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RNAi #UF 5, B4 B sIRNA ABUEE DNA Oligo, 58 &% (053¢ 63 11 (GFP) G i JE K (Y pGCL-GFP 2R Mk 2k M i e =
A F YIS EE TR, LV-PRL3-SiRNA, F47 PCR AT % . 4 LV-PRL3-SiRNA, pHelper 1.0 FlI pHelper 2.0 =Ff ik DNA
LYY 203T 1M, AL/ ARG EE, LA 293T 41 GFP 2K 11 AY 2 K /KK 2 AL H e I s i i B T 40 1 o 7 R L e
SMCC7721 4N, 47 real time-PCR Fl western-blot 3&3iE PRL-3 JE P A TTERALIR . FH Transwell (RZ2IRIEAGIM SMCC7721 41
WAMRZR IS, [Z550] IR PRL-3 JE0K RNA TR T2 AR T RIS AR (18006 2 , e s T B IR TR B2l 6 % 10°
Tu/mL, FIX}HAZHAR L, RNA T340 SMMC7721 40} PRL-3 FE[H 1) mRNA 7K FIEE [ KSF- R0 3R 50 8 75%F11 63% ; 1
it N T80 (14.2 = 0.8) BB/ T8 X IR 4H (33.0 = 1.6) R AR4E S siRNA JEEL4 (31.2 = 0.8) , (2224 %
N 58% (P <0.01), [45E8] FEIK PRL-3 A5 a3l i 4n i iR 28 /E 77 .
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Lentiviral-mediated siRNA against PRL-3 Suppresses Invasion Potency
of Human Hepatocellular Carcinoma Cells
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(Department of Liver Transplantation, The Third Affiliated Hospital, SUN Yat-sen University, Guangzhou 510630, China)

Abstract; [Objective] To construct recombinant lentiviral vector expressing siRNA targeting PRL-3 gene and explore its
influence on invasive potency of infected hepatocellular carcinoma cell line SMCC7721. [Methods] Four sequences of siRNA
targeting PRL-3 gene were designed, of which both sense and anti-sense DNA Oligo were designed, synthesized and corresponding
plasmids were constructed. The most effective sequence of siRNA was screened by efficiency of PRL-3 gene knock-down in
transfected 293T cells and its DNA Oligo was cloned into the pGCL-GFP vector, which contained coding gene of green fluorescent
protein (GFP). The resulting recombinant lentiviral vector expressing siRNA targeting PRL-3 gene was called LV-PRL3-SiRNA ,
and it was confirmed by PCR and DNA sequencing. 293T cells were co-transfected with LV-PRL3-SiRNA , pHelper 1.0 and
pHelper 2.0 and the lentivirus was produced. The titer of virus was tested according to the expression level of GFP in 293T cells.
SMCC7721 cells were infected with recombinant lentivirus and the silencing effect of PRL-3 gene was assessed by real-time PCR
and western-blot. The invasive activity of infected SMCC7721 cells was analyzed by Transwell invasion assay. [ Results] Recombinant
lentiviral vector expressing siRNA targeting PRL-3 gene was successfully established and confirmed by DNA sequencing. The
recombinant lentivirus with the most effective PRL-3 gene knock-down were harvested from 293T cells with a viral titer of 6 x 10

Tu/mL. Results of real-time PCR and Western blot showed that compared with control group, PRL-3 expression in SMCC7721
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cells infected with LV-PRL3-SiRNA decreased by 75% and 63% at mRNA and protein level respectively. After PRL-3 gene was
knocked down, invasion potency of SMCC7721 cells was significantly suppressed. [ Conclusions] Down-regulation of PRL-3

expression can weaken invasion potency of hepatocellular carcinoma (HCC) cells.
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fiff (protein tyrosine phosphatases, PTPs) B 17, &
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L1 # #

I HFFE A SMCC-7721,293T 4fi g Je K+
B DHSo ARG fPO S0 2 O A7, IR e R
4t pGC-LV AR pHelper 1.0 ZZ A& 1 pHelper
2.0 FAR = ORI, W A ELA A BREEN DD
fiff Age 1 Fl EcoR 1 ZHEBHEE L [FI i) & M T4
AL B New England Biolabs (NEB) A ],
PRL-3 BHT A Z 5 BEPUIAR (ab503276) J2 BTN B-
actin PATEEPUIR (FL[E ABCAM 2\ 7)), HRP #x
IFEPL P BCA HEHFUE IR & (EHE
PIERCE 72~ 7)), JlG 4 it i (£ E GIBCO A w]), K
1 ORL DNA 42101 & W B Qiagen AW, 41fE
&L RNA 200 & (Jbat RARAE R A IR A
F]),SYBR Prime Script™ RT-PCR Kit( KiZEFE4:Y)
TARA R, 4l v S 8 P 3R O &
(3£ CST /A A ),dNTP & Rnase Inhibitor 14 H
Promega /3 A, Oligo dT W H 7 T., RNase-free
B9 AR B Axygen, Matrigel (BD Pharmingen,
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Bedford, USA), Transwell chambers (Corning, NY,
USA),

1.2 FH &

1.2.1 #3 & ik shRNA 12 % & & K k%
GeneBank " A PRL-3 3 [H 4 53 X J3* 41] (NM-
03261 DVERZHTIFAN, &It G 4 XFHEEXT PRL-
3 JE[H siRNA MY SER% 1T IR T 41, i i BLAST
(Basic local alignment search tool ) ¥ £ £& 10 T4 F
B FURH IV 1) B AT ZH s (N /N B R LA ) 2R AT
G, A5 BT EE v 41 -5 At Y 2 A LA [R] R
PE o A AR A T 0T 9 B BB IOk, % Y 293T
YA, P X PRL-3 FEPH A% 8 1 e R0
414 5" -GCTCACCTACCTGGAGAAA-3" % it I
AL B R AL 5 R A D) siRNA 1
DNA Oligo: 5’ -CCGGCAGCTCACCTACCTGGAGAA
ATTCAAGAGATTTCTCCAGGTAGGTGAGCTGTTTT
TG-3", FAPEXS BB AZ 07518 5/ -TTCTCCGAAC
GTGTCACGT-3", LA F# A NC J¥%], H DNA
Oligo: 5'-GATCCCCTTCTCCGAACGTGTCACGTTT
CAAGAGAACGTGACACGTTCGGAGAATTTTTT-3',
SRR 2R KOIE BUAE DNA, 28 T4 45
Age 1 F1 EcoR 1 Y] 5 B pGCL-GF LM fb 3%
W, B F5 shRNA 1% 55 20 12 95 75 o0 by 4%
& IEATEEYISEE o FH SRS ) 58T 5 1 K AT i
JEAZ S AN, Ak DHSa KA FFERT , b HCER 21 PH
SEREAT PCR O | JF AR 43 A ( 15 B (]
T2 ARABR A E]) . PCR %58 B FE R 5 1 9 .
F 51 ¥ .5 -CCTATTTCCCATGATTCCTTCATA-
3" G145 -GTAATACGGTTATCCACGCG-3'
1.2.2 1w g 2 @mEME  Lh Qiagen 2 A
1) SR el AR S S L A R gD 3 FhTTRL
B, FEkBA BT siRNA FY T 20 18 95 35 JT0kL
H AR pGC-LV, pHelper 1.0, X pHelper 2.0, 43 7 i
T2l e TN EER DNA fhi#, Uk DNA % TFk
W TE t, DUSEAMEM I e v i K 2B
PRIE T2 5K DNA 11 Ayy/ Ao 7 1.8 ~ 2.0 Z ] ,
% Invitrogen /A ] Lipofectamine 2000 fif FH 15 BH i
Fr3EfE gL 293T AL, F2 95 8 h Tl 8 i 5+
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N5 48 b JE AR 18 e UL 1Y) 4 i |
TR, 0 v 40 i A5 1) 1 Y 32 18 0 2 v A T, LA
293T ZHM GFP 45 [ 1) 235 K 2 AL B A D o
s BT B2

1.2.3 SMCC-7721 @m e B g Hifiusrhy 3
2. SMCC771-CON, 75 FI X HEZL (CON) , AL 12
S5 B (19 41 B ; SMCC7721-NC., B X REZH (NC) , B
FA X} FR A5 5 LV-PRL3-SiRNA-neg B3 (1) 41 iy
2H ;SMCC7721-KD, 5 A @ BR 4 (KD) , # RNAi 41
B LV-PRL3-SiRNA &4 () SMCC7721 A,
b T XA A B ) R AT A T R T AL, kA
L5 R 200 R VR (AR LB Sy 2 < 10%) BT
12 fLARH,37.0 °C, IR 800 5% CO, 35724755
F% PRI Al & RE IR B2 30% , AR 45 MO {H , #%5K
ISR L 5 50 S0 RNAG 18 % 25 ks 2847 H
() M Y B G S B FRRIERG B ] IR B 5 d S U4k
A4t RNA SR 0 52517 Real time PCR A&
western blot Rzl S5 | 3 17 1 T 48 5 8 PR
1.2.4 Real time PCR U8 iR 3 41 SMCC-7721
YA, B PBS ¥k 3 W, i BR) e R R
& RNA, AN OGRE VR 2 1 RNA, B 5531
RNA 2545/ ¢DNA 4 1 %%, SYBR Prime Script
RT-PCR Kit(W25 3k ) B s O W 451440 :37.0 °C
15 min,85.0 °C 5 s, PRL-3 Fii#5[#):5-GATGGC
ATCACCGTTGTGGA-3", TiiF514 .5 -CGTACTTC
ATCCCGCTCTCAAT-3", LA B-actin FE Ky Py % HE
5 .5 -GGCGGCACCACCATGTACCCT-3"
T %% .5 -AGGGGCCGGACTCGTCATACT-3' , #f
PCR S % ¥& il A Real Time PCR JH K i 45 .
95.0 °C 15 s,1 Mffi#£;95.0 °C 5 5.60.0 °C 30 s,
45 MIEFR E B ITEELL 2729 (C AR ERIEH R(H )
FRFER BRIk g, DA FI X U # LV-PRL3-
SiRNA-neg /8% Y 9 4 Jifg 4 X AR A4 e, =X anF .
AAC[ = (Cl(largel gene) Cl(gﬂ-nn>)!aw%é/mﬂ@ - (Cl(b‘drgel gene)
Ci(gaciny ) ximez , WA SIS 3 U0,

1.2.5 Western blot 4 4E J5 N A RIPA 21
W B 7B B 1 77 PMSE, 7K FWEE 30 min, 4 °C
14 000 x g, 30 min Z5.0 4 LIER 2 —F Y EP &
th, Bradford ¥ENE 8 BT 90208, B 20 pg
AR, 52 x SDS R 1 1IRA, WK &
10 min, B VK I 2 min, 17 12% SDS-PAGE Hijk . HL
VkoEEEJe  PAGE i Y EE 1 B Bio-Rad {8
ARG T 4 °C 100 mA 5 1.5 h & PVDF

& . PVDF ] 20 mL HHW (& 50 ¢/L JBiAg
YR A TBST) IR 1 h, B LB W, AR
LN PRL-3 ZFEBEHTIA(1:1 000 FifE) 4 CIEE
1%, 25 mL TBST ¥ 3 ¥, &K 5 min, lIA
HRP PR Mt — i = @M 5 1 h, TBST VLM 3
K ,25 mL x 5 min, RS I 2% &G
FE 1 min, B ARE PO E TRENS
KoDak X—M¢ 5 Wi 76— & B, BE GRS E] 1 min, X
LR 4B EREAMIEsE, Ll B-actin AN
X, DL RS E A 3K,

1.2.6 4K%F Transwell 424 528 £ 5 Transwell
INE B Z RIRIRTR I (FLAE A 8 pm) Lk 35 g
(50 pL/fL)Matrigel, TN T B, I/ PBS
VEE LA, &40 SMCC-7721 AU 5 mL/L
A2E 5 ) RPMI-1640 3533 a3 32 e, T
Ak IF TG I 7 RPMI-1640 1% 3% 5L 36 14 W Ik,
SRIGH & 5 mL/L B4R L35 1) RPMI-1640 55 7 3
BwEMEEN 1.0 x 10/mL A E WK, &1
Transwell /N1 EZENNA 0.1 mL X PRSI (2
1.0 x 10° M 4HfE), F=MA 0.6 mL 7% 100 mL/L
iR 2F I35 A9 RPMI-1640 K536, $5H MUE 3% 72 h,
BB /NE IR D =W, MRS anig 2 -
KAZZZM AN B N TR, DL 40 o/L ZHRH
W [E %E . Hematoxylin and eosin(HE) Y4 )5, T
W TR ZR BN N A4, 200 F5 68
REALIERE 5 ANPREF 5L, BOFI41E

1.2.7 %5 7% W SPSS 13.0 Git4 ik
P B R AR = BRifE2E (x £ S) RO, PIAHEAR
BB ] ¢ s, AN FEA BB A B
HZE 7 225001, Kg/KifE o = 0.05,P < 0.05 K2
SHEZGIFEL,

2 % R

2.1 PRL-3 shRNA EHIEfREH A PCR & DNA
MFEE

PRL-3 shRNA i 21 18 i & 2k 7 i kL 5% 1k
DHS5a KIAFFE , PkECER AL BAPE 5w T PCR %552
BE 5 2H 20 1 2 B 9 PCR 728 343 bp (M ZidArp
YIs 24 bp) , LAY 5 %A 1A R BL iy pGC-
L 25 354K PCR ;=4 306 bp AT IR % gh 5 1
WIAAT (B 1), P25 R R WA A B 51T
PRL-3 shRNA #1174 56 4 — 380, R R A R
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S B ARG SE A, RC SR g
PRL-3 JEPR4F 5% siRNA (14 55 4118 5 5 4 A -y

#  LV-PRL3-siRNA (& 2) . 1k B2 %) B
PRL-3 AR Sk siRNA 820 18955 d 4 A 0Ty
44N LV-PRL3-siRNA-neg,

bp 1 2 3 4 5 6 7 8 bp

1000 —

750 —

500 —
306 — <343
306

100 —

El1 PCRETEHEBRETHRBEHARAMETIE
Fig.1 Positive clones of recombinant lentivirus
interference vector expressing siRNA targeting PRL-3
confirmed by PCR

1. Negative control (ddH;0); 2: Control of empty vector (306
bp); 3: Marker; 4,5,6,7; positive clones (343 bp); 8: negative
clone (306 bp)

LV-PRL-3-siRNA
L2002l 20 230 240 %0 260 e 2RO A0
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Fig.2 Sequencing results of recombinant lentivirus

interference vector

22 EABFEHER SMCCT721 A R
DL 293T #iiffl GFP & [ Y RIA K- 2L
I ASHE 5 B R 46 TR A 6 x 10° Tu/mL, B
AR FOREE A 293T 4008, N8 %, 7ER
JEFEEL MOL 2R 20 B, ARPEL% A5 0 il T fg
K BT I AN M HE A I T 1 7 X
PR 53 2E 40 B (KD ) B 93 % e 2 40 i (NC) Bk e
RITE 95% VA I, 25 AN IRZL (CON ) P AR W< 5]
SO A FRB M AR (E 3).

CON ~ NC KD

B3 ZEXAXBHETH SMCC7721 A
Fig.3 SMCC7721 cells of different groups observed
under fluorescence microscope after infected by
recombinant lentivirus or not
CON: control; NC:negative control; KD: knock down; Original

magnification is x 100

2.3 EHIEREBRS SMCC7721 Hia 5 PRL-3
mRNA B &Ri%

DEGE B PCR 453 W |, 5L R B 4 40 i
(KD) " PRL-3 mRNA 3k 5 {3 A [ 14 %5 fE 20 41
ML(NC) 1) 25% , BR 4030 75% , i B 1Ex RE 20
5as (BB 400 (CON) Z [8] /Y PRL-3 mRNA 2
RIKPEGET 7 2257 (P > 0.05) , B FIPERS fif
% 1 LV-PRL3-siRNA-neg #H [t , RNAi I &5 55 £
LV-PRL3-siRNA %} SMMC7721 4H}ife - PRL-3 K4
MR 2 MR (P < 0.05, 181 4)

[as]

ﬁ 1.4F

oy 1.2r

% Lot

s % 0.8}

o

= B 0.6}

% 0.4} D

g o2t

0.0

o CON NC KD
Groups

4 Real-time PCR #&ill& % SMCC7721 42
PRL-3 mRNA FRiEER
Fig.4 PRL-3 mRNA expression in different cell lines
of SMCC7721 analyzed by real-time PCR (VP <0.05)
CON: control; NC:negative control; KD: knock down; 1) P <
0.05 vs NC group

2.4 EHEBHRERS SMCC7721 Hia 5 PRL-3
EHMBRIE

Western blot 455 57%¢65%E H# PCR 45 54—
B, R R 4N (KD) Fp PRL-3 25 ik B AU
Ay B X BE AL 40 B (NC) 19 37.64% , Bl 2R
62.36% , 1M B4 X REZH 5 23 1 % BB 2H 41 S (CON)
Z A H) PRL-3 & H R B KFE TG 225 (P>
0.05), VL5 HI¥EXS iU 7 LV-PRL3-siRNA-neg
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E3M TG AR SRR R ) PRL-3 B[ 1Y siRNA I 58 200 B 1) 42 28 4 313
oy
CON NC KD ku T2
& 1.0
PRL-3 22 =
0
5= 087
22 0.6
'E a
_ " g 0.4
B-actin £ 02
: g o0
= T

CON NC KD
Groups

B 5 Western Blot &4 SMCC7721 4ifich PRL-3 HHARIAKTE
Fig.5 PRL-3 protein expression in different cell lines of SMCC7721 analyzed by Western blot
CON; control; NC;negative control; KD: knock down; 1) P<0.05 vs NC group

AL RN A #8505 7% LV-PRL3siRNA X} SMMC7721
Y PRL-3 PR 8 KPR A 0 i 2L
H(P<0.05,K5),
25 RNA FHx SMCC-7721 {RBEZERE RS0
PRL-3 55 PE siRNA B YL Y SMCC-7721 41
Mz sk N TR0 F- 4 40 i %k (14.2, S = 0.8)
B /0 T 23 U0 IR4H (33.0, S = 1.6) M AREE Pk
siRNA Y4 (31.2, S = 0.8), ZEMHIE HK58%,
ERARIH#E XL (P<0.01,K6),

(7]
=
=

n
=

—
e
=}

Mean cell numbers

e
=}

CON
Groups D

Bl 6 RNA F#xt SMCC7721 4RAEIASMRZEBE BRI
Fig.6 Impact of PRL-3 knock-down on invasion potency
of SMCC7721 cells assayed using Transwell chambers

CON: control; NC:negative control; KD; knock down; Original
magnification is x 200, ( 1) P < 0.05). The SMCC7721-KD cells
(Fig. C) showed significantly reduced invasiveness as compared
with parental SMCC7721 (Fig. A) and SMCC7721-NC cells
(Fig. B) (P<0.05). Fig. D exhibited the mean number of cells
which had migrated through the filters in different groups.

3 #

Saha Z5H I A L PRL-3 3 #2345 545 1

Egn

MR A G, T HIBE D 238 R A1 53 Tk (serial
analysis of gene expression,SAGE) & #{ PRL-3 7£
IEWE H RN b AR, TEdt RIS H
HAPEERIL, MRS BRI A h sl 5
JERIR, JERAAFSE &L PRL-3 2 A Xt & itk
EL45 MR R RS 15 LA R L B ga 1z A A T 25 7
R A AN, B OB . 7R DR ST PRL-3 i
Rk GMEF R ICC, (A5 BB U,
Wu 559 % B PRL-3 7EAHRE AL SR 19 R A W]
TIEHHFAEZ, B4 X PRL-3 FRIA7KFX 4
LA 02227 S R IS 18 R AR

PRL-3 i 33K 15 MR e B 52 5 19 5C SR AR 40 i
KR E SRR, Zeng SEOHAEUEH PRL-3 1o
TR S AN R BUR SRR T . AR B
Tei R e P v 16 B BB B2 40 /D (Chinese hamster
overy cell, CHO) 7Eid %3k PRL-3 LUJF , fEAR AN 36
PR o i IE RS IR 2R B8 0, T H 2Bk U Ik
T S0 3 40 i BB 2 2 32 1) i AR A B 9 114 I
J, Wu SE0UL B PRL-3 76 5 A4 M R (L IR 4
I B16-BL6 Hrimi ik, MiAEARFE AL MR 2R
Yl B16 H{Ii&ik, ¥ PRL-3 ¢cDNA % 74%| B16
A0, KB PRL-3 1 3R3K B16 4 i b KRSy
PYERE RSP 1228 T IS S RE )
AOHER , JFBETERR U Y02 1 PR 68 3R i A KA
JF RS AR R, Qian AF1VA RNA THEHR
T4 B16-BL6 4ifiirh PRL-3 kK5, LI 4H
LA AA S IRG R B2 T R RE I B RAAEG 5 AR PN S 56 %
P PRL-3 3k N A B R0 1 e 9 A 4 S il
WL S50, T T 176 B A A7 [R]

RNA T AR LA & AR SR ok 18T
LI DRI BH T H AR | 38 ik 9 AR XS RNA firh ¢ [7]
JEPE mRNA (R, I A28 R SRR T Bk, AR
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PRIVR YT B I R 0 FH BRI T 2R R g 4
b K GL sl e P s o 18 i A AR — B AR T
Be B3 e SR dE AR AR, DR UE T AN S TRy B I 7
(HIV-1), BA RG240 5 AR 240 40 i 5%
B R Br A Ak | H LR kil | A5
U5 R A % RV S0 AL, R B A 48 T AR
RNA HUEEARD FEARBGE T, FRATH 2N
S PRL-3 4% 5Pk siRNA JE YL T8 SMCC7721 48
MeJ5 , PRL-3 7 mRNA FIHE FH KF ) 2k 48 2
T, Matrigel B ZAL TR FEEHEL, B T F
#r PRL-3 2 A A0 R 2808 1A ¢, KA
H Transwell {&ZMZ 2850 450 PRL-3 ik T %
JE AR BT MRS S5 IR L, 525 X IR
Ko BFIPEXT B2 AH LG PRL-3 4% 5% siRNA J Y 21
YL T PRL-3 FIAZKF T i S 8OLR MR 28
DAL TN .

AWFE IS5 A LR FRATT PRL-3 AT BEFENT
Ui s R B A S R R AR B AT R
PRL-3 M9AE FH Y B LA 19 40 B AR 28 i RS 1) AL
Ml AR T, A KT RES PI3K-Akt, STAT3-
Rho, Csk/Sre M p53 555515 T8 A OC-10) ) it
— A9 PRL-3 TEHE A1 S bL], o
JR T 240 g e A% 52k B T 8 A AR T B R
FHAE 55 LS LR
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