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# E.RNA T# (RNA interference, RNAi) &8 M &% RNA (double-stranded RNA, dsRNA) 5 A 5 46 4 ¥ Fi 40
a5 REAR mRNA BEMNAE . BR—HHEREERTURNH . dsRNA FE&R# Dicer ZREIF AL 21~25 bp
/M F ¥ RNA(small interfering RNA,siRNA), R /5 7E siRNA 3| 8 F , i RNA R LK E 4 & (RNA induced si-
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RNA interference and its application to metabolic engineering in medicinal plants
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Abstract: RNA interference (RNAi) is a phenomenon in which the introduction of double-stranded

RNA (dsRNA) into certain organisms and cell types causes degradation of the homologous mRNA and it is

a mechanism of post-transcriptional gene silencing. The dsRNA is processed into 21 — 25-nucleotide’s
small interfering RNA (siRNA) by Dicer-dimer i/n vivo and then the target‘mRNA will be degradated by
RNA induced silencing complex (RISC) which is induced by siRNA. As a novel antisense technology that

can be used to inhibit the expression of extraordinary genes, RNAIi can be applied to regulate the biosyn-

thetic pathway of secondary metabolites of medicinal plants and finally to control the biosynthesis of the

natural products. This review focuses on the recent progress in mechanism of RNAI and its application to

metabolic engineering of medicinal plants.
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3 400 4 4 S R Y 5, AT BEL T S L R 2
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1 RNAi ¥ $

R e R R A o 19 405 BT BB R R] L {H RNAI
BAEERTHERNG ISRNA BN 21~
25 bp ) siRNA, R EEXNRRETY, SIELH
HFF mRNA BREM®E RNAI fHLE RE 1. 8155
H AT #E B RNA THRAE 3 BB BRH B E
AL W BRI B B . ZE 55 1 1By B, dsRNA $ Dicer
—RIKHEMR N 21~25 bp B siRNA, A5 siRNA B
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Fig. 1 Mechanism of RNA interference

2 RNAIi REHFH—ERQNEHR

RNAi &2 FE 445 Dicer 1 RISC lFEH.,
Dicer B FR B BE I (RNase 1) XK, 2—Ffi#t
b FAEERTHEED, £4 NIk, LR, FR.

K OEELEWAS Y PHEAT Dicer KKEAK -

D, ENEHAAE dsRNA K siRNA K2

f8 . 7Z£ RNAI R RERXRBIEM . H1E Bernstein
LS, RYEHK) Dicer AFEBB MBS 1 L1, ##
e 8§ T . Piwi/Argonaute/Zwille 45 #j i85, ¥ #
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HEA P — MY DmAgol WEH 5 ARH
Jfd RISC % #4850 ; 55 — 4 DmAgo2 EH M ZR
8 S2 4 RISC WA R4 . Hammond 1R}
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3 ¥ RNAI IR
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DNA H 3 1 B (RNA-directed DNA methylease,
RADMs) ## 4t ., Hamilton &SRB KEEAHRICH
AARFKER siRNA, R B8 .21 bp N—HER
TR RNAL, TG 24 bp W— A NBI X THE
DNA # B #40, B4l siRNA & KR8 7 5
W21 bp B9 — 4 F E R MR 5 IR 0E A9 R R
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Fh RNAT U0t 2 7T gt 07
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M R RSB MR P R X R R, WA B Xt
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R ARERER T ET AN WHER.
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BEU'®), Allen %A RNAI IR KM FH B H AT
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PR T B R RBRD

4.2 HAIRBITEDREEHZVEYESBEHT
. #f RNAI AWM 25 A E E- Y4 le Rk
REHR YA BRE L — XM ERE , 7T LI
DEEMHAELTEAR= YLD S B NTTRE
AWM. 2003 4F,0gita FH KRE RNAI
AR e e A R BT, o A o — A
ERSTUSBOCE S ME . R, ZEmmHER KA
WA BERPE ETHRCHE. TR A 5. iR
A8 MEEEBE, REMHEEA Y S RERPHR
B, EREFHO I RA R, ARFEE SR
mRNA § 3'-JEBEX 5 B AMMER RS , 7T T 65
AR B2 B0, 75 30 A 2 R i A A LR AR D 3
R % R o AR o o B A B BRI 7000, X
Fob o 5k DR i il R R P R A 7 (R o R By o &2
FE R R OB R @ ek &, A E KR AL AT
2R BRN RNAL SR7EZ DR T RN
RABHWZRBHAMBEER. BE, —RINET
RNAi ERMARHEYRB BRI KFHRERA
Wik . 2004 4, Allen ZRE T RNAI FERAEER
R - BB SR P & A T LR 2 — P RR B R

e M8, T 25 P 1RO 1K T 5 A R TR ) 1
] E S5 A R TS F—— JERRRER 28
EYRS)-PREMER . AL FRENHREES S
gk = B WK I RNAT AR MG RE P A HHE
FRRHMEEREPIAEENRE, HEY & RE
2 76 7 137 R AL g BELOT » 187 F BT ¢ R R L Wi O BTk 3
FS)-PR BB F - (S)-FREMEMIE
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R ERAE MR RTERS T ERET R KM
BEERP &R &, £ AEY P HBA BB
R ERGE N RE — L AMERS N EYRERY
FE R T — RIS, Dubouzet 1
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4.3 {ERHEYEERKERRE TR RNAI BFI#IA
HEEYFHERBEF-IATHANBRAR,
R IR . B BRI AR AT RNA
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R FEE X R B S JEHE , FH RNAT B AR M=
POAERE YPVY), XM EEEKESD
PVY REGELEHKMAUTLER, XMEHER
B #E T RNAL S RKB T X PVY B R,
Tenllado % A RNAI AR &l 1 2 & i) PMMV %
%, 5| R THMBRRRMEDHRRERN,FHE
B3 G R0 BN B 51 R JE B ACE T mRNA K #
FokEE,
5 HREWRIEIES RNAI EREANIL,XE

RNAi £ A i F i3 18 % B R R BRI
siRNA, A FEMEF AW EEAFFIER X5t
LAY XA AEHRARE THREER. B
AR EEANTRTEMRMEE, 7 BB L%
MEREYHR BB RRE.
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BoORAEE ERRRE AT ZNATEAYT R
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B, BRI RFE R siRNA AT RE
RNAI A B o X R o
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RNAi i RATUEHFZHEY P REB R, ER
£ HAE 178 4 B 1] 3R . I 3K 48 RNAI B8
i 2 A Bk B B BT RNAL SURM A5 —

ANYERE ., Waterhouse 25438 , f# Fil thpRNA RiAH
HHEART LSS RNA BUE B E MR, FEXW
BEREATREHAY, ‘

6 RBE

B 21 22 AR, B AE 3B O B i B R
ETEFEEALBENERRFEREBRERBE;
B FRRENEREMHARERRE,FEFE 20
48 B 245 248 6 5915 0% IIE R S B0R R UR
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RNAi i — R R LABEHEAREEHEBE.EC
FRRESBAE T HEEAE TREARN Lk
BIE R, A YR H TREEAB IR
WM, ME AR TR RFA—TF
e, BREREEX TR Z2RARE, ET
RNAi i RB BRI RE KRR E, FELHT
RNAi KA A L. FEERPHHSR S AR
REBRKHWLGAHYREE  FEECAVERLE
ok7E RNAI BEARSBMFR T EMESRAU
EAREHRB TRI S EH—RFZH,
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