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Suppressing migration and invasion potencies of tongue carcinoma cells
by lentiviral victor mediated shRNA specially silencing of phosphatase of

regenerating liver cell-1 gene expression
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Diseases and Biomedical Sciences)

[ Abstract)Objective : To study the effect of specially silencing of phosphatase of regenerating liver cell-1(PRL-1) gene expression on
migration and invasion potencies of tongue carcinoma cells. Methods . Five interfering sequences of shRNA targeting PRL—-1 gene were
designed, synthesized and constructed in corresponding plasmids and were confirmed by PCR electrophoresis and DNA sequencing.
The most effective sequence of shRNA was screened by Western blot and the lentivirus was produced and packaged. TCA8113 cells
were infected with recombinant lentivirus and the stably transfected cells were filtered and obtained. The silencing efficiency of PRL-
1 gene was assessed by real-time PCR. The migration and invasion potencies of PRL-1 gene silenced cells were analyzed by wound
healing and Transwell invasion assay. Results . PCR electrophoresis and DNA sequencing revealed that 5 shRNA sequences were di—
rectionally constructed in plasmids. PRL-1-shRNA-1 was the most effective interference sequence selected by Western blot. The sta—
bly infected TCA8113 cells were established after interfering and filtering. The expression of PRL—1 gene mRNA was decreased sig—
nificantly (F=809.120,P=0.000). After silencing the PRL-1 gene expression,the migration and invasion potencies of TCA8113 cells
were significantly suppressed(F=1 092.970,P=0.000). Conclusion :Silencing of PRL-1 gene expression can inhibit the migration and
invasion potencies of TCA8113 cells significantly.
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A2 JF- 20 P2 SR I 1 (phosphatase of regener—
ating liver cell-1, PRL—1) 2 {i& JH- 2 Mo 11 A= 1l R ity
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) — B IZE A R LSS PRL-1 PRL-2 PRL-3
3L, AR IR E G RE R 2 e
b P E A2 202 60, ©A i &) PRL-3 5
FE5 2B AT CLEE RS AR O, N B R FLIR
9 O B RSN, 5 PRL-3 AL, HATXS PRL-1
WFFEAHXTED . PRLs 85 I RYZRIAAF R VR 1k,
PRL-1 2SR IBTE4 R LT HRITHAL EE A
Hhll, Liu 5EPHF58 & 8L PRL-1 Hl PRL-3 mRNA 15
FAHEEROM LRSI, H PRL-1 #)5
FOREHAR R, PRL-1 fEH TR IA RS AE
)RR 3, S P BN AT EA T T P50, R S IR
TR LU L, PRL-1 FERITE T i 2 41 ) TCA8113
AR Ik, H PRL-1 BE R RIAREE 5 T
IR O B8 Bt TE AR OCH AT DL PRL-1 BE PRI () /55 35 T
REQEIE 1 75 988 128 B e 7% L I R WA OGS 41
I8 BOAR SN 1S R A 5 shRNA R SPET
2k TCAS113 4HJifd PRL-1 JEN A1k, 58 PRL-1
SEPRUTERT TCAS113 M {R226E 11281k,

1 #REFE

1.1 ##
AR 2 S EFHR A TCA8113 RIS T 8 PR E R 2%

et BERTSE R, Age 1 \EcoR T T4 DNA ligase YT 55 [
NEB 23 F) . KT DHS«  293T 40 18 5% 8 2 ik R 46
(pGC-LV #fA pHelper 1.0 ZEAAF pHelper 2.0 Z4) T I
IR ARG R A H . QIAGEN Plasmid K4 Kit 14T
QIAGEN, Lipofectamine2000 4T Invitrogen . £ [ £ BURF &
T EHEl%E, PRL-1 —§iMT Abgent 237, Taq %A RNA
PRI — A SR & SBGreen — k5 f A
ST REF AW (TaKaRa) A E) S, shRNA &R 75 &
J B S PRI P ph 98 L R AR AT B A W] 52

12 F#

1.2.1 shRNA 18RRI E A oRikg . # RNA THE75
PR, %3t 5 454X PRL-1 2£ K (NM_003463)CDS X
B TFHEFA, R — 2 A A B J6 AT IR (NC nega—
tive control) (J¥4'5 : TTCTCCGAACGTGTCACGT) , %40 /551
SR ST NETE () g W BN A R R i
(F 1), BMETIFII oligo DNA,90 C/K¥ 15 min, iB
KOAUEE DNA, JF 528 Age T 1 EcoR T AEEY) I pGC-LV
5 25 2% A 50T (A 42 45 44 - hU6 —~MCS - Ubiquitin-EGFP -
IRES-puromycin ) #4% . % A2 S RIGFF R, PREBHM: 5
W, 4T PCR ALK BN P 45 5

1.2.2  Western blot #MJE T Be e 4 T 75 14718 9 25 £ 2%
K BRI L 293T 4 iy T ELANM , PRL-1 JE[H ) F ik
FURL OF (FT I SE IR ARAT ) A BHHE XS IR, I Sk Sk NC R FH
PR IR N YA ] FORE Y 293T 480N CON 4, ¥ dify
shRNA (1 5 2112 % 2 25 0 5 41 Rz Bt L 43 i ) KD1~KD5
(G 2), ¥ H8 Lipofectamine2000 i U AR ok
AP 2R S e KARAS RAFRY 293T 401,24 h J5 5806 B i
TSR TN YL 36 h JE ISR A AR, $ A 2 40 M B R
AT Western blot K, B i s kA5 A fiefE T8 shRNA
4P T AR 2 OR 5 M  7 R Gel B £ 4 JTORE pHelper
1.0 244N pHelper 2.0 #4442 L FIfE Lipofectamine2000 FR 4t
FLERYL 203T 41,8 h J5 e e el gRdk K3 48 h J/
WS B i B UL (4 40 T, 0.45 pum SRR IE
4000 g B0, AR FBIRER AR, W 1wl BRI, R H 10
R FRAR BRI AR U e 293T 4H S, AR IR GFP 86805

%1 5% shRNA FTHFFIHEIESR
Tab.1 Structure of shRNA interfering sequences of five groups

shRNAF41 45 57 bty shRNAZEHK (STEM ) shRNATR shRNAZEH (STEM ) 3 I
(LOOP)
PRL-1-shRNA-3-a  CCGG ACGGTCATAGAAACAACTGTT CTCGAG AACAGTTGTTTCTATGACCGT — TTTTTG
PRL-1-shRNA-3-b  AATTCAAAA ACGGTCATAGAAACAACTGTT CTCGAG AACAGTTGTTTCTATGACCGT
PRL-1-shRNA-2-a  CCGG AGATTGTTGATGACTGGTTAA CTCGAG TTAACCAGTCATCAACAATCT — TTTTTG
PRL-1-shRNA-2-b  AATTCAAAA AGATTGTTGATGACTGGTTAA CTCGAG TTAACCAGTCATCAACAATCT
PRL-1-shRNA-5-a  CCGG GCAACTTATGACACTACTCTT CTCGAG AAGAGTAGTGTCATAAGTTGC — TTTTTG
PRL-1-shRNA-5-b  AATTCAAAA GCAACTTATGACACTACTCTT CTCGAG AAGAGTAGTGTCATAAGTTGC
PRL-1-shRNA-4-a  CCGG CCACCTCTTCATACCAGTTTA CTCGAG TAAACTGGTATGAAGAGGTGG — TTTTTG
PRL-1-shRNA-4-b  AATTCAAAA CCACCTCTTCATACCAGTTTA CTCGAG TAAACTGGTATGAAGAGGTGG
PRL-1-shRNA-1-a  CCGG CAATCCAACCAATGCGACCTT CTCGAG AAGGTCGCATTGGTTGGATTG — TTTTTG
PRL-1-shRNA-1-b  AATTCAAAA CAATCCAACCAATGCGACCTT CTCGAG AAGGTCGCATTGGTTGGATTG




ERERKFZEHR 2014 £55 39 £5 11 # ( Journal of Chongging Medical University 2014.Vol.39 No.11 ) — 1629 —
2 Western blot SMEIFIERETFHFFIER S H
Tab.2 Groups of selecting the best interfering sequence by Western blot
1 2 3 4 5 6 7 8
OE CON OE+NC OE+KD1 OE+KD2 OE+KD3 OE+KD4 OE+KD5

7 :KD1:PRL~1-shRNA-2;KD2: PRL-1-shRNA-1;KD3: PRL-1-shRNA-4;KD4: PRL-1-shRNA-3; KD5: PRL—-1-shRNA-5

TR
1.2.3  shRNA 1255755 TCA8113 4HJf$ 7552 2 7 YL 4 ify
PR FEXTEOII R TCA8113 4 i 28 e il Ak ) B8 B, DA
5 x 10Y4LEEFIT 6 FLAR Tt BCE IR, AR 2 B RE 5 i ik 5]
30%~50% 5 Je i aE . 2 Gs E EL (multiplicity of infection,
MOT) & 100 FHE 53 BN A TV 8 723 78 2 , LA S S BN
(polybrene) JEULIEIRBIR G LA 37 °C,5%C0, K F# 46 h
ik, 6~8 h J5 B & 10% M5 58 &R RIS 3% 72 h,
WMEEHH 96 h J5 EH A EAT 2.5mg/ml MRS T 25 R Rkt
K%, 0 2 d 4 1 UM, TR SR AN A ST R R T g, PRI e Bk
AT B 25 LIRS RS e e e A ik
1.2.4 Real-Time PCR ¥l TCA8113 4iiJfil PRL—1 K7L %k
BB Sy RI L 5 x 106 > shRNA 1895 258 5 7 L 1Y
TCAS8113 4N 25 75 T3 575 YL A9 TCAS113 41 i b A< AHUAT AT 4k
JH) TCA8113 40, % TaKaRa 423 RNA 4B 4542 1 4% 41
YL RNA, FFA5 RNA I, >R A TaKaRa 38 5% 563000 £
Wi 55y cDNA 45 . Real-Time PCR % ] TaKaRa /A 7
SYBR green —251% 95 CHillE 5 min, 95 °C 5 s F152 °C 30 s
I 39 MEIR, ZEM 65 °C 5 s, L REFSIHFS]  PRL-1 _[-3iF
314 5’ -GGGTGCCTAATGCTACTG-3" ,PRL-1 FilF514 5" -
GAGGTTGCCAAATCTGTC-3" ;GAPDH Fi#514) 5° -TGAC-
TTCAACAGCGACACCCA -3’ ,GAPDH F i34 5° -CACC-
CTGTTGCTGTAGCCAAA -3, #5 LI CT I X E R, L
GAPDH N2 H 28 L PR W A G 3658 i, SEg0 T
3,
1.2.5 RPYRSEY: 43K TCASLL3 | Fo e i YL Al i Jo 25 s v
SR YN MBI (B2 5 % 10° AN/ ml) BERI T & 5 55 3 14 6 4L
M, FEAH G EE IE TR0 6 FLARJS , 1ul A8k 7E 240 s fckl
JK, PBS T VRIS 4N, 37 °C . 5%CO0, ST aksE3: . 40
T 0.24 .48 h MERIRAAIE O, LI EL 3 1K,
1.2.6  {KAF Transwell 1228525 Transwell /NEE T 24
LR ,20% 1L 3 RPMI1640 5535k 600 pl A /N T
N,37 CREFRAAEE 2 h, 43 5K shRNA 1895 B8 Fo s 4 e 4
L 2SR R Y AN i B TCA8113 4N E R (5412 5 x 1054/
ml)200 wl INA 1%, 8 37 °C . 5%CO, FEFEA05E 22 h, 28
FHREREE , S AKE 37 CYn 30 min, BRI /NG 5 THR
AN, K /INVE 200 x 688 T BEMLIER 5 08T 3
O AT P 2R B 2R 1 A AR TR, DLEE
oy OB ik g SNBSS BT = i
13 HIBHH

JIFAFEAE ] SAS 9.2 Geit2f i kAT 43 # , 4% 2H A58 LA

YR+ bR 22 (v +5) FeoR , Z 4 18] F B R 7 22037,
SNK 17 P P 2R [1] L g, K636 K ME @=0.05

2.1 R shRNA BomFH A ZTLRE

NI shRNA F B A BHME TEE PCR HLIK A BE R /N
343 bp, %A #3EA shRNA | BERZS 8 K52 B PCR HLUk A
By R/ 307 bp, PCR HLTK /R shRNA J B 2 i 4 T 3 1k
B 1) R R R SO REHEA T BT, S SR IRk
TT11 5 41 shRNA R BE 2@ 1) dei A D20 s A o v

1. BAPEXT IR (ddHL0 ) 52. BAPEXTIR (2548 A X IR ) ;
3. Marker; 4~8. Fi{b 12558

1 ZEHRN PCREE
Fig.1 PCR identification of the recombinant plasmids

2.2 Western blot 5% ik 8 A2 F /572, 3513508 EJmirik

5 LA AR shRNA 1918 5 2 2 4 J 21 Toher | B o et
SR AN Fe Tk TR LR L Y 293T AN, Db ER
e >80%, Western blot illl45 R0 KD2(PRI~1-shRNA-
1)%F PRL-1 ZERHUBR AR I (181 2) . K3 KD2 (18 5%
BRI T ORI T A% R ARG R, 10 17540 PR R
ISR BRI R 7 % 108 TU/ml,

1 2 3 4 5 6 7 8
PRL-1
(20kD)

B-actin

(42kD)

2 Western blot #&ill &4 PRL-1 EARIEER
Fig.2 Expression of PRL-1 protein in every group detected
by Western blot



— 1630 —

BERERKZER 2014 £5 39 H5 11 #1 ( Journal of Chongging Medical University 2014.Vol.39 No.11 )

2.3 TCA8113 mfiofs & 4 4 tm oo bk it 5

shRNA 125 B 575 Y TCAS113 41l 72 h /& , 58 Y6 5%
90% LA b A e e B (11 1) o 64 96 h J5 , B4R & A7
2.5 pg/ml BESEE R TR AE, B 2 d B He 1 RESRIE,
Fig% 15 d oAl ULEAAR I e BRI R 1 (181 3) , PRI s P i
T 3% AR R L Yo Ak

A ISR

B. ZOLEE

3 HL72hEWEE(200x% )
Fig.3 Observation at 72 h after the transfection ( 200 x )

C. FA I s PRI I

2.4 KD #a%afe PRL-1 2B mRNA £ A 2 F K

Real —time PCR Wl 13 1% 95 5 4% 14 5% ¢ KD 41 PRL-1
mRNA FXF 35 0.36 +0.00, BRI TNC 41(1.00 = 0.01)
H1 CON 41 (1.27 £0.05), 22 55+ B A7 Geit2# 2 X (F=809.120,
P=0.000) .5 NC ZHAH L, KD 4 PRL-1 JE7E mRNA /K3
IKFREIR 64%(P<0.05) (1 4),

PRL-1 mRNA FIXJFik i
(=)

0.6
04}
n
0 I I
CONZH NC4H KDZ
215

4 %% PRL-1 mRNA fixRE=
Fig.4 Relative expression of PRL-1 mRNA in every group

2.5 PRL-1 & B EG mAtiE 55 h T

24 h Ji7 KD 4158 25 295 Ak 40 i B J /> F CON 41 F1 NC
41, 48 h J&,CON 2RI KD 4140 3EAR 7o IR X, 1fi KD 21
A RR X SR A I 2, AT UL KD MRS E 1 IA B AR
2.6 PRL-1 LB ILEE tmfbfZ £ 4k 2 5] B 2 494

Transwell 1728 52 56 1 A5 27 1sk N T 38 1S 15 A ~F- 347 200 it 4%
PRL-1 KR ER KD 20 (25.5 +0.4) , W /0T NC 2H (81.5 +
2.0) K CON 41 (88.5+23), ZRALITEE L (F=1
092.970,P=0.000), 5 NC AL, KD ZHTCA8113 Zifif=Z7%
0 23K 68% (P<0.05), A UL PRL-1 3 R L VIR E,
TCA8113 AfEZERE 77 W W5 (151 6) .

NC4L

KD4{

Oh 24 h 48 h

5 XIRSEIHNEHMTHEEN
Fig.5 Cell migration ability detected by wound healing assay in

every group

A. CON 4 B.NC 41 C. KD

6 Transwell {27 LU0 & H IS 25
Fig.6 Cell invasion ability detected by Transwell invasion assay
in every group
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RNA T4+ R (RNA interference, RNAi) J2& il
1 AR BUEE RNA fil & [P mRNA (R
N3 R ek ik . H AT AR & R L HR
B, FEN T B 9 ER BT S ERYY . RNAG
FELE A K YA 21~23nt ) RNA 73151 &
BN /N3 RNA (small interfering RNA | siRNA)
FUINVT RNA (microRNA ,miRNA) . 2 F siRNA
f) shRNA 1 7] 5| EH mRNA #9F54#% , I H shRNA
B AR T R A, AR YRS A
ISR R 5 ZRUIER PRL-1 SR T4 %
G, IRV R S e Je S5, AR B AR T P 41
FIT A 3@t PCR BB P UE SE e iy 48 A
BEYE Al A G AR | 2 BH 0 7 T A A STORLAY
AT, ARSI DL PRL-1 33 3635 BB R BHPEXT BE
j# 5L Western blot % PRL-1 ZERUTER G & A £ IA
FIARAL , BE B WL e Hy PRL-1 3 RITER SR, 5 18
B e THF S,

RNA T34 A 1 17 1 B AR AR T 3 1Ak &R
GEIOUAC B R A e . 1B AR — A
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il ke TR0 e S R AR R TR T AN A e B B
B, HA ARG oy 2 5 AR L A0 R RS T
R BAEEER  HWEEE R K A5 175K T
T2 g% RO AP A, BRGSO 5 TP RNA BEAR
AR AR S DI 35 2l A o B R
shRNA 1Y 2R Bk AT 18 05 B A0 B 21, A5
FEWH B 3K 7 x 108 TU/ml, R B 3hE5 YL TCA8113
RS ERS . AR EEAE N SR RE AR B i e
JuR FFRESAF R L YRR . A S0 38 o 2 S
25, Fifli TCA8113 4 HuF% YL K3k 90% LA I+, it
2YivE  #EST T PRL-1 JEFRFAE #5411 TCAS113
kg, HIEFUTERSORE S, real-time PCR |15
PRL-1 JEH7E mRNA 7K -UTERE R IE 64%

HH H & & TR B IR B (proteintyrosinephosphatase ,
PTP) 7E 8 IR A A DB R Ak A b 4 J 22 1Y
VEF 3 — V- 4 3 25 LA 1) 1 5 A 38T By | P Ay
— BLRFTRE , 25 5 30— LE SR PRS0 58 35 s 1)
A0, PRLs £ PTPs —ANEZ8 R (1, PR HA R W
IR 1258 Bt B v U F A 0 1T R 3 LAR A9
A PRL-1 St E/INRURF I F- AR AR 4 1Y
L) S 25 R T e e B B S 2 BT PRL-2
M PRL-3, =& Z [ [FIEMEIR 75%~85%", Zeng
G YGIESE T PRL-1 TEAIER (REH KIEE
TR, & IR TCHE o Rt 1 v [ 6 RO 2.4 i 3 2o
Bk R PRL-1 JEH IS ke | XA fE IR AN R
PR S 0 TR RS KR ZERE T, T HL 2B B bk
Sz AN e P R BU I #4988 12 1 Nakashima
Al Lazo SEIRFSY  BE PRL-1 JE R i ek 345 1 fifi
AN ERS 1RZERE T, iR FH siRNA H¢ 53T
B PRL-1 JLR GRS | It dn e e 88 1R 7208 1B
ZREAR, ARSLEREE RS Lk g R — 2, & R
PEUTER PRL-1 BEIAYERIE , S3F%MK TCA8113 4 i
HEH 278, AT 0L PRL-1 L7 G G2 78
A RE T EEAE A, (A AR 2R A
TERLHI R AR T WA e et g b ade— 205

25 TR AW T PRL-1 B AR S
PEUTER M B 2R 2 2 AR AT S0 TBR TCA8113 4
il PRL-1 R 3RA ; OF H D& r T PRL-1 %
AR UTERI) TCAS113 4HfEAk , )5 £t 5Y PRL-1
SR &R R R VR L R BE
THERE, FAM, EUIESL TR PRL-1 R 68 00
il 2 M RS (28R ), T UL PRL-1 JE N 7E

TR R AR HE RS v A E AR AR SRR
PRL-1 Ji{ k75 968 5 ¥ 1) B0 45 AR AR T B4R HI
H R PR BB LR

& £ x M
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