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ABSTRACT: RNA iterference refers to the inhibition of gene expression by dsRNA. The RNA interference technique has already used
to the dssimilarity kinds of creature researches successfully in very short years. DsRNA can not only participate in gene regulation, but also inhibi
gene expression of pathogenic microbes. RNAi is believed to function as a defense against viruses. Recently, inhibition of virus replication by
means of induced RNAi has been repoited for many human and animal pathogens. It makes possible the development of RNAi— based antiviral

therapeutics. In this article, we review the cument researches on RNAi— mediated inhibition of vius replicaton.

Key words: RNAi; dsRNA; inhibition of virus replication; antiviral therapetics

RNA ( RNA interference, RNA1i) RNAi
: RNA LK dsRNA RNAi
('siRNA) , siRNA, RISC
mRNA, RNAi , RNA  mRNA, ,
, ) , RNA RNAi
[1- 10] dsRNA ( threshold model)
mRNA, RNA RNA  mRNA RNA ( RNA - di-
’ rected RNA polymerase, RdRP) dsRNA,
. R o RNAi
0 N SIR.—
[1-12], . A (1
RNAi
; siRNA 2 RNAi
RNAi s RNAi
RNAi 1
(human immunodeficiency virus type I, HIV - 1) s RNAi
1 RNA RNA ., HIV-1 ( hepatiis C
vis, HCV) (poliomyelits vims, PMV)
,21~ 23 RNA( shoft interfer ) .
) . (5] (influenza A) 16 ( human papille-
encing RNA, siRNA)
mavirus type 16, HPV - 16) (‘hepatitis B virus,
RNase Il dicer RNA
HB DNA sIRNA
siRNAs,  siRNAs RNA V) DN SN
RNA RNA, iR-
(RNA- induced silencing complex, RISC), m ™
mRNA NA  shRNA
2.1 RNAi DNA
o). RNAi DNA

,Tel: 021- 64782958 ’
E- mail: 1cui@ sjtd. edu. cn
( :2006- 03- 28 :2006- 04— 23) RNAi 90%



Progress in Modern Biomedicine 2006 Vol.6 No.5 = 45 -
2002 2.2.2 siRNA RNA
(Hydwdynamic transfection) ~ siRNA s : RSV( ) Influenza( ) PIV (
NSSB (812003 )
, 2002 Huwy [ siRNA
,siRNA (HBV) (RSV) 2003 Gel®!
. 1l 20 siRNA, NP PA
2005 HCMV/( ) UL49 SiRNA
, U6 siRNA Pegfp
- UL49 , Hela , 3 RNA:
, siRNA UL49 HelLa 7 RNA R
NA RNA
2005 12 RNA SRNA
HBV HBV siRNA GRNA ’
HBV HepG22.2.15 , HIV- 1 HCV HBY
HBsAg HBeAg , PCR JRNA
HBV  DNA , 12
, siRNA GRNA  RNAi )
HBsAg s
iRNA
S . RNAi
, RNAi ( poliovirus) 1?1 HIV-
[21] po
2005 MDV ( ) 12
22 SIRNA CEF
P . ’ - ( ) siRNA 100
, RT- PCR
. siRNA MDV | | 2
CEF ,  siRNA 28 Hiv- 1
, HIV- 1
2.2 RNAi RNA
RNAL A RNA , Nef shRNA T HIV- 1
' i 2B . Nef
, RNA SARS , .
2.2.1 siRNA RNA
RNA DNA
: DEN- 2( I ) SFV( ) HCV( N
) HGV( ) SARS West Nile Vius RNAI
[0 , RNAi ,
( ) CVB3( 3 ) CSFV( )
IBV/( ) siRNA  mRNA s
HCY siRNA
HCV , RNAi ’
Huh- 7 HCV ’
HCV RNA
RNAi
HCV NSST3  NS3 !
SiRNA, RNA 90912 SIRNA RNAi ’
siRNA s
, SiRNA ; RNA
,RNAi
2005 (231 SARS- CoV ’ siRNA
— I(NSP1) siRNAs  NSPI RNAi ,
) RT- PCR  FACS ,
MIT siRNA s s ’ ’
siRNAs JRT— PCR  Westem — ; RNAi
bolt S N mRNA 4
s ,siRNAs s
Vero E6 SARS- CoV RNAi

,  RNAi



46 - Progress in Modern Biomedicine 2006 Vol 6 No. 5
s s 21- and 22— mcleotide RNAs[ J]. Genes: Dev, 2001, 15: 188— 200
, RNAi [14] LiH, Li WX, Ding SW. Induction and suppression of RNA silencing
2004 10 by an animal virus[ J]. Science, 2002, 296:1319- 1321
Acuity Cand5 2004 [15] Baulcombe D. Viral suppression of sysemic silencing[ J]. Trends M+
11  Sirna Sirna— 027 I erobiol, 2002, 10:306- 308
[16] Caplen N J, Zheng Z, Falgout B, et al. Inhibition of viral gene expres-
’ ) sion and replication in mosquito cells by dsRNA- triggered RNA inter-
’ » RNAi ference] J]. Mol Ther, 2002 6: 243— 251
[17] Smith NA, Singh SP, Wang biB, e al. Total silencing by intron—
spliced hairpin RNAs[J]. Nature, 2000,407: 319- 320
[1] McRobert L, McConkey GA. RNA intedference (RNAQ) irhibits growth ~ [18]  MeCalrey AP, Meuse L, Pham TT, et al. RNA intederence in adult
of Plasmodium falciparum( J]. Mol. Biochen. Parasitol, 2002, 119: 273 mice[ J] . Nature, 2002,418(6893) : 38~ 39
_ 778 [19] McCafrey AP, Nakai H, Pandey K, et al. Inhbition of hepatitis B
[2] Al- Anouti F, Quach T, Ananvoranich S. Double— sranded RNA can virus in mice by RNA interference] J]. Nat Biotechnol, 2003, 21(6) :
mediate the suppression of uracil phosphoribosyltransferase expression in 63~ 644
Toxoplasma goudii[ J]. Biochen. Biophys. Res. Commun, 2003, 302: [20] RNA
316— 323 [J]. ,2005,38(2): 141- 147
[3] UlluE, Tschudi C, Chakraboity T. RNA mterference in protoman para [21] - RNA [D].
sies[J]. Cell Microbiol, 2004, 6(6): 50— 519 - 2005: 67~ 78
[4] Robnson KA, Beverley SM. Improvements in tranection efficiency and [22]  Wikon JA, Jayasena S, Khvorva A, et al. RNA intederence blocks
tests of RNA interference (RNAi) approaches in the protoman parasite gene expression and RNA synthess from hepatitis C replications propa-
Leis mania] J]. Mol Biochen Parasiol, 2003, 128:217- 228 gated in human liver cells[J] . Proc Natl Acad Sci USA, 2003, 100(5) :
[5] Stauber M, Taubert H, Schmidi— Ott U. Function of biocide and hunch- 2783~ 2788
back homolog in the basal cycbmrhaphan fly Megaselia ( Phoridae) [J]. [23] ’ ’ ’ RNAi SARS- CoV
Proc. Natl. Acad. Sci. USA. 2000, 97: 10844~ 10849 g »2005,21( 35 : 338~ 362
[6] Hammond SM, Bersein E, Beach D, et al. An RNA— directed mucle- [24] Hu WY, Myers CP, Kilzer JM, Pfaff SL, Bushman FD. Inhibition of
ase medittes post— transcriptionel gene silencing i1 Drosophik cells[ J] . retroviral pathogenesis by RNA interference[ J]. Cumr Biol, 2002, 12
Nature, 2000, 404: 203 296 (15): 1301- 11
[7] Kemerdell JR, Cathew RW. Use of dSRNA- mediated gendic interfer [5] GeQ. McManusM T, Nguyen T, et al. RNA interference of inflienza
ence to demorstrate that frizded and frizled 2 act in the w ingless pathway vius p roducton by diredly targetingmRNA for degradation and indi-
[J]. Cell, 1998 95:1017— 1026 rectly inhbiting all viral RNA tramscrip tion[ J]. Proc NatlAcad Sci
[8] Misquitta L, Paterson BM. Targeted distuption of gene function in USA, 2003, 100(5):2718~ 2723
Drosophila by RNA interference (RNA= 1) : a wle for nautilus in enr [26] Gitlin L, Stone JK, Andino R. Poliovirus escape from RNA interfer-
bryonic somatic muscle formation| J]. Proc. Natl. Acad. Sci. USA, ence: short interfering RNA — targel recognion and implications for
199. 9%: 1451 1456 therapeutic approaches[J]. J Virol, 2005, 79(2): 1027- 35
[ 9 Brooks DR, Isaac RE. Functional genomics of parasitic woms: the dawn [27]  GeQ, McMaus MT, Nguyen T, et al. RNA iterference of inflienza
of a new era[J]. Parasiol. Int, 2002, 51: 319- 325 vitus production by directly targeting mRNA for degradation and nd+
[10] Caplen NJ, ParishS, Imam F, et al. Specific inhbition of gene ex rectly inhbiting all viral RNA transcription[ J]. Proc Natl Acad Sci
pression by small double- stranded RNA i invertebrate and vertebrate USA, 2003, 100: 2718~ 2723
systems[ J]. Proc. Natl. Acad Sei. USA, 2001, 98: 9742— 9747 [28] - -RNA L1 » 2005, 4:
[11] Brown S, Mahaffey JP, Lorenzen MD, etal. With RNAi to investigate 314- 317
orthologous homeotic gene function during the development of distantl3 [29] Gitlin L. Karelskv S, Andino R. Shoit interfering RNA confers intra-
related insects| J| . Evol. Dev, 199, 1: 11— 15 celluar antiviral immunity in human cells[ J]. Nature, 2002, 418: 430
[12]  Cottrell TR, Doering TL. Silence of the strands: RNA iterference in - 434
eukaryotic pathogens| J]. Trends Microbiol, 2003, 11: 37— 43 [30] Gilin L, Karelsky S, AndinoR. Short interfering RNA coders intracek
[13] Elbashir SM, Lendeckel W, Tuschl T. RNA interference is mediated by hlar antiviral immunity in human cells[ J]. Nature, 2002, 418: 430~

434



