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RNA F# (RNA interference, RNAi) & 20 42 90 ER K LB —Fh E
R WA TE RS 5 5| R LB YTER (gene silencing) IAFTHLE], ALK& B
1E 2001 4EFN 2002 FHELE P FHE K Science 2 HE W AMA +KBIEHBZH,
RNAi B kA mB & s | ASRERE R R SR . 5Kk RNAL 55
FRKE RN 19~27 MEHEBRX4E RNA (double-stranded RNA, dsRNA), Ff
H/NFHE RNA (small interfering RNA, siRNA), FfH—&%EH RNA BSH
ULERE 41Kk (RNA-induced silencing complex, RISC) 4%, X522 EHAF3][HE
VBVER R . HRa . BRSO HATRIR . L e B2 B B 2L
WEERAEY PSR, HIERAEXEYFhREERTRAE . RERES
HEIEE. 2006 4=, Andrew Z. Fire il Craig C. Mello i T & 3 RNAI [ 58
TrERAR T DR AR H2E s B 2222 . RNAL R BUTRE T A Rl 223 s 4, H
BIACA 21 4 PR b A f B2 AT SR R T U, A S —Fof i 350 Ak 7 R e
) Bl A SR s O T AN HRBT B KA i OB S 3R A8 T 2

TFR7E RNAL #1 miRNA (microRNA, miRNA) HBF5EF1 5 A KBS &
KRBREEFRT, BFB Bt saash e .. REFEEEEEE (RNAL L]
S5RENE) ML, ZHHNE RNA AR RSB —KR 0L ERRE,
Y523 TR AN 28 il 5 siRNA #ifil HBV, HCV., FMDV #i SARS-CoV %%
FEE M 5B XIIR, RGBT R RNAL 2 FHLH S HAE R e e gy
B SR W BT B AS O B BT S AR S R BT 8, IEX RNAI SERFE LA BB
FEPEARYYRAT ST FP BT T8 . % 2 BT 28 SR A& BEXHE YLk BB 16
MR BEABEEMEFRIFHIEREL. ZBEAREE. REWMSSHAYE. R
RNAi Fl miRNA X870 SUIELE AR B 3 B R & 8, B IE 4
BHMRFALG S HEK ., MG, (RNAI S THLHE SKERH) %2600 R
X HESH R EAE R AR G & R R B EE R .
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Bl =

E M 1998 4 Andrew Z. Fire fll Craig C. Mello &3 RNA T3t (RNA inter-
ference, RNAD) ESILHFUTER (gene silencing) JFRE T A iy Bl 24 35 BT 5% 45 355,
Zla, HEGAR SRR 21 g Fbr EAmR A AT R B FIRTHT . RNAI
B i & B8 K [ Science 2875 1F R 2001 4 F1 2002 4EHE R+ KB H#HRZ B,
AR R F PRGN E RIFFRHERE . LTI AE B2 2L 3h ) 55
HEAYHE R, JPERTEX Y Fph R E R B A%, RS EEY)
fiE. HAT RNAi Al microRNA (miRNA) 33X~ A 57 488K 1F 76 DAREA G 33
POk R R, C2%EH =K/ RNA (small RNA): /MF#E RNA (siRNA),
miRNA Fl Piwi-interacting RNA (piRNA), siRNA =35 55 R 7% M i il
SRR YL B E . DFFE R/ RNA A5 5 35 BRI T BR A ShAH ) B 95 75 S e 7 4
RN REEEEDRE, AMULS TSR TIRA MR, i EA/E D —FEs
P18 9o TS 4 91 080 SR 1o FH T A S HEHT T R AL YR B9 4K 75 T el

T YR B FERR L JRFRIRCA T AR & BRI A% Yuis B SR 2 P py B, (il
NZATS TH e A B P ™ E B, BRI R Y OO0 24 S P T M B 25% ., A
U, SREETIRRBIAKTY, SRR R AR N EENE L. ik, A6
FHREER ., FENE AP BOCRER R, S5 BB AL YR i
H I A A TR PR X A [ BB I I BHBF OGBS 996 T RNAL 4 THLHI B HAE
7 TSR AL 0 SR 19 T A BN B P B 7 R ——siRNA 1] HBV, HCV,
FMDV Al SARS-CoV Jijk 5 & il 5 B IL A BT 55 Rt B Rm& 2%, W F—
S B R SRR B A B AR B BUA & B F B ST i, (B AT LASR A
BY, LURREBE. REMMILRRBEE S . AL 35 T & IS Ye i i B
B EAEEE X,

ALEHTERET A IR BAR BN B FA IS . YR AR S
%, BRAEAETE o LA TIRER 78N, AFHRERE K 8RR LS T
HPt8h . ALERBFREPERB L. T E R RSB 5E BT B K ik -2
BREWNHIA I RENARCGERE (F), M, #—IEm AL E T 5T
RN RO R

BrHERAAL, PrignrEREE BEIEIE.

= &
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1 RNAi 4y F-HLiS 6 4 B

1.1 5§

FLYE 1928 4F, Wingard &R T —FABMIE, WEBEHFIFREE
M RAETHZE., (B, TEHARKEHEHE8s
RAEFRAS , T ELFT A i RO T R A R AR R R
#ihh (ED, FRATWERGRS AT REIiCiZ, MR
P R ICIe—FE . R X RFFEA BT I
HAGIREER, MR, (BRI BA X IAEREA
FIBFgE. B 20 e 90 W), FHEREYHR L
B, APRMFEESFESZRENHEYNIEERERE
KRS, T E, 2 PR i R A 5 D B =
S TFREFAEENA FHREHEY, XML Y
BRR J L (co-suppression) . R4 Y RATE
BRBIW R, i MEINRARES KGR T #
B, WFFRET 43 FAYEH TR S, ARt %
KPR (gene silencing)

1995 4, Guo ZFFHAEF R X RNA AR & T
WEMH/MFL S (Caenorhabditis elegans) par-l FEFHBIERIE., BHE AN, K
X RNA HiARR# g & X RNA 5 mRNA 2 [8] & A 582 54N X A mRNA
HIBT AR, RBIREFETURM B K. 2 Guo FHIFHRE, AU X RNA fBi%
BRIEFTIE, MHARES mRNA & A 5 5 Fe X A0 8% F 7 X BB IE X RNA
W FRERE A F I UTER . 1998 4F, Fire % 76X — 4T 1 3 — 2B BH5E, 7
ST 35 W0 B /2 Al 4] R B 4% RNA (doube-stranded RNA, dsRNA) 7
HEVIRAR P HE T EEAG, MO SKETOEER (GFP) FIIRER
dsRNA # SRR, mahfeREms T GFP 3RE, MAMHLZ T, difkiyg
§ 1 1E S RNA FIBEE R L RNA HA S MMHIRCR, X dsRNA B 51k
BEMFEEVR (B 2), H, Fire %Ak, dsRNA A 2EFTIRKRAE S
HF, MEER X RNA EARH, &KL RNA A& 5iRA i R E TR,
T 7E Bk RNA Hil & B2 B = A 0 BE ) dsRNA S /E RS, Xt
R T Guo M THEFRABHIE X RNA IBSARMEEIIRAR . X— KL
ZI51 R KHRAR KT, BHAEAMOERTIRREE T — /5 A 800

o1 s



%, HEBRE —FARI AT E R L 2 BN ARV R B FEEN R
BREOLE . 2R, dsRNA BBEEE & PR R R E TR, X 5 AT A B
STHEAEEBZR M, H—. dsRNA BHF R3S HiE R (PKR) /
Rnase L/TFN j&42, ff mRNA KA AR 0 REAR, o038 5 AP b 31 ) 28 (A B
BIETS; HT, —BIAk dsRNA ZERER R HaRER, AREFREETF
57§ 7P Watson-Crick 82& B AMIC X, ik, Fire )& B AR E TiX
H—MRE, BIFE—ES dsRNA BIESHEIE. 76K R MR - TR
HEEFRAF ST 5 Z TR . TR R R TR, X—4TF
Pl ¥4  RNA T3 (RNA interference, RNAi),

i ERNA(ds-unc224) ds-gfpG RNA ds-lacZL RNA

adult

Bl 2 M dsRNA T GFP S E U

H TR T RNAI IR 184 T dsRNA, B2 1H A F I 168
WH TR KR . [ A FR G0 e, FEH BT/ MTS e rh ik
SR THFZLZE dsRNA 2115 S RNAL B9 A0 26 22 1, F B 22 15 58 08
(D. melanogaster) J¥Jifi F1 4H M SR E ) BF 7% 3 [N U0 SR B 42 B A T — R 31 H ke
BEEO, BIRBLT —ANAT A dsRNA $EAT 00 TIE BK B 21~ 23 AN R Y
/N3t RNA (small interfering RNA, siRNA) F4) B 1l PN YT 4% BR g Dicer
B, IR AT RNA HSHITERE &K (RNA-induced silencing com-
plex, RISOU™, #ZH & AWRAEH: Dicer BN TIE MM siRNA 2544, 5]
45 siRNA [l mRNA FHAH4 ISR BT E/IMTL H RNAL 55
SRR AT T St B A A A DR U R AR 6 B R AT LU, &
BAEAEEA R i 6] LA T B Ry 4 i 2 R UTBR B &, i, % 35 5 i %
(post-transcriptional gene silencing, PTGS), L4, &%l (quelling) %, &
5 IHT/IMTLH RNAIZESLR 2RI E TR FHLH . T H T AMEF i
TETHURZEABAEY MBI . BEE A ETIAEAR R YR R IE M, BISEA R %

A, EARYFH, dSRNA ALY AT BB & 250 DRI R [R] (0 358 P 0086 % )37
o2




045 mRNA PR, Bl Bt RekEmED (83,

B3 dsRNA f5F it

RNAI 73 FHLUHI R BUES) T 5 28 KA A KR T IRESHEXTE, [
mf, BHIERMITRESIER (gene knockout) H R [7] #1524 F B ok TR oh g
W5E, AR AT AR R AL P50 e 2 VR AL S (8T 367 SR » Ik
FTRAMBIIE . ABEEMR T LI RNAL S FHLE B IAE i 5 B B 8 55w
P BAS ) B EET SRR

1.2 RNAi 9F#HL4l
1.2.1 dsRNA & =%

RNAi HLH G857 dsRNA BRI T LR . 40 A P PR 3 R A XL 1)
ik BA S A G5 R 40 A TR P R R A TR B 2 IR RNA (shRNAD 5
HHENFIAN mRNA RHE R, HBFHRDY; RNA 7 5L B 4 80 58 %
EHE PR P RNA 285 SCH 5 808 1 BB 8 K 505 3 8RR e Rk i
dsRNA & shRNA; Al EFFfEHARRE (B 4.

HEHEDNA  HHEFEDNA

oo

HERNA  RHRNA  JHRRNA LEFARNA

~—————~  dRNA

P4 dsRNA fy JLRR R g5



1.2.1.1 #HEHE

XEABEEREANE, FEEE. HYMITEMESI YA, RNA 4K
i) RNA B4 (RNA-dependent RNA polymerase, RARP) ] A4S %45 3 A
F kM mRNA BT RAMEM, MM dsRNA X —HBHE R, FilfEmRY
M, PNUETER RARP 5% 3 R Y B L 48 A BT L R/ & ||, T
AR, % AR R Y5 AR H TR S R P AR LT, "TRER
TR A SR T H RNA R . SCRIEY, RIRP REBAEBA 519
TEHL T, LA mRNA AR A BOSUEE ) dsRNAPSST 530 B 7 3 36 PR 4 B85 mRINA
PN RE AR e R R R VTR B R MBS 1. AR EHEN T, RIRP
AR HE ] mRNA Sy 58 SR YIT, ¥R AR dsRNA, JHiisk & 3%
YRR . 7EXFEFE K RNAL T #2H, dsRNA HEEHIA R E=Y, HIER
BRETFREEE mRNA A5, 2T R H mRNA &80 8 EM R, B
B ATERE, Horb—Fh Al REM R 5L B A R KO- S 8O 88 mRNA 87421 5%
R (BIIAR G BMAREERS) , X LLERIE ) mRNA # RARP fER B YR . H—
FIATREPERAE EAIML S T B PRFED, AR R ERE L E DNA i
#rid, JFi i) RARP 4t 3 RNAL i H &k, H ZERSME DNA, Volpe
U RIMFEREEH) RARP 54 FARE BRSSP 6T %5 47—, XH
AR RME T —ANSFIE,

1.2.1.2 HETF

)7 (transposon) JZ#: KT (transposable element, TE) [ H H—
K, J& dsRNA B —ANEBRIE , 5487415 0] AFE 3 P A AR R 67 B Bk R 3 75
) DNA 751, Gl AT w2, T 2855 8 F7e & il 7 b i S5k #4548 RNA
147, SRJG LA RNA H 8] =4 b S e K B S i 8 L, ik — 30 e
BEFHERBZAEY RSB EE, RHEEMY T, PliEEkh IR T
25 4R DNA B8 70%, TREEFREMEAEKRHELIFS (long
terminal repeat, LTR), FMH7ER KRR PRES = E K&K ICREH M dsR-
NA, TR T TIVFITA A AR, R R, 85k T
FARNR A EE)FS] (terminal inverted repeat, TIR), TIR K EM 11 AN,
FBUEMIIEAR S T 25 7 G0 o 3 0 5 B3 4 S %% E B (transposase)
EAERT TIR 5681 7T LIS A 3056 8 4 i HoAh IX R 0%8 20, b FAESE A Y
KEIZEHE, BURREHE M IhEE, ROV ER A 12—, R, BT
T it %o 22 PR £ 3 g™ B A B AL AN IR0, O T RE 5 PR 4 4 A7 A TF 8 Th B
20 B o R R S T DL X 6 I T R TS A T . R TXRER E i, SRR T

FER R R BT A2 ) dsRNA 4R 2R TR 5B Tl TR E A0,
o4 e



1.2.1.3 f&H

S5 T L N S e B i FE IR A R AR KR dsSRNA, IR A6, HET
KRBT M 72 A& 500 MK YRR, MH, MR TFHEYE
BXWFHAEY), Bl — MEYFEARSRYYRTE, KEEAYHE 2 RS
R, MYIREAZMEAENTE EE, aFRER. HE. FHIIMEEAEL.
YRR TR, PTREA ., (HR R H A& F M 1 e,
EEHBBAMRIIERAERS (B D, AUSEYRE R4 R B5 DNA
(ssDNA) s x# DNA (dsDNA), A Leig 5 K4 A B g dsRNA, 4R,
It 90 % A YR B SE 4 2 ssRNA, BEfili#ixt RARP #17& M. Hik, 4
TE RIS F e 3 2 T B dsRNA 8] =415 & RNAI, 2k & Mk
BERYAE B

4K, RNAifER R BARI S FAEYFEAR, PR R R Ak
A dsRNA, siBokigRiA . REEBIARIA T ERN dsRNA, JEH7E T4 7R
) RNAI 475K D REBF A ARG YT

1.2.2 #4#EMWF. dsRNA #he T A4 siRNA

REGTERZHIED T, dsRNA 2 RNAi ¥R ESE T, H2, dsRNA
IR E— A I T RN IE 24 K/ siRNA B R # D RE. Zamore %52 g & BH,
dsRNA 5RBMHIGIRIRE S IRB G, dsRNA 8RR K EY 22 MEHBRK
RNA /NF B, #E—25 40X /N BER LB AT TR EER), T HAFA 5 RKuGHER
A, Hik, IRAREEE N T EAEZRNYIZIRE, HAERE VIR /N B
FEAE AR R S 4544 ) Rnase TIT OB A% FR B X 15

RIEEERLEH , Rnase HT FHEAT LA B =803, 25—, 4HE Rnase 111,
WEAR —ME ], (catalytic domain) Fl—> dsRNA %54 454 38 (dsRNA-
binding domain); %5 .. Drosha FEZ BRI, 0& W MEILEHIR; 8=
%3 Rnase 11 AL & H MDY, R £ 7 — 4~ BA 125 G o A8 12 i
fiff 45 #4318, (helicase domain), A —4~ PAZ Z5# 18, (Piwi/Argonaute/Zwille
domain) ([ 5), PAZ ¥ thFHE T Argonaute (Ago) BHZEWEF, HF
Ago FKIEAE RNAI PP R T EEZNDIRE, HILIAK, % =251 Rnase 11 2
£ RNAI ;3 B F ¥ dsRNA i1 T siRNA 55 & [ P, 3% 3% Rnase 111
it 44 4 Dicer ff, ARFEISRITE LURIE N S AR 206 Fh3R1E T IGUE, Sig
FEHH D Rnase I A CG4792 F1 CG6493 , Bernstein Flfth [ 7] 250380
GRE RN Z ML Aifh T SR CGA792 T R, FFUEM T % 8 M R e A 2 b e
dsRNA YJ I siRNA, #1fiiES RNAi, fik, CG4792 & ¥4 K Dicer-1,
WS &K B, Dicer BETEFEAL EAMSIRSE, NSREREEY . Mo, Bhl,

© 5 ®



SRR A A R A AE R, X SR ZE AR R Y R P RNAI 43 F
ALt AR ST .

RNasell dssRBD
- —SNEEEE o RNaseC

. Pro-rich RS-rich RNase Il RNase Il dsSRBD
X NSNS SENSESE D Drosha

Helicase DUF283 PAZ RNase Il RNaselldsRBD
Hs Dicer

=% Vi A - D D Dicer-1 CG4792
- — 22— - BB D Dicer-2 CG6493
B 5 RNase III g4t

Dicer B2 M JE 3% dsRNA [{1EIE? FIIHME%IAR, Dicer BifEJEY
dsRNA $2HessH FIE R Rk, REMA BN TR . BE 0ot s
RFEM, Dicer W] RELL IR =440 B 4% BR N U1 2 REH4*, Dicer B ¥ 465
dsRNA BIRImSS &, ARJE LAWK 5G4 48 22 bp — B EEBEAT U080, 840
dsRNA HIR %G 3Z BB, B Dicer BTG 35 N DURER 3 5 sh 0 &1, T 225 AL
NS, VB EAEEM . Zhang 201990 K,  ASUE 6 RS B 5 6 B3
FRILIT L AR S SR, (B2, — H dsRNA %M P38 31 % i 1 Dicer it
VN2 )G, SiBRE T HIWIER AN, BEJS SNBKE B N4 1R,

Dicer B2 A7 %F dsRNA #E17NYI RV BIWE? 45— Rnase 111 Sk 254
fERTT g Dicer 2 B S5 LA R AT AL I U1 B4R TR MBS %, 5
—3€ Rnase I AL RAERA dsRNA S50 R, EEFIRARD
U AR ARG I SR AL BB BR AR IE NS dSRNA IIZE A0S VEE THNM . %
AL B (K 6), %4 Rnase IIT A B IEMEL, T HIAEE L
NREBRIRES 7 — BRI R A A TR AL, I R — R ok e
M dsRNA HNERBEFTE 6, REAL YR BETE K 0 45 0 3/ AR S B 2 iRt
MR (overhang), Z%HBRIEAIEH M/ H Bt dsRNA K B4 il fy — B Ak — i
WEASEEP OERBEMRANEAEE PO RIMER ke, R, 5%
Rnase ITT 46 B RE R BP9 A5 A Dicer B, By, 53R MR N 1
Dicer BFHLL, DL RGBS —2 Roase I Bk T A BERHEL
AL RER R SR AL . A ARAF ML, X Dicer B FARSMY A ML RE 104
HBRIFTRAE , A2BEAR Dicer BAIIEPE, XBER Dicer Mifj4E—4 Rnase III
SR ATREA A I — TS OFETE. I, Zhang™ I Hammond ™) 25

MR T B ME R Dicer BHMEILSUMMIR (B 7). 7EXAMERIF, Dicer BFHIF
o 16 o



