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FZE: Fl A Invitrogen N & AKX AN F RGP AT A E M AN FEH CP AR, &t
#xt CP 2L A [F L & B9 /N & & RNA(short hairpin RNA, shRNA) T3 /7 7] [ £ 25 # 45 4E A
E4#(19nt) -3 (4nt) — G419 nt) |, FE R EFH|, R KHE B WETHH K,
W T4k B2 w5 3| T 4 204k pENTR™ /UG #, 47 2 shRNA T 4f # f& pshRNA-
124 pshRNA-896 Fn pshRNA-NNV, 4% &5, F fg i (R % % 3% 4 7 44 3 # shRNA F 3t # & fn
pEGFP-CP Jt [ 45 e & N B 3L R & (FHM) AL 48 0, KL B A A B 4K R E, 2
7 75 % 1 #] ¢ % , Real-time RT-PCR 4 JIl CP 2 B mRNA thk %k K F & b, R LW, &
pEGFP-CP 5 shRNA F 4 # {4 3t # % 41 , pshRNA-124  pshRNA-896 . pshRNA-NNV ¢ 7% ¥
] FE A 4T% 68% 51% , 3 Fi shRNA T H k48 TR, HTHREEC KA
B AW KA, £ F pshRNA-896 F #f 2 & & 4F . Real-time RT-PCR 4 Il & ¥, F 4k fi k¢
pshRNA-124  pshRNA-896 , pshRNA-NNV s pEGFP-CP #t [ 1 JT 2k 2k £ 4 7] 4 % 60% .
96% 1 55% , G BAMIEREF (P <0.05), FFRKW, 8 HHWFAEEWHEILIAH
# CP # H 1 shRNA T3t # kM # & o, b 3 — 5 5 /] RNA T3 & R #AT CP 3 B oy ) 4t

TRERT 4,

KGR AW a3 E; RN F; CP HEE; shRNA T3 K

hE45HZES: S917; Q 785

1 28 5 75 1 248 K SE R ((viral nervous
necrosis, VNN) J& T i 15 %75 7 £} Beta i 5% 5
J& SRR A I AR B g ( viral
encephalopathy and retinopathy, VER) R -
TH S B N £ R AT P 2 , B B i A 8
P, Wi S sy TUAE L 2L (OIE ) 41 Oy 7 % A £ 26
T R Tk 40 KFY EER A
TEIRE 7K 0 R A 7 B B£8R A0 TR 5 1K 90%
DAL, 20 18 7K 0 28 37 BRI 8 2% JR O 7 1Y) f
F R RS A A B AR O L RNA HLGE

S B #7:2011-08-30 f&[E H#5:2011-11-10

MERFR S A

(RNA1 I RNA2) , RNA1 FZ4iidE45#) A &
F, RNA2 FF 7 5] 152 4E G 5 — > 35 4K 7 2
(CPHEH) ., Ko H & FEWBUN A ¥, HAr
N B BFE B R R T TR A e B U B R GA BT
A 48 07 T

RNA T3¢ (RNA interference , RNAi) J2 4= ¥
RPN W4E RNA ( double-stranded RNA | dsRNA) 4
IF]E mRNA A 4 R R g, AT 3 SRS e [
1Y 2% 38 U0 EK, 77 AR AH N A T g R A 2k ) R
%100 HMNIREA U BLEE RNA F A TS , Bt
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RNase [ll 7<% # B2 it ( dicer, DCR) 11 i/ i B
F4 RNA 4+ F (siRNA) '/ siRNA 5 K864 F
2455 T8 TG TE PE i RNA S ITTERRE &Y
(RISC) , RISC 5#l mRNA 254 -4 H %A, 58
% siRNA /511 RNAL 12 siRNA ek 3k
A LARG s 7 A i R R IR RNA(shRNA) | 7E 1K Py ik
—BHIITEIE B siRNA 45 THRVENT, e fa e
TR ML A I B ] f B PR TR L DR, AR T
M C 2wk T ARAMEIRIREERN CP 3
IR T a9 B 1 (EGEP) fig 4 55
R i) BLA% 2% 3 ok pEGFP-CP!™ | 7 gt L i |-,
ARSI 0 38 2ok ) R 1) RV A B fA ( Epinephelus
coioides) 2N LT EE CP KK ) shRNA -3 2%
4, % pEGFP-CP ik A T LB T4 , LA 2 A 2
i) shRNA itk — iz ] RNA T4 R 17 %
IG5 PRI B IR PO AF 57 B4 Bt

O RS WIRES

1.1 shRNA F#HF5IR& i & RAHEE

Hi4 BLOCK-iT™ U6 RNAi Entry Vector ix;
A & (Invitrogen 23] ) 4RAE UL 4T sShRNA T
Pty (& 1) . FIH] Invitrogen 23w Y 7E 4L
Boft v it IF & T B o B Ry B R AR G Y
shRNA oligo FIH 5 %Mk NNV 002-F/NNV 002-
R .124-F/124-R Fl 896-F/896-R, 2 2% H #h oligo
B 1A 4 BRI 28 H A 0 P DA% 4% pENTR ™/
U6 ZARIRE MR . H5 2 5 H 4D oligo 1B TP HL
XU 1B K43 A 2 45 B kb oligo ] ddH, O ¥
f# A 100 wmol/L, &0 5 L IR &, FH A 2 pL
A% 10 x oligo annealing buffer 71 8 wL Ay ddH,O,
7E95 Tk 4 min, 58 )5 58 % 6 A R 1 20
min, J BB oligo, H5iR K A WUEE oligo i BE K
5 nmol/L, [f] T, ligase 7i & A pENTR™ /U6 #;
T IR FE AL 2 RS2 25 A1 M DHS o, i 128 B M S
FFRTE FIFIEIR A Rl TIP3k . AR 3 A
shRNA + #ft 2% & 4> 5l iy 4 & pshRNA-124
pshRNA-896 .pshRNA-NNV
1.2 shRNA F#tfELS pEGFP-CP 4t

MR Af ((fathead minnow , FHM) JIIL 1A 41 Jig
H AR S5 B (A A T /K SR 0 AR 28 5 Jo e 4 o o
MRS ) R AF, 53R T 28 € BAKRE
R 471 FHM LA 4 A 80 |, 1% BREEAL 5 x
10° NIRRT 6 FLAR . FRAIMIE KRS F

TE A ZELE 90% Ao AT AT R Y S0 . Ry kAR
A RE 2R O0F 20 B 0, B e R Y Bk 1 25
Omega 23w Jo N B & BORL 4 U0 & 92 L, %%
YR A Invitrogen 2y &) JG MMl 15 35 37 3 Opti-MEM
I Vel — v, SR 5 #HAA 1.5 mL Opti-MEM
[ . BT 3t i ki pshRNA-124, pshRNA-896 .
pshRNA-NNV D J B ¥4 % B8 [50kz sh-neg 4% 4 pg
53 250 wL Opti-MEM [ #i ¢, 42185, T
LSOk A1 pEGFP-CP iR IR 3: 1 VRS FH 250
wL Opti-MEM [ #;i % 10 L Lipofectamine 2000
R A4 (Invitrogen 23 ) B RIRA], HiREH 5
min, 5 1R A C % B % i kL A1 Lipofectamine
2000 F B, F MR CE 20 min LR BUTORL IR ot {4
REY, ¥ 4545 500 WL FORLIR BTATR & P ig 18
A BN T R RIS . fE 28 CRYBERAE
iR 4 ~6 h J5, ¥ B 2R (A ThE
) CETE 28 TR A bk Sesi gt i, el
B3 L, HE 3 W, 5 2 RWETOLRIEN O,

CACCG
+
AAAA C
l Bk anneal
CACCG
C AAAA
l i clone

El 1 shRNA $fE
Fig.1 Construction of shRNA vector
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1.3 FHBER Q-PCR #&ill

siRNA [ /E I HLERLTE T 5 H A mRNA 1)
R fif , E mRNA YRR K2 siIRNA SRR 1)
EH AR o P, A 5256 3 i Real-time RT-
PCR il CP A ) 3Rk 18 LR P 45 T4 kL
T PR, A5 Invitrogen 2\ ] [ Trizol £
SuperScript Il RT #5411 5 7517 240 fifg & RNA
B2 BRI RNA 336 5% 5% 3k 13 ¢cDNA, Real-time
RT-PCR I3 Jii 4 Fk B 50 pL, 45 1.5 ul
¢DNA,0.4 pL dNTPs(25 mmol/L) ,5[#/4 1 pL
(10 pmol/L) ,3 pL MgCl, (25 mmol/L) .5 pL 10 x
Buffer,0.3 pL Tag (5 w/ul) il 36.8 L #4L
Ko RS54 94 C 2 min, 4K )5 94 C 10 s,
60 C 20 5,72 C 30 s, 3L 40 MFH,72 TIHEM 10
min, )5 60 CHIG, BFE 0.5 C, fREFRE
30 5,70 MEFRETFZE 95 T, T LAHIMER 2
Tag DNA %4 i fil NTP Jy TaKaRa 23 7 7 f
HoA 25 5 AR X o [ oA 2. O E AR
RIS . ABI 3 w1y 7500, Hoo H () £ H-F: 5'-
TCACCTGGTCGGCTGATACTC-3', H gy H:[H-R
5'-GGAACGCTCAGTCGAACACTC-3', § % B-
actin-F;  5'-GAAGAGCTACGAGCTGCCTGAC-
3", N2 B-actin-R: 5'-GATTCCGCAAGACTCC-
ATACC-3',

CP JERITE A4S 41 1 AH X 28 35 1t LA I 4 X6 R 21
SHFEAE SR 2 788 A B s s Bk PCR B
AACy = (FRIFE S B SR G Cr — il RE A

(a) pshRNA-124 (b) pshRNA-896

HIPI LA Cr) - CHBERERh 0 H IERA ) C, -
XHIEREAR 71 2 LR ) Cy) | R 1y 26 3% L =
2T R P A TRy 1 -2
RFIGEHFARPE SPSS 12,0 JEFT 7 2507 A
R 2 ] 0 22 S W R L 4P 7 22 4 7
(One-Way ANONA) 1 LSD 3474 T A%

2 4k

2.1 FHEHHEE

K pENTR™/U6 24k b iyid 51 9 k17
MR, 38 AP 5B 91— 20, AEER T IR Y
A B SR A G, UL B HE 7] NNV-CP JE [
M) pshRNA-124 . pshRNA-896 . pshRNA-NNV #4 #
IRz
2.2 FHRHS pEGFP-CP AR5 M 22

Yy 24 h J5, FEOGEE B B (Nikon
TE300) W&, THORAE RO 100 1, 42 DS AR AL
BRI BO0, FOGHENE B T AT L3 B X
HEJ5okE sh-neg 5 pEGFP-CP AL YL A 744 24 h
Jo L 20 ML A W) R Sk, R R,
pshRNA-124 . pshRNA-896, pshRNA-NNV 5
PEGFP-CP It5E JL 20 241 fif] vp £ (0,5 6 20 i 4]
WD, B0 P L B I, 5 B B s s, T
PG BT 8R4 11 & pshRNA-896 , pshRNA-NNV |
pShRNA-124 {5 EH i 2R 73531 1y 68% \51% |
47% o MILECQLRCRK T , pshRNA-896 1 T3k
RO T HAR A (K 2) .

(c) pshRNA-NNV (d) pshRNA-neg

2 AREFHE#IF pEGFP-CP #53 FHM 44 ( x100)
Fig.2 Interference effects of co-transfection of different RNAi vectors and
PEGFP-CP into FHM cells

2.3 Q-PCR #ilZER

T4 Bk pEGFP-CP UL 48 h 5, #bf
BRI AER T CP 3 R AR X 55 1k 12 I 1
TR, 5B T4t Bk % pEGFP-CP %: [ mRNA 1)
FARBIA IR, E A 5 B R 2 05 TR A 52

s PCRF A fift 1 e 2 B A B — 0, T W e 5
Ped 1. L pshRNA-neg 5 pEGFP-CP 345 ye 4
i) mRNA ik 80 100% , H AR FEH 19 5T 8K
HJg (1 -2757) x100% , T4 i ki pshRNA-
124 .pshRNA-896 . pshRNA-NNV {7 2R %% 5 43 51| 24
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H60% 96% F 55% , 5 XF B4 AH [ 2% 5 &
(P<0.05), H 11 pshRNA-896 %t pEGFP-CP
FEIR M A0 Z B B &, T pshRNA-124 5
pshRNA-NNV Z i £ 3 A 2 (P >0.05) (A
3) o

b

i)

BItEXI I 896 124 NNV
control

AR R
relative expression
oo ——
O R NSO

3 F#tEwkifn pEGFP-CP HERFEREAREME
RIERE CP EERENRIEE
FRARFERERBE(P<0.05),

Fig.3 Relative mRNA expression of CP after
co-transfection of different RNAi vector and
pEGFP-CP into FHM cells

The different letters mean significantly different( P <0.05).

3 e

B F R0 AL, £ 255 7 P 1 B A 1 B
AT LR F A 2 W RS 1, T RNA T 3B S
HAETHFZE R ET, & 2 bl TR B 5
(LR SR BEh /N ) RIS ThRE
BFFS LA BB 1T MR RO . RNAI /3t
DRIVAYT 19— T B, ) 28 15 E 26 T 05 75 M 1 e
P IS T — R B, W R 2R
Y BEEHYEE SARS R A H H T
] PR3 SR LT JR A7 E £ 4 22 30 BB 75 (NINV) )
RNAI #F7E 473

A 3 R DR B T B S A 5 7 Y 6
SEPRIE 2 — , B £ B R PR % 2 o 1R e
PRGN, TR KT CP 7E 1YL rE
2 e AR R R R, R 0 B Y
T R R REB R sl R
RPETIAR , 7005 7542 e fif 5 40 M o i o b E
V£, Nishizawa 2 MR 45 25 B B % 1K 72 19
T FEACTE AR S A R IR R 51 (427 nt) 194y
BT B BUA 9 2 VNNV 43 4 Flie R0 34
K BUIE 4 FhEEPIRY (9 NNV HA AR [F 14 R
PE A, FE ) NNV 4K 52 6 14 769 15 800 3
W 3 TR P L A AL A A A i
VERD. AL, 8 10 RNAD 35 A w2 5858 3 CP

FERITUERIE B 7 6 028 p 22 IR0 4 1k 7T g
AT A Invitrogen 73 v (1 75 26 B AF B3 0
shRNA oligo # ) 51|, % 4 “ Tuschl #: 0|~ " 1
“AOHR IR | R B B ) 2 B HOR
mRNA S84 — g 4540, 22 A W & e 45 # DNA
oligos 4t H 4 shRNA Fik ki, BLAT, AP
HEWE T Ea5O0HE H (EGFP) KA 5 CP
PRI ) il £ A% 3 3k o R 2k {& pEGFP-CP, A% 555
A 3 ) 7 BE A 2R IR B A CP R Y
shRNA T2 44, I Ag 14 5% Y 24 pEGFP-CP
FUASA] 1) shRNA TR 4% e 5 A FHM 41
MBS T PLERAR ) TPRRCR . 5 6 0 1 5 WL 22
Q-PCR F5 i ¥71iEH] 3 4~ shRNA T4 ZAHRA T
AR, R TIgaiotEamkik, Lp
pshRNA-896 T-HLas L f A, 7 W ) 43 B £ o 28
WAL EE CP L[ ) shRNA P8 244 2 il 2,
pshRNA-896 [ # ¥ 1| ] LAAE by J5 22 55 % RNAI
AT S, itk —20 5 F RNA TR R 17 CP
R IIRERF T 24 T Hemll, AHF5T % EGFP
Ry 4 5 3 TR 9 L 2 Y 1F FHML 24 Jif (o JH: 3%
ik, 2K EGFP W] LAFESE i s T HLHEE AR,
S BG 45 R BT 5

FEFY AT 3 4> shRNA w5251 1 Sl i WL 58 AN
Q-PCR #5484 Bl pshRNA-896 -t MR I 4
{H pshRNA-NNV 5 pshRNA-124 % 5 R —%§ %%
6 BE WL %¢ pshRNA-NNV 4 &R #5187
pshRNA-124., 1fii Q-PCR A5 il W AH 2o 477 25 #E )
PN BB P o it RO, A ek AR 55
Wit (A mRNA 7KF 38 2 ] LUk il 21 CP &
PR3k . mRNA JK P FIEE H K P 19 722 1658
RYax—F A e B R B 10% ~
20% ,YjRe kT RE R BLH B W 220 . B EAAE R
TR I =) 52 Z R0 TR R 2, EL e 5 )5 A
P, BHIE R 45 K BRI VR s 0 £ R e 3 H K R
IR 9% T 405 1 D) 8 5230 R0 B 58, T el 72
DIRE/K -3 UE T SE R g T4 5 22500, iR 8l 1

245 B siRNA B #VE R, A0t A
S HAR B sIRNA 7E4I B IR i IR )
B, DR TSR AT — e B iy, B ST
SRS & B SIRNA fERG YR 72 h TRt
A e B AR & AR BEY 4 AR ( Penaeus
monodon ) & P I %) dsSRNA B0 A R, 7= 2 1)
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RNAi U HL A B R50HE AN 5 52 3K 109 1 T 3R
B N T RIS O AR E KU TR AR, AN iR
Wi T RNA T84, fEIR N RNA
PLak iR A PR R g, —FpZ B A, 2 > U6/HIL
TR T4 AL T 2 AR AR b5 5 0E SCRE Rl
o —R— 5. 2 AHEIR JOE NEE , ThRE S
RAMG U sIRNA —H, ) — PR 2800 8, d%
PN 1) 55 52 7 91, v () B — 2538 (loop) J7 47
O3B U 454,y pol TR 3745 . Al F@
JPH—fE 3 ~9 MZAT R, iX 26 shRNAs £ 14 N 9
Dicer Jill T.. SZEGUEHH , PRl (AR AT LLAE 74 P 31
il BE R 323k, (A2 shRNA ik £ A H XSUR 2l 74K
PRI R B it ELA ORI AR e, AR
S B 2L IR 1) F IR A Invitrogen 23 B (1)
pENTR™ /U6 #1k A 7L sh ¥ i) Ue Ji i F,
SRV 4 MR, REAE K AL Sl 4 i o & SR
£ %} CP ()% % J2 Ik RNA (shRNA) , shRNA 7 4f
Mipy %% RNase 10 4 VI [ I\ 25 26 4k 57 1), 7™ A=
siRNA &4 RNA THA1ER . 5 B PEXT I 5 RL
sh-neg 5 pEGFP-NNV Jt5% 25 A Fb 45, 34 e
shRNA 5 pEGFP-NNV £ fit) 4 Jifd ¢ 5 B W sk 55 ,
CP () mRNA 7K - 35 B &g B AR, I B AR 52 56 4
BT Bk vl DL B 2 i CP LR i 3Rk, Al
FHZAMARZ T LLEAT RNAG # ] B 7 ik . (HAS
[FFh 0 ) 3h 73K 3l shRNA Jf:5] & RNAIL 154
IR 3, Zenk 252 3 B T R U6 J3 30
FHAIZRIT il ( Fugu sp. ) U6 3 311 siRNAs ik
AR TEAR T A0 2R R DU RNAG (176 1, 25

FWHK A F 1 U6 J5 3 ¥ H A R E 3 ah i
PE S A TR TR RS g, Hit,
LR IR 82t 625 B 519 U6 Ja 871X
B FL sh ¥ 1) U6 5 3l 1 DL AR BCH 4 1 T 4
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Construction and evaluation of short hairpin RNA interference vector
targeting CP gene of Epinephelus coioides nervous necrosis virus

HUANG Gui-ju'**, CHEN Jian-guang', YU Da-hui'“, ZENG Ling-bing®*, LONG Hua>"’
(1. The Key Laboratory of Mariculture , Ecology and Quality Control ,Ministry of Agriculture ,South China Sea Fisheries
Research Institute ,Chinese Academy of Fishery Sciences ,Guangzhou 510300, China;

2. The Key Laboratory of Freshwater Fish Germplasm and Biotechnology ,Ministry of Agriculture ,Yangtze River Fisheries
Research Institute , Chinese Academy of Fishery Sciences, Jingzhou 434000, China;

3. The Key Laboratory of Freshwater Ecology and Healthy Aquaculture ,Yangtze River Fisheries
Research Institute , Chinese Academy of Fishery Sciences , Jingzhou 434000, China)

Abstract; The short hairpin RNA interference sequences targeting CP gene of red-spotted grouper nervous
necrosis virus were designed by using online designing software of Invitrogen Co. , Ltd. The structure
consisted of 19 nt sense strand, —4 nt loop and —19 nt antisense strand. These sequences are synthesized,
annealed ,and cloned into pENTR™ /U6 to construct the shRNA interference vectors named pshRNA-124,
pshRNA-896 and pshRNA-NNV |, respectively. Then the expression vector of pEGFP-CP and each of the
three shRNA interference vectors are co-transfected into FHM cells by using Lipofectamine 2000. Then the
expression and inhibition of EGFP are observed by using fluorescent microscope. The mRNA expression
level of CP gene is anaylised by using real time RT-PCR. The result shows that pshRNA-124 , pshRNA-896
and pshRNA-NNV all suppress the EGFP expression with inhibitory efficiency of 47% ,68% and 51% ,
respectively. The pEGFP-CP gene silencing efficiencies of pshRNA-124, pshRNA-896 and pshRNA-NNV at
mRNA level are 60% ,96% and 55% , respectively, significantly higher than that of control (P <0.05). It
demonstrates that all of the three shRNAi vectors have interference effects and can interfere with the
expression of EGFP,of which pshRNA-896 is the best one. The result above suggests that shRNAi vectors
targeting CP gene of red-spotted grouper nervous necrosis virus has been successfully constructed , which will
be a basis for further study of the function of CP gene with RNAi technique.

Key words: Epinephelus coioides; nervous necrosis virus; capsid protein gene; short hairpin RNA
interference vector
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