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Inhibition of CSFV’s Propagation in PK-15 Cells by shRNA Expression Vector
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Abstract: Interference sequences toward different positions of CSFV NS3 gene were designed,
these sequences were annealed and cloned into interferece plasmid. Recombinant interferencing
plasmids were named pGene-NS3-1, pGene-NS3-2, pGene-NS3-3 and pGene-NS3-Negative (neg-
ative control) by restriction analyzing and sequencing. These recombinant plasmids were trans-
fected into PK-15 cells and were screened by G418. CSFV were inoculated in cultured cells, trans-
fected by interference plasmid. Collected cells were analyzed by Real-time PCR and ELISA. The
results of Real-time PCR indicated that gene were silenced by pGene-NS3-1, pGene-NS3-2 and
pGene-NS3-3, and inhibition ratio were 63% ,46%,49% respectively. The results of ELISA indi-
cated that CSFV’s propagation were inhibited in PK-15 cells by pGene-NS3-1, pGene-NS3-2 and
pGene-NS3-3 in different extent.

Key words: classical swine fever virus; NS3 gene; RNA interference; small hairpin RNA;PK-15

cells

I (Classical swine fever, CSF) & H1 1 45 5% 2T R IESE RNA RS RK 2 12,3 kb, &
B (CSFV) 5| 8 1 4 () — Fofr i 5 46 fil PR A% T g . 3% A —A KA FF R 3 HE C ORE) L it ORF 4 i — 4%
WRIRATT NZ K% e e R, 8 OIE 51128 A 26 2544 B AR S5/ 2 4L 3 898 aa I Z IR
SRS, CSFV & 59 7 BHE v 8 8 B I, 56 M1 2 AR Lk — 28 o B 1 TS B T

Y B H#3:2006-07-06

HEETH :FHRKAARRFRGTH (30270988) ; P L R MBI 258 4 BF QU8 120 51 H (05Ych019)

EHE BN R B4 (1977-) B B B R L Tl RN 4 790 S 24 5 4 9% 4 A 5% . E-mail : xjguisheng@163. com
x BIWAEE .5k = W , E-mail ; ylzhangym@ sohu. com



5 16 B S AR T shRNA 0 ) S8R0 75 75 PK-15 200 Hh 38 7 4 1 10 F 2 501

B IEE A RS AL L5 5 8] 3Kl 5~
8 E X, N L CLE™ (E0), E1, E2, P7, NS2-3,
NS4A NS4B,NS5A NS58 A1 3'-AE B PR X, 53 G
W8T 4549, 3'-3% & poly (A) &, Hivh, NS3 45y
RS 7 0 AR g S i R E AR .

RNA F#t (RNA interference, RNAi) 5218 Hi
/NFHE RNA 43F (Small interfering RNA,siRNA)
A BUSEHE mRNA 3 & AR 5V R A BH DB 55
HIE & B AR, X — 4 8 T 75 sk e S U0k
(Post-transcriptional gene silencing ,PTGS), E &
AR — o B ALE Y B U6 JA B R
SER /N & RNA(Short hairpin RNA, shRNA) %
M2 A SR T siRNA 431, Al 51 4 #8 J
HAUTER . RNA T A 1998 4F Fire %55 & IK1E
2 B R I UESE R L S JLAR R T R i L 35
7~ S R D) e 5T O R R BRI T

CSFV IEfE RNA 5 # 5 K 41 3 B 7 mRNA
A AR B MR, HAZ R K AL 2 245 & RNA T
Yo fE LR ZEoR . £ XS CSFV NS3 36 3 4K
[ B 4% 7 5% shRNA 2> T A Ak, 374 —
SEARFE EAMH TR 0 BEAE PK-15 20 M v A 15 5
T SRy 2 9 19 B 3 LA B 35 R oy e 1 ol 5 AR 17 2
P RO

1 M5 F%®
1.1 SH EK.ABSHE

RO TR A TR A b [ 5 B 24 5 W %R T
DH5q Wbk . PK-15 4 il K A 5250 % - #7 . pGene-
sil-1 FH AR (% U6 J3 31 F . neo HLPERH LI K
EGFP 7t 2 KD il [ s F8 4B ) TR H R
AHIRAFE,
1.2 WPIEE B A | PR 4 it 77 LR 40 B 3
FHEEKIRF

BamH T .HindIll 1 EcoR T M H Promega A
7] ; LIPOFECTAMINE 2000 & #| & Invitrogen /*
fitr s Plasmid mini kit 1 A QIAGEN /A #] ; DMEM
TH G418 g i GIBICO 72 w5 /N4 IfiL 3 Wy | Y 2=
H N A FEE R TR % A IDEXX 23 B 1Y Classical
Swine Fever Virus Antigen Test Kit; TRLZOL®
LS Reagent 1 A GIBCOBRL 7wl ; 52 9% Y6 & &
PCR {7 & (SYBR Green [)IWHEAY TR CK
AR
1.3 BEETHEINEHNEATEENHES

t ¥

R 0 F0 B I ), A A W kst 1
1) 4 RS B NS3 R A A1 AR <7 X3 AL E Y
shRNA R8I, 54 IEAE (19 no) —FR(9 no) —
BE(19 nt), P EUF S A BamH 1 BV S, T UF
S Hind [l BV 5, 015 5 57 & -5 5 Z ] %
7 —A EcoR T BEYIAL AL, B3 58 B 38 3 471 3 iod
5 GenBank 3£ F J# Blast H X5, HEBR 1L #0551 dE
o e e 1 0 2 R DR 2 F A 3y 8 R TAT LA B A T2 4
it 5 PR ) AT REE

i NS3 ZEH 3 AR E Y shRNA THEF
# . pGene-NS3-1-Sense: 5'-GATCCGAGATAGG-
GAGGCATAAGATTCAAGAGATCTTATGCCTC -
CCTATCTCTTTTTTGAATTCA-3"; pGene-NS3-
1-Antisense: 5'-~AGCTTGAATTCAAAAAAGAG-
ATAGGGAGGCATAAGATCTCTTGAATCTTA-
TGCCTCCCTATCTCG-3"; pGene-NS3-2-Sense: 5'-
GATCCGACTTAGGCTCAGA GTACTTTCAAGAG-
AAGTACTCTGAGCCTAAGTCTTTTTTGAAT-
TCA-3"; pGene-NS3-2-Antisense: 5 -AGCTTGA-
ATTCAAAAAAGACTTAGGCTCAGAGTACTT-
CTCTTGAAAGTACTCTGAGCCTAAGTCG-3';
pGene-NS3-3-Sense: 5 -GATCCGGGTTACAACT -
CAGGCTACTTCAAGAGAGTAGCCTGAGTTG-
TAACCCTTTTTTGAATTCA-3"; pGene-NS3-3-
Antisense: 5'-AGCTTGAATTCAAAAAAGGGT-
TACAACTCAGGCTACTCTCTTGAAGTAGCC-
TGAGTTGTAACCCG-3', 5 NS3 IR T
P FE 5 (BB % IR . pGene-NS3-Negative-Sense: 5'-
GATCCGTAGAGAGGAGATCAGGAATTCAA-
GAGATTCCTGATCTCCTCTCTACTTTTTTGA-
ATTCA-3"; pGene-NS3-Negative-Antisense: 5'-A-
GCTTGAATTCAAAAAAGTAGAGAGGAGAT-
CAGGAATCTCTTGAATTCCTGATCTCCTCTC-
TACG-3',

W AR A 2= G oy 41 IR K i Oy BUEE R B
J6.5% BamH 15 HindIll WY E ) pGenesil-1
HARTE T4 DNA ZEHERERI/EAT .16 CHE 3 h, 3%
W) e DHSo Z S M, IR IR T Kan™ 1Y
SR, 37 CIRE 12~15 h, PRECHA 5L 7% L 37
CHEW 12~ 16 h, #42 Ol 2 i 12 42 OB Rz, SR )5 LA
EcoR T WBUR RIS , BRME BTk 2% AR TAEY T
PR ARNR 55 A BR 2 w00 22 77 41, o D e T 4 1 B



502 & a0

E % 4k 38 %

5B 4> W) A % A pGene-NS3-1, pGene-NS3-2,
pGene-NS3-3 LI M pGene-NS3-Negative,

mRNA
e A A T ~~~~~~~~
[ Uemmt | Sewseom F— Tooptom —] Antsonsiiony | HRZETES ]
RN
I Seme I/U v GAA
U U/I Anlisense |‘TA G A G

Bl 1 #Bm= CSFV NS3 E[E shRNA 7 F = £ Hl1E
Fig. 1 Scheme of shRNA targeting NS3 gene of CSFV
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Fig.2 Restricted determination of recombinant plasmids
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a. pGene-NS3-1;b. pGene-NS3-2; c. pGene-NS3-3;d. pGene-NS3-Negative;e. Blank control cells
B3 HABFAHFFEUERZTANBAME G418 MM IEL R (X 100)

Fig.3 G418 screened cells transfected with recombinant plasmids and blank control cells after seven days( X 100)

a. pGene-NS3-1;b. pGene-NS3-2;c. pGene-NS3-3;d. pGene-NS3-Negative
El4 PAMERMEMABT XKIERERNRAEBERLER(X100)

Fig. 4 Fluorescence results of culturing largely clone cells for recombinant plasmids( X 100)
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Table 1 The inhibition results of recombinant plasmids

25 [0 B

Blank control pGene-NS3-Negative pGene-NS3-1 pGene-NS3-2 pGene-NS3-3
P = V. 4 [—ljf i i . i i
ﬁ&%-%i@#g) X 4.65x10° 4.64X10° 1.72X10°(63%) 2.51X10°(46%) 2.37X10°(49%)
/(copies/pl)
55 9 R R %

Inhibition rate was given in bracket following the data
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Table 2 The results of ELISA
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o2 R, R R T IE R B Uk A &
3 W BamH 1 5 Hind [ B/ Fr B o 1 S BUL T

RNA FHeAE A — 3058 K 3 F T fg iy A 52 T
H,BE 2 A F U8 PV SARS™ | HCV!® |
FMDV™ (HIVH 2 22 Fofg 25 (19 DI RE B A . A
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