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Abstract: [Objective] To study the effect of CR-1 down-regulation by lentivirus-mediated RNA interference (RNAi) silencing
technique on the biological features of nasopharyngeal carcinoma cell line CNE-2. [Methods] A lentiviral vector for RNAi of CR-
1, which contained H1 promoter and green fluorescent protein (GFP) was constructed. Package cells 293FT was used to produce
virus stocks. Then CNE-2 cells were infected with the recombinant lentivirus and the cells with CR-1 knock-down were selected by
FACS for GFP expression. CR-1 expression in the cells was determined by real-time reverse transcription-polymerase chain reaction
(RT-PCR) and Western blot. The proliferative and invasive ability of CNE-2 cells were evaluated by MTT methods, the colony-
forming unit assay and transwell migration assay, respectively. [Results] PCR and DNA sequencing demonstrated that the lentivirus

RNAI vector of cripto-1 (pLVTHM-shCR-1) was constructed successfully. Clones of CNE-2 cells infected with the recombinant
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lentivirus were selected and exhibited substantial knock-down of CR-1 mRNA and protein expression compared with the control

groups. The proliferation, colony-forming ability and invasive ability of treated CNE-2 cells were inhibited in vitro. [Conclusion ]

The lentivirus-mediated shRNA of CR-1 is efficient in down-regulating CR-1 expression and diminishing the growth, proliferation

and invasiveness of CNE-2 cells, suggesting that Cripto-1 might have an oncogene role in the tumorigenesis and progression of

NPC.
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N CR-1 (Cripto-1) ,%%%EZE{:E‘[?—CFC
(epidermal growth factor-Cripio-1/FRL1/cryptic,
Cripto in humans, FRL1 in Xenopus, and cryptic
in mice, EGF-CFC)ZIEM 5 , AUAEIE P id %
ik, T EE e A A TR R2R . B -]
JR ¥ 1k (epithelial-to-mesenchymal transition, EMT)
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pLVTHM .psPAX2 1 pMD2.G &k, 5 pLVTHM
BRBREERE/D RNA B, FATRERIK
4% 8, 5% Y 5 1 (green fluorescent protein , GFP) |
psPAX2 H1 pMD2.G & A fR B3 I WA o4
LipOfe;:tmineTM 2000 % Yei ) & W H Invitrogen 23
] ;Tag DNA B4 ANTP T4 DNA ZEH2HE . R
PEN VIl . DNA marker, JFihi/NERBUXFIE& .
DNA #ERZ EIGRGR &5 B TaKaRa AH]; Bkl
PRI & B Qiagen /A F] ; CR-1 Bkl A 3£ H
R&D /A ), B-actin HLHK K HRP F7iC HIH0 B =9t
Mg B RDUEHEAF; MsR A kobiR &
H3EE Pierce AH]; HEHMIAFLW B b 55
EAEYHEARE RAE; KB IM109 % 3 a3
YL 293FT A E AT,

1.2 F ik

121 3l ATFHABEHESTSESMR CR-1 K
£ B-actin #£[F PCR %l%%ﬁﬁ‘l’rimer 5. 0 B
Wwit, B HIERERAEYHEARBRARGE, 5197
5).CR-1 L¥#7514) 5'-GATACAGCACAGTAAGGA
GC-3', 514 5 -TAGTTCTGGAGTCCTGGAAG
-3', BBy 286 bp;B-actin B4 5'-CACCC
AGCACAATGAAGAT-3', T #5149 5 -CAAATAA
AGCCATGCCAAT-3", HW =4 255 bp , A THH
—XtExt CR-1 ZEH A9 (CR-1 mRNA nt190, GenBank
NM_003212) . #b I 4 A% AH B 48 & JE 4R siRNA Ay
FEUHRE (W LERREYERBTRAAS
). IF 4% 5'- CGCGTCGCAATGACTCTGAATT
AAAGTTCAAGAGACTTTAATTCAGAGTCATTGTTT
TTGGCCAT-3' 1 )T L 4% 5'- CGATGGCCAAAAA
CAATGACTCTGAATTAAAGTCTCTTGAACTTTAAT
TCAGAGTCATTGCGA-3' (INF& Mlu 1 1 Cla 1 BT
B,

1.2.2 12 9% & &k BAR pLVTHM-shCR-1 #4 #j 2
B &% CR-1 2 shRNA A DNA Oligo 2
BT, 218 JOE BAEE DNA, 54 Mlu 1 1

Cla T SUBY)JE ) pLVTHM #RIK7E T4 DNA %
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(AbFERAEYF ARG RAF), PCR LE M
Mef EWEBI Y. 5'-GTGTCACTAGGCGGGAACAC-
3, FUWEIY . 5 -TTATTCCCATGCGACGGTATC-
3", PHYEEH A AR PCR P=4)2k 273 bp (3
AR BER 63 bp) , T B 5 e (WU VI J5 (B R
AR B pLVTHM 28 3 44) 9 PCR 7=4°0 210
bp, ‘

1.2.3 BmAax FFREHIE L BE K
(9 293FT 4, % 2 x 10° AU 40 JR S R i
10 em RYEEFRINL, F 37 C IRFEL 5% CO, 35
24 h, Y0HEE L 60% ~ 70% i A8 B A
Lipofectmine™ 2000 45 %% Y LA 3545 5 20 18
T, Y6 ~ 8 h FREEH YR 0y
W, W SE R R KSR R 48 h WEH YL 72 h
JEH) 293FT 40ME L5, F 4 °C 4000 x g B0
10 min, BRFFEIELL 0.45 pm JEER IS UEN 2RSS
BT -80 CykAf P ARAE

1.2.4 ymA&EEMNE S MEICHRS I E RS
E,

1.2.5 §Hi&f8E TFH CR-1 Rk mie % 2 x
10° CNE-2 450 F 6 FLAR , Fr Ll &35 30% ~
50% , Fi 18 B B L A0 AR, LB o T i B v g
5T N BT AR L 48 h S5 8] B Oh B T LS
ST, 2 JRE R R4 ER (fluorescence
activated cell sorter, FACS)#R4% GFP + 4Hifd ik

Y 48 B R 9% %6 5 B PCR Fl Western blot &%

%E,CR-1 FAE R IR VLB 4N JE T 22 i 44 2~ CNE-
2/GFP*/CR-1-, [T B W R iy 4 A CNE-2/
GFP*/mock

12,6 %A% F PCR F k40 mRNA Ri& ¥
MK 2R RIT BWOREE S , A 1Y PBS Bk
238 , I Trizol 57 & AL 4R HUAH JE & RNA, 1R
f¥) RNA i DNase 1 KFR/R & H:F4H DNA, #%MH8
TaKaRa(PrimeScript™ RT Reagent Kit ) 33154 55|
EERAVERE AT SRR, A B-actin i AR
R, R TP R ¥R R B Rk 22k, BLA Mx3000P
7E &8 PCR {{ 17 Real-time quantitative RT-PCR
SN, R AEARR Y CofE, FAHEXT R L DNase/
RNase-free H,O NHERR . LA Folds=2"%% /R L
5 xREH E‘J%i‘%iﬁé’ﬂ% kR, AT,
AACt = [Ct(target gene) — Ct(B-actin) |¥% YL 40 il -

[ Ct(target gene)—Ct(B-actin) | %A, THEH
= 1-2MC % 100%, BE 3 WL, HEFHE,
1.2.7 Western blot 7 sk 4l & & k&t SR
BR[2 14 CR-1 BYZEH ., A

12,8 MIT il g e K i £ 40 A6 T T 5K
WgH SR IRALANM, # 3 x 10° ALY BR IR T
96 FLIFFRM, B 7 I E) A (1.2.3.4.5.6.7 d),

BA MG 6 MEAL, RPMIL640 BT (BB

B 10% a4 MG , ThiAER) 37 C AR 5%
CO, WRFIBE S5 T 1R, AR, EAMA
0.5 g/L BEMAUE VR (MTT) VWK 20 pl, ZKEEIE R
4 b, RFILAIEFW, BALMA 150 pL ZH %
AN (DMSO) , BEFR AL 490 nm W& % B 52 BUE(E
[D(490 nm) ], ARSI AR, G RE (B 0 e
A K%, EE LR 3R,
1.2.9  -FARSLIETS A, 52 Bb il m e S0 160 R A
W ot S0 A 3R ) 40T Bl 2 SR R 1 T A BB A0 AR
BWFEHEL, TREAMECH 1 x 107/mL, L 200
A/FLEERR T 6 FLAR, UM BN S . LR
4 CNE-2/GFP*/CR-1-41 .CNE-2/GFP*/mock %I &
ZHA CNE-2 25 A4, B4 3 3 N EFL, B 37 C Ik
FAEL 5% CO, BBEFRAT, BIEEIFR 14d =6
FLAR H R R FT LG SE e, PBS YRS 4l H B
1 mlL [E5E 15 min, FHERGE, HHFRET
BB REECR BT 500 ST RE R, %
AT EREL SRR . WREIE B (%) = FUER
BRI x 100%,
1.2.10 Boyden 43 % /) & A AL 5T 40 JOAR I 2
g1 WM 0.5 g/L Matrigel A T3 57 20
pL BT Transwell 1228/NE RERBR AL (FL12
8 wm) HY_EFRIE,37 CHE 30 min fHHEER,
Transwell |28 FF 23 BN A B IH L E B &4 40
i 100 pL (1 x 103/L), FZEH 47 A 600 L
X R B 2 AF SR B W, 37 C. BRI 5%
CO, H 24 h JFEUH , PBS VEU, A L FRIRIE
LR, KB LA TMILET E84H
[ 2 I WS e, AR T AR
A AR MR, BEALITE 5 M A
BN L 8 wm ML A 4E RS, DAME 2240 ML Y
AT H B Ol R B 0 R 22 RE D, BEE S
33K, '
1.3 geitseabeE
B & = s s, SRHAI SPSS 15.0 St
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2.1 PEEEFER PCR £3E

PCR %76 BV FURE , 258 45 5 5 TR AR 4 (&
1) WIFERRYI G CR-1shRNA SERZH AREE
FEOHE AR (109 ~ 171), & 18R EEYA
AN pLVTHM-shCR-1,

bp .

250 |
100 |

B 1 EARH pLVTHM-shCR-1 K5 i%
Fig.1 The screening of recombinant pL.VTHM-shCR-1
plasmid
M. Marker; Lane 1: clone transfected by pLVTHM (control,
210 bp); 2,4-6: positive clones of pLVTHM-shCR-1(273 bp); 7:
negative clones of pLVTHM-shCR-1(210 bp)

22 EBREBHEHEEREENE

WA 52 4 1) 08 0 T JU0RL B B T RS S
293FT 4 jifd , {5 B2 6 B A% T 1T WL GFP IRk,
MBS FLH R IK GFP i 293FT PH: 40 A %K, 5
T4 BE R 3RIK GFP (4 48 M 4icsfe LAAH B 7% B4,
ETEER 4.2 x 10° TU/mL,
23 IBfRERSE CNE-2 4fe

YL )5 48 h | B B4R T L GFP Y

A

Fik,2 UG FACS /3% GFP 4, 431 /5 40 i 4t
FEiAE] 98% L (& 2),

Bl 2 FACS it/5i18/mERAa CNE-2 4ifaE
Fig.2 CNE-2 cells after lentivirus transfection displaying
green fluorescence after FACS

A: fluorescent microscope; B: light microscope; Original

magniﬁce/\tion , X 200

CNE-2  mock Cripto-1

B3 Western blot #ill T /5 CR-1 BB RILB R
Fig.3 Expression of CR-1 protein after RNAi detected
by Western blot analysis

--a--- GNE-2/GFP+/Cripto-
3.5 --a--- CNE-1/GFP+/mock
—— CNE-2

3.0
25|
20} .
15}
10}
051

D (490 nm)

t/d
B4 FHEMAE AL

Fig.4 Growth curves of 3 cell lines

5 Boyden /NENMBIEINMSZERE S

Fig.5 Cell invasions detected with modified Boyden chambers
A: CNE-2; B: CNE-2/GFP*/mock; C: CNE-2/ GFP*/Cripto—l“;; toluidine blue staining, Original magnification, x 200
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2.4 WHEE PCR M

KR PCR WERERN, BRIIESHTR
Ul Z=0 , UL M= s — e I AR R R Y
o EEARTE, TR CR-1 mRNA ik
EURNTHRE 13.76%, BIFRAER N 86.24%.,
T4 CNE-2/GFP/CR-1-, ¥ B X} BE
W R AN ar 4% CNE-2/GFP*/mock
2.5 Western blot &

CNE-2/GFP*/CR-1- 4}l CR-1 & 1A 3534 A
BAET PR IELE (P < 0.01), T P IE2H 2 18] CR-
1 EEHMRBELGEITEER (P> 0.05), #—3F
BI-A RLAOET X CR-1 ZE[R ) shRNA FBE, RBdES
T H CNE-2 il CR-1 FEHFERIL (A 3),

2.5 MTT 4K Z&EIT K

£ MTT #3, 5 CNE-2 #1 CNE-2/GFP*/mock
Y0 HIAH L, CNE-2/GFP*/CR-1- 40 Jft i) 384 58 52 i A
BIg ZHEFA SR L(F = 19.932,P =
0.00),CR-1 FIXIHI G gL K2 (E 4),

2.6 AT FERS AR SE 06 46 N 20 Al 5 PE T A BE

3 HYNARIESE 2 S YA SO AL, CNE-2 4
TIRETE %R (67.0 + 2.8)% ; CNE-2/GFP*/mock
HHFETE M43 5K (72.3 + 4.9)%; CNE-2/GFP*/
CR-1-HTT M L K (51.7 « 3.1)%, CNE-2/
GFP*/CR-1- 4 5w B ¥ RLER Nt FR A B Syl /b, 2%

R B N (F = 25.475,P = 0.001), CNE-2 Fl
CNE-2/GFP*/mock 212 Bl TTAHE. 257, kM CR-1

RIK TG REAR T CNE-2 4 Fe e IR BE ST, 40

P BB I A2 :
2.7 Boyden 2% /NE RN E M EINEE
1

3 440 Ji7E Boyden {R78/NE H 24 h ZF EAA
B %% W B, CNE-2 4 .CNE-2/GFP */mock # 5
CNE-2/GFP*/CR-1- 215 BE 40 B 25043 1 A 101.4 =
4.5.99.6 + 4.0.41.6 = 5.9, 5B W4 LLH, CNE-2/
GFP*/CR-1~2H Z¢ R 40 MU B30 HA S 98 /b (F = 240.723,
P < 0.01; & 5), 1 CNE-2 F1CNE-2/GFP*/mock
W TG 2257, REAME CR-1 RikF A
A% CNE-2 40 B i IR SME 2R BE T o

3 9 #

HRTA M % . T P - B R
(Epstein Barr virus, EBV )t SELL IR L2 (0

YR/ s EOE Y R R 5 SR Y KA R R A R,
e S L (A =L o 2 R i e e
RRFERA R RB SRR ER T EERRA,
HIRITIE 5 AR RIFLAAE 0% LU T, HILEER
B R B M B AR B FALR B A EEE X,
FATHT A B A S5 2 MR 5 At 2 B R 4
—FEETE CR-1 35k, (HH7E 5 MR h i bl iy
YEF BHUHIRANTERE A5, A8 S
BT EH GFPEERE ., RRHETH CR-1 R
gk R R A, AR R ORI Y, CNE-2 J5 , F)
R GFP 418 AR 2 T4 CR-1 Rk
SR A Y &, 2 mRNA F17E H K FIIE
J& ,f44% CNE-2/GFP*/CR-1-, X Rift—2b T i
CR-1 TEE MR KA R R AT Re e IR T H
BMITE,

ZIRN B ARSI 38 B CR-1 FE SRR
IR A s | A A TR AR SR, TR R A
RIEh REEEMEEEEA, 8RIE CR-1 WA
MCF-7 2L 088 40 o A= < S 203 P S AR S eI
BB M A RFLIRA L P F kA CR-1 5
B BN R A A TR AR ), AR,
AAXFF CNE-2 #1 CNE-2/GFP*/mock , CNE-2/GFP*
/CR-1"WAEYFEIT RS T HE AL, MTT 5
5 SO R LT SR I A R B, AR TR
CR-1 FikJa , A KI8T s Ae 1 T 1%,
ZRBEA GBS (P <0.05), 3R CR-1 AR
T S5 MR 88 400 At % A R A

YERAWNR R ZE R, CR-1 RN AUFE R o =
ik, TE 5 MR ae % VA CE], Ciardiello
SOV B TR R R 4 9 B B R Cripto- 1
mRNA 3R % 5 H 2 68.2% (30/44)F1 61.8%
(21/34), TWEEIEFHLNNCH 1.5%(1/65), UL
Ab HEX TR AR, FEM B B T CR-1 Rk
AP BN, Strizzi ZEOHRE CR-1 TEAEHER
Hm EMT M RIrEY RESHFHIRE LEE
EER ., B A Wnt/b-catenin/Lef-1 {518
BERTREFN CR-1 {5 5B A TEM BAE R, TS
ARG AR, ARFRST (4] Boyden (272
/NE 24 h FEEARME LB, FAXT T CNE-2 200
CNE-2/GFP*/mock 41, #£ CR-1 REZEMFE,
CNE-2/GFP*/CR-1- 4 j B 22888 1 B35 T M, i
CNE-2 1 CNE-2/GFP*/mock #H HL 3 T 4324 &

5, R CR-1 BB AR YB3 L PE R R
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REJT,
R CR-1 5 RERREIMR, BH
BRI G R AT, IR R A8, CR-1
FEEENFAERKEF-B (ransforming growth
factor-B, TGF-B) ZKHEMLA Nodal HYFLZZR, B
Nodal/ALK4/ALK7/Smad-2 {5 5 18 i M % 4% 1E
FA . AR NS, CR-1 38 AT 1 Nodal AR
{5 Bl s, MRS A0 B A A7 I i B R R B
M &4, B ATESL Y Nodal JEARIE K 1558
% F FH P 4% :ras/raf/mitogen-activated protein
kinase (MAPK )38 BH1 phopshatidylinositol 3'kinase
(PI3K)/Akt ##2] Eid MRREFRER L
W . TG Wk LB B8 B8 —1 (glypican-1) K45 &, CR-1
VO I BRIV | o-Sre HETIT filt &2 MAPK I Akt 31X
PN AE Sl Wehh, B ST HGE CR-1 1Y
TR HEEER A F Snail G2 INFTE
NAEES 7S
LIRS RER ,CR-1 55T SMEN A
A KR I FRIE T CNE-2 48 B9 2R 1
TEMETE LA ZRRE ) o XN R BRSSO
f4-FHLH . SR IR IR R AL T LI
FIFLR W T CR-1 TEL IR T 8 ZHFEH B
Kot 15 5 30 B 3R AT ) A SRR L SR R Y
CNE-2/GFP*/CR-1- 4t — W57
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