= 5-FU [ 8+4% & %+ EC9706 4 ft,
¥EIE AL S 09 % a

CCK-8 LI (E 4) R, 5 5 pwg/mL 5-FU Sl 4L
AHEG, #52% Tiaml siRNA3 +5 wg/mL 5-FU 4 f9 40 % 10 B
K, 25 A gt (P <0.01) 51 5 wg/mL 5-FU SplfE FIZH
55 pg/mL 5-FU + % Je B PE YT B8 siRNA 2 Af L 22 0% A 4ot
FEN(P=0.152), [F#5 10 ng/mL 5-FU SplfE HIZHAHLE,
Y4 Tiam] siRNA3 + 10 pg/mL 5-FU 20 40 il 3% 1 . [R1R% B
REAIG, 22 A Geit 72 L (P <0.01) 51l 10 pg/mlL 5-FU Fl{fE
M5 10 pg/mL 5-FU + JIPEXTIE siRNA 2140 b 22 7 A 41t
FE (P =0.126) . SEIGE5HRFY], M Tiaml FH 1R ERE
AR AN 5-FU AL R

mERyEEE] B Y BAPERT IR siRNA 41

L21 %L Tiaml siRNA3 26

09F
=
2 0.6
NS’
Q

05F

0

5-FU(pg/mL)
a:P<0.05 ,5% g4k
B4 Tiaml siRNA3 51 [EKE 5-FU & Fxt EC9706 4Hfa
HIE AL J1 RN

2.5 Tiaml siRNA3 F= 5-FU F] &+4& B 2+ EC9706 4m fi,
AR %R

{8 ] TUNEL 32 6 0 20 At 98 1~ 45 5L 8 7k, EC9706 41 i 7

10 pg/mL 5-FUSEH T, T4 (98.5 £ 11.2) 325 (AL 4N i

(13.3£6.7) 1 (P =0.027), % 10 pg/mL 5-FU 5 Tiaml

sIRNAZIRA B A B, T BH S8 52 s Py 4k ke Ak 7 245 1% S s
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JHT- AR A (178.2 £17. 8) Bl I 10 wg/mlL 5-FU {51
JM(P=0.002), T 10 pwg/mL 5-FU + %% 34 B 14 %F BB siRNA 4
AN T AL (102.5 £ 9. 6) 5 5o 4 AR b JE W) e 2 5
(P=0.168) . $2/< M Tiaml (1432 3K 19 i £ 8 98 240 Ml 1
JHTREST .

3 iFig

AR TR E AR WL A E B 2 —,
HERSSE RN LAEREEEE M . FaARR
B HBEZHEEEBENT W EE RN Z ",
I, R B R 28 e 0 & AE AL T8
BT MOUGE UG 2 e,

T kR (= 28 5% #8155 5 I+ 1 (T lymphoma inva-
sion and metastasis inducing factor 1, Tiaml ) J& Habets
25081994 5% BRI A 4 (4, h T 0 5 A SO T
PE, I R g B . Tiaml 72 746 T2 /0
JIRE A, S5 R ) R A R R E R E Y], AR Z
BOEH 214U N FFR K P 2 3588 Rk i
— 5 R Tiaml J& Ras 95 58 53 IR B B 72
O B T 2 — T Mallin 25 S
7N, TE Ras 755 J ik 2 A & R B B, Tiam1 &R A 5
TORHET, H3X —%0% 55 Tiaml [ 3635 54 B ¢
B, Tiaml @B A[YEH T Rac 8{ Rho &[4, Ul Tiaml-Rac
o 30 8 T R e 4 A AR AR R R Az Bl
TEZ NI 1) 1= 28 % % S AR 5 5% 5 Oy T A 5 1 B4R
AN Bt AR 1S Tiam] 76 £ 80 4141 % ik
i T Tiam] 75 R 22 1 A% A E
AU TE D

AWFFEARYE Tiaml 7£ GenBank H )7 51 5814 i,
T 3 X Tiaml () siRNA % 4e A &4 @9 EC9706
YN, 55 Y% 48 h J5 1% T RT-PCR I Western blot B4
3 X} Tiaml siRNA X} Tiam1 3235 30t %k 3%, 45 51 5
7N, 5 A5 A A A [, B8 0] Tiaml 7Y siRNA2 Al
sIRNA3REA M| Tiaml FEPHAYFRIK, JLHZ siRNA3
e E T ECO706 il Tiaml JEPI Ry 3RIKN . THE
] Tiaml (1) siRNA1 5 4 %5 B siRNA X Tiaml ik
FIPPHIVE WA B &, 525 o0k BEAE L A Sii2e 22
S HE— DT YL A Tiam] siRNA3 48 h J5
(1) ECO706 4l {2268 1 L B e 7 350 R as 1t i A
WK, 2R A SR L FRPHE Tiaml & [H
FIATT DL S A M A= 28 e # fig

ZE TR, ] Tiam1 35 PR %) 63K v A5 350 AIR N
BRI 22 AL RE T, IR e v B S e 40
XHEIT 254 5-FU WU, o —20 iR Nl 4t
SO, S B R 1) JE R YT SR A — i i B

Fli AT BE R B PR PR A 1A R A
Sk
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