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[ E] 8 64595 RNA TR SRR B2 & ROM recepteur d’ origine nantais )3 K X A 25 1595 HT-29 40 il (= 28 AT HT
i 25 BB YRR . 7 ¢k M RON JE R Y RNAQ 1855 % 251K Lv-RON-siRNA. Real-time PCR Al Western blotting 3l
RON FEH B TTERACR M RON 25 35 /K - ; Transwell 12225256 1 ATP-TCA( ATP-tumor chemosensitivity assay )Rzl RON %& A
X} HT-29 40 AR 22N 25 W HURAE RS . 48 R R B34 Lv-RON-siRNA JE&J% HT-29 4% RON 3k B (17T B4k S 55 5]
70% . Lv-RON-siRNA /&Y J5 , HT-29 4 ji 4= 58 ) 85 %) R4 B W R AIR( 0. 97 £0.072 ws 1.29 +£0.076,P <0.05 ), Lv-RON-
siRNABGL S , HT-29 40 MIXT 5-300 R B BE( 5-fluorouraci, 5-FU )Y 1C,, fE AT IC, fH 435 4( 14.28 £1.34 ).(8.93 £1.20 ) pg/ml,
JBAA( cisplatin, DDP)EJ 1Cy, {E A 1C, 2351 0( 1.91 £0.22).( 0. 64 £0.07 ) png/ml, KW BAKF X4 P <0.01). % #:
UUER RON B:[R Fik AeMH HT-29 MM AR 227, $2 = 4 MIXT 5-FU H1 DDP Ay HUSPE .
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Silencing RON gene expression via RNA interference inhibits human colon
carcinoma HT-29 cell invasion and drug resistance

MAO Lian-gang', LI Ke-giang', ZHUO Wen-ying’, DAI Xiao-yu’, YU Yong-ming’, FENG Wei-yun', LE Dong-hai'
(1. Key Laboratory of Tumor Molecular Biology, Ningbo No.2 Hospital, Ningbo 315010, Zhejiang, China; 2. Depart-
ment of Anus & Intestine Surgery, Ningbo No.2 Hospital, Ningbo 315010, Zhejiang, China )

[ Abstract ] Objective: To investigate the effect of receptor tyrosine kinase recepteur d’ origine nantais ( RON ) gene si-
lencing on the invasion and anticancer drug resistance of human colon carcinoma HT-29 cells. Methods: RNAi lentiviral
vector targeting RON gene ( Lv-RON-siRNA ) was constructed. The efficiency of Lv-RON-siRNA on RON gene silence and
RON protein level in HT-29 cells were detected by real-time PCR and Western blotting, respectively. The effects of Lv-
RON-siRNA on invasion and drug resistance of HT-29 cells were observed by Transwell assay and ATP-TCA ( ATP-tumor
chemosensitivity assay ). Results: The silencing effect of Lv-RON-siRNA on RON gene expression in HT-29 cells reached
70% . Compared with the control group, the invasion of HT-29 cells in Lv-RON-siRNA infection group was decreased
(0.97 £0.07 vs 1.29 £0.08, P <0.05 ). The values of ICy, and IC., of HT-29 cells infected with Lv-RON-siRNA to 5-
FU were ( 14.28 +1.34 ) png/ml and ( 8.93 1.2 ) pg/ml, respectively. The ICy and IC, of HT-29 cells infected with
Lv-RON-siRNA to cisplatin ( DDP ) were ( 1.91 £0.22 ) pg/ml and ( 0.64 £0.07 ) pwg/ml, respectively, and were sig-
nificantly lower than those in the control group ( P <0.01 ). Conclusion: Silencing RON gene expression can decrease the
invasion ability of HT-29 cells and increase the sensitivity of HT-29 cells to 5-FU and DDP.
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Sl Rt i WA R 2 — | ol
FIIRE A R 3 0, A R A FR I S B AR T
B, J TR A6 T IR AP AU T i O 9 5 R R
PRI AR TR 205 9 3 A R A, L 3 B
SEL R IALT T I 2 PSR S K . AEZ A R
TRRER, 294 409 (45 i 98 A HE PG B8, G [ g
PEIFEERE R 15% ~25% , SRS 20% .

JFERS 25 Wi B BE T RN 22— 5
B i R B, AR B 2 1 e e s 25 1 Y B
[F) 52 32 PO TS 25, ifr T 40 J %) T 245 2 J8C A Wi PR B e 98
BRI RPE T7 o DRI T 45 P i e 3% R 24 64 4+
P RIBESE , A F T S48 T 30 SIS AS I i e % 1) 20
A, IR ARATC R 25 1) A 18 £ BRI .
Z R I 32 & RON( recepteur d’ origine nantais ) 2
2 A2 1K 7R % 22 2 33 I8 ( receptor tyrosine kinase,
RTK)Z G e-Met ZERM— b, HAE Y27 8400; 3
eI 5 AR 20 A R 1 ( macrophage
stimulating protein, MSP ) %5 & i . RON i i i
Z A0 AR 5 BRSO, S B M K 5 B Sl A RE
272>, RON ZEALEG 45 i 16 N (177 2 N2 o
gk 3k, It 5 45 e kR A AR O Ll R
80 WA RON st 3k 5 JWgd £ TR AS KR
Ao AT FEE 1 F R 1] RON JE IR RNA 18
FEERRAR, RTT RNAT TLER RON JEFR XA HT-29 45
Jign e 2 A= 22 3 KT e e 24 W U R S

1 RS

1.1 it

N HT-29 45 Ji7 98 20 f ok 0 T v [ R 2 B 1 vt
AT, A R I AR IV A Gibeo 28 H) P T
1L R G T YL AR, B RON JE A
RNA 40 RE 1 i BLA ml i 5 JBRAR F |
Lipofectmaine ™ 2000 i 7 >4 Invitrogen 2% F] /™ i,
SYBR® Premix Ex Taq™ II & RNA %% %17 &1
T TaKaRa 2 7], 8.0 wm Transwell 35374 . 4
B LA FEA W T Corning NI Matrigel 4T BD
AT, ATP-TCA 328057 & K AR OG0 W b st 4 %
i E W BE G BARAT IR A ] o AT 2538 AR B i R
259, 25935 1 0. 9% 1) S0 A0 B T il 1
AL, —20 °CARAT, 25 W BC IR 2 278 25 25 W) 15
B A5 I A9 1l 2% 5 { MR B2 ( plasma peak concentration,
PPC ),
1.2 Lv-RON-siRNA 1% # 4 64 4] &

HR4E GeneBank iZiH 9 A RON £ HAF &, &4
H mRNA JF4I( NM_002447. 2 )f5 &, i FHELE siR-

NA A4 2 18 Ambion 23 7] ) siRNA Tar-
get Finder ), %1 siRNA JPF BTN, 571 siRNA
41 :5'-GGTCAAGGATGTGCTGATT-3" , I & & T
PRSI 3UE DNA Oligo F: 5'-CCGGGAGGTCAAG-
GATGTGCTGATTTTCAAGAGAAATCAGCACAT CCT-
TGACCTCTTTTTG-3"; R: 5'-AATTCAAAAAGAGGT-
CAAGGATGTGCTGATTTCTCTTGAAAATCAGCACAT
CCTTGACCTC-3". & i shRNA-Oligo DNA 1 ¥
T Age 1 EcoR T BV 55 % v , 5 W) m £k
1Y) pGCSIL-GFP 2 A& £z . B B4 1 7= i A
DHS o JRZ AN, 37 CHEFRITW . NP Pk
3 ANERRVE 37 Cal s 5%, JEHUTT R DNA, i H]
PCR A7 L2017 BRI e B %8 52 , PCR 5| 9 1 FH 28 14
LT S 5S4 F:5'-CCTATTTCCCATGATTC-
CTTCATA-3';R:5'-GTAATACGGTTATCCACGCG-3',,
TN 26 5 BHPE 1) o B B R 44 22 1 D 9 RON-RNAG 2
S HE A

fHH Qiagen 7> F) Y 25 P9 8 R kL #2107 &
Tl Gt A 1 B AU ) L 7 R S L A e il B
LA R AR TR B YL 24 h, FH PR ER 1 1k
PR 293T 400, L& 10% L35 ) DMEM
FRFR R AR R R 1 x 10°/ml, FH A T 15
em IHIESFEIN,37 C 5% CO, BFiFRFENEFE 24 h,
S A0 RS IR 70% ~80% o JRRYLTT 2 h KL
FRIL IR TC LT B R H . BRI & 4F 19 Bk DNA
U, Z M Lipofectmaine™ 2000 /2% 4% izt 7] 156 B - #
Yo JBYL5 48 h,BE F LSRR YL R AN L3,
47T Lv-RON-siRNA % BEAS I o s P b 1310 e 12
3T B D 7
1.3  Lv-RON-siRNA £ % HT-29 %8/

Lv-RON-siRNA J& 4t HT-29 il i, 2 I8 7l 52 5
B ) A A P A T B R B B T 1 d UK 4K
AR, 42 5.0 x 10* /FLAN B3 FP 3 6 FLIG 37
M S S KA Lv-RON-siRNA 18 %% 2 WORL E 17
HT-29 2/ 525, o pGCSIL-GFP A7 4 4,
RN GFP ARid. WP Y HT-29 4HAf)S ,
BE AL GFP 2856, J& L 3 d J5 9406 WA B igg
GFP FIR N, 0 B YR, YL 5 d WA 41 i
4%, 3545 Lv-RON-siRNA 1295 2 L2k RON 1Y HT-
29 4l .
1.4 Real-time PCR # | HT-29 #m i RNA T3 47
J& RON 3K o & ik

2 18 Invitrogen /A F] 19 TRIzol #2/E UL HH 45 £ 4T
RNA i, #% I TaKaRa 72 F] RNA 336 4% SR45 4 i B
i cDNA, {#i ] SYBR® Premix Ex TaqTM I
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R EAGI PZ 3 N B-actin FH BYFER RON, B-
actin 51 : F 5'-GGCGGCACCACCATGTACCCT-3' , R
5"-AGGGGCCGGACTCGTCATACT-3", =¥ K J& 202
bp; RON 514¥): F 5'-CCAGTTCATCCGCTCACC-3", R
5-CGCCATCCACTTCACAGG-3', F= ¥ K & 256 bp.
PESH:95 °C 15 5,95 C 55,60 C 30 5,345 4
PEFR . PCR NS5 35 B s i th 48,95 C A8k 1
min, ZRJGIRHIZE 55 °C, fifi DNA Wik 45 5. N
55 CHFRF] 95 C, /N 0.5 °C, B0
EEEH . AN A I A 45 SR )38 0 A Ct( ACt = RON
Ct {H - B-actin Ct B ) KA TN
1.5 Western blotting #2 HT-29 2 f. RNA F4£ A7
J& RON % & 89 & ik

MIRE 7 72 h J5, RIPA 412 24 /% HT-29 41
i B EBCE s 2K P, BCA S o o 4G T 2 P vk
#E 10% SDS-PAGE BEWE , AL _FFE S50 wg, HIKST
B HUK A, SR AR X A% Bl B (A FE B R
PVDF 5. 5% Bifig 0w = R EH A 2 b, JIn A BRBTA
RON HA 5 BEHiA( 1: 5 000, GAPDH & 1:5 000 )4°C
TR, A B A A AR C 1 SE BT R I
(1:10 000 ), IR H 1 h, )5 ECL 4b2% &G,
R 5, X R g = R
1.6 Transwell £ # M Lyv-RON-siRNA *F HT-29
m IR SN 5 S 0 R

Lv-RON-siRNA F175 kLG (1) HT-29 2 i 53
TR ZE TR (1 )HL 50 pl 200 wg/ml ) Ma-
trigel I A Transwell /)%, % 35 5 > R ik s B,
37 C,E¥: 358 F 30 min, {fi Matrigel BE M
(2 ) B8k K 1 Lv-RON-siRNA JE 4L ) HT-29
AN 23 FORLE YL ) HT-29 4, SCIGRT 12 h TG
IML3% DMEM 532385 552357, 1 2 ml 0. 1% BSA 1%
FEWHEI A 1 x 10°/m] B 20 B B ; ( 3 )FE Transwell
TEMA 600 pl &K F# 10% i 4 1T
DMEM 55354 , Transwell 35328 /NE N ATA 100 wl
YR, AR 3 fL,37 °C 5% CO, 153720 h;(4)
B Transwell /N2 R4 2 /NS TN 1) 358 I Je A 4
i, A %E 15 min,0. 1% 25 i 5441 10 min, 7%
TR Bt i A ™ IR b R A2
A S ASASTR AT A A0 5 (5 ) /N B DT T,
A 200l 10% B R Hh s 52 oh sk, A6l ' 25 B2 {8
D570°
1.7 ATP-TCA 24 3 b 98 4R 51 25 oy SR 1 52 B
( ATP-tumor chemosensitivity assay, ATP-TCA ) #
Lv-RON-siRNA ' HT-29 %8 L 25 4 5 B M 4 %5 i)

3B Lv-RON-siRNA B4 (1Y) HT-29 4 fifd Fl1 %5

JEORLIEE L ) HT-29 240 0 Fr) Hf 200 OB, 426771 96 £LI%
FEHR L1 x 10* /AL, AR 25 , F0 45 5- 960K W e
( 5-fluorouracil ,5-FU ) JI4( cisplatin, DDP ) 5 A2 [
( paclitaxel , PTX ), Z Vi $E( docetaxel , TXT ). % 3=
It &2 ( doxorubicin, ADM ). ® g 4f ( oxaliplatin, L-
OHP ) il £k BR % 57 %% JE ( irinotecan hydrochloride,
CPT-11, BFh24YI 6 AR I, Bk 3
AT AL, X 6 AN 5390l i 200% PPCL 100%
PPC.50% PPC.25% PPC.12.5% PPC.6.5% PPC;
THNE 3 A TE R RRAL . B FRRAE 37 °C 5% CO,
HEEFE3 ~4 d JF, AU ATP 2 UK 100 wl, TR
A1JE I T CE 30 min, B S0 40 HE U TG
WF A ZOE R - 7R 50 W B, R)E
FE R & T 26 A HEAT R, DCS B R &G
TR 50 R A A 254 1C,,( 50% inhibitory
concentration ) fH Fll 1Cy, ( 90% inhibitory concentra-
tion ){H o
1.8 “itxan

SEREHE ] « x5 o, R AT SPSS1S. 0 GEitEk
1 L R XL LB R ¢ K56, P < 0,05 5 P <.
01 FRERAGI L.

2 & R

2.1 Lv-RON-siRNA 1% 5% & B ko9 % 7

PCR UM G, BU™ W 5 wl, 1. 5% B e b e
JEHL K, EHE A shRNA Fr Br & 41 RON 18955 25 ik
) PCR 7=%)°4 343 bp , W B A 3l A R BERY
22 AR PCR 7290 306 bp, 48 52 45 5 5 1000 AH 45F
(1) P25 R 5 S8 2K 1) DNA ¥ 81 58 42—
H(E2), IEWIH G LR RON-siRNA S H IR Y
G4 A B pGCSIL-GFP Z Ak, i #4 # T H 4 Lv-
RON-siRNA 1857 .

bp 1 2 3 4 5

BEl1 Lv-RON-siRNA fi#i PCR ¥7E
Fig.1 Identification of Lv-RON-siRNA plasmid
1: Empty plasmid; 2: Maker; 3-5: Lv-RON-siRNA
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210 220 230 240 250 260 270

GAA CA CCG GG AGGTCAAGGATGTGCTGATTTTCAAGAGAAATCAGCACATCCTTGACCTCTTTTTGCAA
| RON shRNA |

Sense l|

Anti-sense
||

2 Lv-RON-siRNA ULl F 45 R
Fig. 2 Sequencing result of Lv-RON-siRNA plasmid

2.2 HT-29 #m 8 Lv-RON-siRNA % # % = RON
B R &G 6 Rk

B S T g, HT-29 4% Lv-RON-siR-
NA JEYLR >80%( K13 ). Real-time PCR il % RON
LA B-actin F[H, Lv-RON-siRNA JE& 44 ) HT-29
X RON FE K 1) T ERAZCR 3K 3] 70% . Western
blotting #&:iM45 J 5 7% , RON 2 A 2235 7K S5 5]
WA & 4 ).

3 Lv-RON-siRNA B3 HT-29 ZHffa( %200 )
Fig. 3 HT-29 cells infected by Lv-RON-siRNA( x200 )

A Light microscope; B: Fluoresconce microstope

—RON

1 2
T

4 Lv-RON-siRNA E£5 HT-29 #fish RON E AR RIX
Fig. 4 Expression of RON protein in HT-29 cells
after infection with Lv-RON-siRNA
1: Empty plasmid; 2: Lv-RON-siRNA

2.3  Lv-RON-siRNA % % #9 HT-29 4m hethk sM 3 %
HFH

45 SR YL 0 )5 FF = A 0 0 T OWEE Lv-RON-
siRNA JEYLFIZS R YL 1Y) HT-29 41 i i 1= 48 77,
Lv-RON-siRNA JE&YL Y HT-29 40272 6E 1 W F
BEC B S )0 KB 109 il e o €, 4G Y %% 1 A

Dy 459 7R, Ly-RON-siRNA B i) HT-29 41 Jfl
B ZERE 148 25 ook B YL i HT-29 41 Jifg B . P A%
[(1.29+0.08 ) »s (0.97 £0.07 ),P <0.05 ],

(A (B)

5 Lv-RON-siRNA B J5 HT-29 ZRAEHEZE F1( %200 )
Fig. 5 Invasion capacity of HT-29 cells after infection
with Lv-RON-siRNA( x200 )

A: Empty plasmid; B: Lv-RON-siRNA

2.4  Lv-RON-siRNA % % #5 HT-29 % J& #F 5-FU,
DDP &9 #% R M 38 5%

ATP-TCA 255 ( & 1) /R, 5-FU X} Lv-RON-
siRNA & Y& iy HT-29 40 ffg iy 1C,, . 1Cy, 43 51 A
(14.28 +1.34).(8.93 +1.20 )pug/ml, W AKX T =5
JRi L Y HT-29 20 (42.00 £2.55).(19.04 =
1.77 Jpg/ml, P <0.01 ]; DDP X} Lv-RON-siRNA /&
Y HT-29 4 FY 1Cy, JICs, 433 (1,91 £0.22 ),
(0.64 +0.07 )g/ml, B AR F 25 JFibr B 19 HT-
29 0L (3.25 £0.28 ).(1.43 0. 16 ) pg/ml,
P<0.01 Jo FHULAT UL, BEER RON LK% HT-29 4
Ji e 2 R R () HT-29 4R g%} 5-FU 1 DDP 5
PEI] B4R . {2 Lv-RON-siRNA J& YL Y HT-29 4 i
YPEEAEE 2V TE 23 R RN BRI B
JRE () SRR TE W e A4k

3 3t i

RON 1 20 AMAM8 7 A1 19 NN & T4, & f
FUAPR 3p21 % X ARV 22 Ml F B IR L i p &
R . EV RON 2 180 000 Da K/
JE —BRARSEH, B 40 000 Da 1Y o £ F1 145 000 Da
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M BB . H o BE5E 2 TS ; B B E
ARGy, W B R T M SN, — /N B R
) — LA I R TR M 1 o T I R
H ¢ R fE B 145 G 00U PR R RON BT
PERLA T DY, R I 2 5% 5 RON {5 219 45 44 f)
HE 2. RON FEIE & b Bz 20 i 3k U5 40 ity v 2 1 K OF-
B R ARESE R, RON 16 A s 40 45 5L
YR RN N N S R N LR RN RN
9 BRI AU S MR S L 2 63k, RON 3%
K 55 R 60 % 7 B YA G, Maggiora 25 B SY &

L, RON 7 47 % FLER I th ik 2R3k, IF H RON £
TR S MR AN R ZERE S BB Lee % R
i, RON TEFLIREAH A b 28 5 B o AP
{1 e AR R 2L B9 e B 1 T e 4 DDA DG o X BB 5 IR
B RON it KB EFLIRI LR 1 — s K &R,
RON FEHFEIEF I R b b B2 %38 TR 45 I e 41
SUP IR R B EH T, Jing % U UHFSE 2R, RON
TES5 98 1 = 28 N b B o ad i vh R #5 H EEAE .
L, ¥R RON FERITE 25 i 4= 28 vh 9 VE T B AL
il B R X

%1 Lv-RON-siRNA Bt/5 HT-29 it R EH 5w S it
Tab.1 Sensitivity of HT-29 cells to different anticancer drugs after infection with Lv-RON-siRNA

1Cy)( pg/ml)

1C5( pg/ml)

D Empty plasmid Lv-RON-siRNA Empty plasmid Lv-RON-siRNA
5-FU 42.00 £2.55 14.28 +1.34" " 19.04 +1.77 8.93+1.20
ADM 1.75 £0.13 1.77 £0.15 0.70 £0.06 0.67 £0.08
TXT 11.02 £0.97 12.00 1.27 5.34 +£0.54 5.33£0.66
PTX 11.59 £0.99 11.57 +1.03 5.33+0.50 5.32+0.59
DDP 3.25+0.28 1.91+0.22"" 1.43 0. 16 0.64+0.07" "
L-OHP 1.93 +0.20 1.75+0.19 1.01 0. 13 0.85 £0. 10
CPT-11 2.84+0.28 2.65£0.28 1.19£0.13 1.11£0.13

" P <0.01 vs empty plasmid group

RNAi H AR A SR e m st s feoe
SRR AN I I TR A s g R AR
G EEEAA T RNAT 3550, FI A RNAL I
BN HT-29 45 17 9 4 i v i RON &£ [H . 3RA5 Lv-
RON-siRNA 12 %% 7% UL 2t RON fi HT-29 41 ifg, F]
Real-time PCR il Western blotting £ AR Al Lv-RON-
siRNA JE YL (1) HT-29 i i RON mRNA & F 1)
FiR K, S8 Lv-RON-siRNA 18 55 2 &% ¢ HT-29
A5, RON mRNA K4 3R KPR FEAIRC P <
0.05 ). Transwell {ZZECH &I, VB RON FEH )5,
HT-29 iR 2268 J1 5 X AL Fb 3 B B R RR( P <
0.05). ULEHUTER RON JEH VT LR 30 HT-29 41
MR 286 JT, RON JE ) FRIKTTHES 5 T HT-29
MR 22T R

PRGN b8 245 1y U S 3 45 2R R, UTBR RON
FEP B HT-29 4%} 5-FU F1 DDP Ut B 5 4% 55
(P<0.01)., AHGE™ EBR,JLER RON 1555 %,
T ) T 0 L S R o AR 10 A K, e i LX)
PR A A A B . Yao SR AT

7, RON B [ 7 44 mT 400 Sl 4% PN Jieb 9 400 1 A= G
B AT 2 0 23 R 96 AN M 1Y) 0 PR R A

ABFFE N H RNAL AR RS DT HT-29 45
Wada AR RON D 9061 T HT-29 A Y1228
fiE 77, BAGHE T IR 20 XS o0 e 2 4 A A
LG, B X RON SER 9 43T R 0136 Y7 S0 T BB B K
S5 IR IRIT R B S . AR 5 O i — B T
RNAi 7338 myad7 BRI B4R AL T SE gl ,
fe A F 9o s 25 ) R AR 95 TR RE T BT i 4%
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