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YHV dsRNA , GCRV991
Xu, et al.["! (WSSV) VP7 (AF403411), 3 19 RNAi
R WSSV VP28 VP15 s RNAI
siRNA, siRNA (5'-GCCGTACTGTAGACTATCA-3")(
, DNA ) GCRV shRNA
dsRNA  siRNA , 1 siGCRV(+) siGCRV(-),
, dsRNA DNA RNAI ,
siRNA s 9 , 5! 5 T
(4] , DNA
, RNAi WSSV Sal | Bgl Il siGCRV(+)
, WSSV , siGCRV(-) , 3
siRNA  dsRNA R , 3  GCRV shRNA
(s pZH1siGCRV-CMVeGFP  pZU6siGCRV-
siRNA CMVeGFP  pCHI1siGCRV-CMVeGFP( 1)
, EREER fify
, siRNA
(Grass carp reovirus, GCRV) pZH1siGCRV-CMVeGFP pZU6siGCRV-
, CMVeGFP pCH1siGCRV-CMVeGFP
fify 1—2 nl/ , DNA 100 ng/uL
, VP7 Holf’s , 25C
, VP7-siRNA WEMMAEEE 2 RNA BIIZEN fity
R 1 4 8 24 36 48h
3 100
. , Trizol Reagent RNA
1.1 RNA 260nm/280nm s RNA
SR & ] (Gobiocypris rarus), RNA 1 pg/uL,
, 28°C F1 FASINEFD
RFFIS| 4 , Taqg DNA Tab. 1 Primers and sequences used in the study
Name Sequence (5' to 3')
, T4 DNA , DNA Marker Fermentas
ZHIP+H CAGAAGCTTGTGACAAATGTCTTCCTA
DNA ’ ZHIP-S CAGGTCGACCCGGGTTATGACGTAGTC
Axygen RNA TRIzol Reagent ZUGP+H CAGAAGCTTTCTTTAGCCTCCGAGAG
Superscript 111 Invitrogen ZU6P-S CAGGTCGACGAACTAGGAGCCTGGAG
Invitrogen CHI+H CAGAAGCTTTAGCAAGTTACAACCAACC
(1 CHI-S CAGGTCGACTAACTAAACCGTTGCGAGA
12 siGCRV(+)  TCGACGCCGTACTGTAGACTATCATTGAAG
SIRNA 3 ik 2 (kB0 Ky 22 H1 | AAGTGATAGTCTACAGTACGGCTTTTTA
SIGCRV(-) ~ GATCTAAAAAGCCGTACTGTAGACTATCACT
(F1911602, 1—826) ue TCTTCAATGATAGTCTACAGTACGGCG
(FI911603, 1—414) HI Stem-loop  GTCGTATCCAGTGCAGGGTCCGAGGTATTCGC
(FJ911601, 417—738) RT primer  ACTGGATACGACTGATAG
PCR HindlIl Sal I , Forward primer TCGCGCCGTACTGTAGA

pCMVeGFP( )

Reverse primer GTGCAGGGTCCGAGGT
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CMV-eGFP.

R

Sal 1 Bel

ZH1/ZU6/CHI promoter ( Small Hairpin

GCCGTACTGTAGACTATCATTGAAGAAGTGATAGTCTACAGTACGGCTTTTT

1 shGCRV

Fig. 1 The construction of shGCRV expression vector

-80C
HHME R AR GCRV siRNA BIFRiAi
| Chen, et al.l'% microRNA PCR
(Stem-loop RT primer), 5 , 3
6 GCRYV siRNA 3’ ,
GCRYV siRNA , cDNA

PCR , cDNA ,

PCR PCR

, (Universal re-

verse primer), PCR (Forward primer)

GCRV siRNA , 17 nt, 3
13 GCRV siRNA 5’ 13 (
1 2)
Stem-loop RT primer
GCRVsiRNA
Stem-loop RT

J

PCR l

Forward primer

T

_

Reverse primer

2 stem-loop RT-PCR
Fig. 2 The principle of stem-loop RT-PCR

GCRYV siRNA cDNA
0.5 pL 10 mmol/L dNTPs

stem-loop RT primer

1 uL RNA
1 pL 1 pmol/L

11.15 pL nuclease-free water

,65C Smin
4 pL 5xFirst-Strand buffer, 2 pL 0.1
umol/L DTT, 0.1 uL. RNaseOUT (40 U/uL), 0.25 uL

2min ,

Superscript III RT (200 U/uL) 20 pL
RNA
16°C 30min, 42°C 30min,
85°C 5min 1 uL
PCR PCR 2 uL 10 xreaction

buffer , 1.8 pL 25 mmol/L MgCl,, 0.4 pL 10mmol/L
dNTPs, 0.4 uL 10 pmol/L , 1 ulL
1 U/uL Taq DNA Polymerase, 20 uL PCR
94°C 2min, 35 94°C 30s
55°C 30s 72°C 30s, 72°C Smin PCR

2%

2.1 GCRYV siRNA
24h fiy ,
RNA, , stem-loop
RT-PCR, ( 3)
, 24h, fify]
(pZH1siGCRV-CMVeGFP pZU6siGCRV- CMVeGFP
pCH1siGCRV-CMVeGFP) GCRV
siRNA ,
fify
, H1 U6
HI
RNA(small hairpin RNA, shRNA)
2.2 GCRYV siRNA
1 5 8 24 32 48h
fiy (pCH1siGCRV-CMVeGFP)
, RNA,
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RNA 111 , U6
snRNA HI1 RNA  tRNA [17.18]
, RNA 11 ,  CMV (19]
T7 (201 shRNA
, RNA 1
57 bp [21]
H1 U6 H1
3 siGCRV ~ PCR , ity
Fig. 3 PCR detection of siGCRV driven by different promoters .
M. DNA marker DL2000; 1. H1 ;2. U6 GCRV siRNA ’
;3. H1 ;4. ;5. RNA ) I
; 6. ;3 7. PCR RNA 11 RNA
, 11 , shRNA
M. DNA marker DL2000; 1. carp H1 promoter; 2. zebrafish U6 ) [22]
promoter; 3. zebrafish H1 promoter; 4. negative control :embryos siRNA 5
without trangene; 5. negative control: no RNA template; 6. nega-
tive control: no reverse transcriptase; 7. PCR negative control: no
RT product siRNA shRNA
(23]
M | 2 3 4 5 6 7 8 9 10 M ’
, shRNA
57bp
, shRNA
4 HI1 siGCRV ] ’
PCR shRNA , stem-loop RT-PCR
Fig. 4 PCR detection of siGCRV driven by grass carp H1 pro- , ShRNA iy
moter during early development of transgenic rare minnow em- .
bryos , siRNA R
M. 50 bp DNA Ladder; 1. 1h; 2. 5h; 3. 8h; shRNA stem-loop RT-PCR
4. 24h; 5. 32h; 6. 48h; 7.
’ ’ ’ shRNA
; 8. RNA ;9. ; .
10. PCR siRNA 19—21 nt,
M. 50 bp DNA Ladder; 1. 1h after fecundation; 2. 5h after fecun- Northern ,
dation; 3. 8h after fecundation; 4. 24h after fecundation; 5. 32h [24]
after fecundation; 6. 48h after fecundation; 7. negative con- » RNA >
trol :embryos without trangene; 8. negative control: no RNA tem- Chen, et gl tel microRNA PCR
plate; 9. negative control: no reverse transcriptase; 10. PCR nega-
tive control: no RT product R 1 pg RNA
, PCR siRNA R
stem-loop RT-PCR, PCR
« 4 ) ity siRNA
1h GCRYV siRNA , 5 siRNA
8  24h, GCRV siRNA . 32— , PCR ,
48h, GCRV siRNA GCRV SiRNA
fify
3
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EXPRESSION OF SMALL HAIRPIN RNA (SHRNA) IN RARE
MINNOW(GOBIOCYPRIS RARUS)EMBRYOS

YANG Lin'*, WANG Ya-Ping', LIAO Lan-Jie' and ZHU Zuo-Yan'

(1. State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology, Chinese Academy of Sciences,
Wuhan 430072; 2. Graduate University of Chinese Academy of Sciences, Beijing 100049)

Abstract: RNA interference, mediated by small interfering RNA, is a fast developed post-transcriptional gene silencing
method in resent years, which has been extensively used in the fields of gene function research, gene networks regula-
tion and disease therapy, etc. Most siRNA expression vectors dependent on one of the RNA polymerase III promoters,
operating small hairpin RNA expressing in cell or in vivo. These promoters mainly include human and mouse U6 pro-
moters and human H1 promoter. In this study, in order to explore whether fish RNA polymerase III promoters could
efficiently drive shRNA expression in vivo, and consequently make better use of RNAI to research gene function and
virus resistance in fish, three shRNA expression vectors- pZH1siGCRV-CMVeGFP, pZU6siGCRV-CMVeGFP and
pCH1siGCRV-CMVeGFP were constructed by employing zebrafish H1/U6 promoters and grass carp H1 promoter re-
spectively, using outer capsid protein VP7 gene of grass carp reovirus (GCRV) as target gene and eGFP as report gene.
Then the three vectors were injected into rare minnow embryos respectively. Since siRNA was short and difficult to be
detected, stem-loop RT-PCR technique has been introduced to detect shRNA expression in different development stages
of rare minnow embryos. Experiment results have showed that all of the three fish RNA polymerase III promoters could
efficiently drive shRNA expression. At the same time, GCRV siRNA can be detected in all of the sampling embryo
development stages. And stem-loop RT-PCR technique was proved to be a simple and facile tool to detect siRNA. The
construction of efficient and lasting siRNA expressing vector in fish embryo and establishment of easy and fast siRNA
detection method have provided a solid foundation and forceful technique support for producing GCRV resistant trans-

genic fish and studying siRNA interfering mechanisms in virus replication.

Key words: RNA interference (RNAi); Small interfering RNA (siRNA); Small hairpin RNA (shRNA); Stem-loop
RT-PCR; Grass carp reovirus (GCRV)



