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i E: FIHAFEANKABNT (PRSV) HC-Pro 3£ K 373 824 bp X B, Wit OZ-LIC iEME THH
PDK W& T 143 RNA g4k, FEIET pSP73 Fl M-Tm109LacY 43 5l A fE B A6 X, W T
R TRIR dSRNA J5UR % TA TREE M-Jm109LacY/pSP73-RNAI-H824, £ IPTG i 5414 ) dsRNA ANk
DNase I fil RNase A F&fif, A PEEilr. KA dsRNA KL 07 200 25 A TR R HEAT S 37 P A AN
TITTEACEE, FEIRWIEE K ELISA. Real-time RT-PCR 43745 B3R W, (R4 PEACER A %0F R A RIABE
REFPE CRIRFAT, SRR VAT PEALFE CRIFK LRl PRSV 25 d) AELE AL FEA)I] 5 R 7 AR
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Inducing Resistance to PRSV

YANG Guo-feng'?, SHEN Wen-tao>, YAN Pu’, LI Xiao-ying®, and ZHOU Peng'*"

('College of Agriculture, Hainan University, Haikou 570228, China; Institute of Biotechnology and Bioscience, Analysis
and Testing Center, Chinese Academy of Tropical Agricultural Sciences, Haikou 571101, China; *College of Life Sciences,
Hainan Normal University, Haikou 571158, China)

Abstract: A Hairpin RNA coding structure of the 824 bp region (from 2 274 to 3 097) of PRSV
HC-Pro gene was constructed by the OZ-LIC method. After inserted into the plasmid pSP73, the structure
was transformed into M-Jm109LacY of the RNaselll-deficient strain and induced with IPTG. The
recombinant E. coli strain could express H824-dsRNA that remained stable in the presence of DNase |
enzyme and RNase A enzyme. We carry out a protective resistance assay and a therapeutic resistance assay.
In the protective resistance assay, dsRNA was used to spray onto the plant surface before inoculation of
papaya leaves with PRSV. Protective treatment experimental results showed dsRNA derived from the
functional gene of PRSV could protect papaya plants from virus infection. ELISA analysis and Real-time
RT-PCR results confirmed that the virus accumulation could be inhibited by dsRNA. In the therapeutic

resistance assay, dsRNA was used to spray onto the plant surfaces 25 days after inoculation of papaya
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leaves with PRSV. ELISA analysis and Real-time RT-PCR results showed that the virus accumulation
declined slightly after spraying dsRNA for 3 days.

Key words: Papaya ringspot virus (PRSV); HC-Pro; dsRNA; prokaryotic expression system;
RNA silencing

AP 7 (Papaya ringspot virus, PRSV) J& T 4% Y ik} (Potyviridae) L H Y
WiTE)E (Potyvirus), 7 [ )78 A TNIR B B A H T 52 e 25 A TR AR Y 35 o 7 B 2 (KR
MIFEMAE, 1996). A= Hia ] PRSV 17515 K 2 /2 B i A3 1A% R sy SO bk, I REAE — i B2
FE EAEHR RN S . T AR Nk Z PO YR, A2 A KRGS RN, MRS EIIE S
TR FH ) Pl R o a0 I I DR TR A A 3] 1) DRI 0 25 905 A I 3R AR A8 4 b X A3 K
T PRSV Hfad, HILHUEIERAE, HAAER MRS RS I fh 24 n) . A NA 7 Hhig
VI MR TG & T K H AR XAT Z A 340 PRSV B ik,

RNA JiER (RNAsilencing) J&] ZAFAE THEY) shW) 26 RN S0 oR &5 S0A% 2B Wb 16— b s BE R
SFHPHVRE I RNA BEAFEHLE], RNA JUBN TR G« 4ERFHE D2 B RS vk DL S e 3 A 4 Al
e ERAEEEH . AP R dsSRNA A3 1 RNA JUERBUR EEMLE], #% T PRSV #idh
Nr— AR (helper component-proteinase, HC-Pro) F&[X [A]Y5 dsRNA ) J5ii% KA R4, Filil7E
FATAEAL B dsRNA R EEM ) 75 O 2 A TAEAREAT R PE AL BERNG T PR AR B, BT T W
dsRNA FHERP0 7 A o R B 228 SR A EIVE 8RR T R R R IE P2 W AE RS g7 v 35 R
JRIA BN BE (M TAT 1

1 ARSI

11 ##

I T 2011 42 6 H 3 2012 45 9 HAEH B HAGE LR B A AR YR AR BT AT .

M-Jm109LacY P [ i KT B IM109CDE3) B FE R FR e JE B A S ZPuiE R F G 3 3)] (Yin
etal., 2009) HithZR ANV KA A g BE A% 27 B A H A5 18+ B . pRNAIG-LIC 248 (Xuetal., 2010) H
TR AR R B0 B AR % . A5 B 1 S SR A IR B AL I 253 Rk (PRSV-HND
ARSI oy BARAT . PRSV 43K ¢cDNA 7% pG-J (GenBank k5 : HQ424465) HIASZEG EARA
E. coli Topl0 ESZZ4N M B KRR AH . pSP73 4K H Promega A+« FTHFEAN MR A < Flid
2r7, RIS 2 AR AR LR C B4R 1

1.2 PRSV HC-Pro £F[EiE dsRNA Bizzix T2 E kB2

BT PRSV HC-Pro JE[K 3" 824 bp X B (2 274 ~ 3 097) FIA) ] pRNAI-LIC 44k @t & %K =
RNA 4ifid 45 #y0 J5 3, ¥its14 (£ 1. LLPRSV 42K cDNA 5l pG-J A, F] H8-1/HC-1 Al
HS8-2/HC-2 FiX] 51443 514 185 HC-Pro L[ 33 824 bp X Bk (2 274 ~ 3 097), RIS R4 1 Fip=
Y 2. FIFH OZ-LIC ¥ (Xu et al., 2010) i pRNAI-LIC A &k & RNA gafdgity (E 1)
(W E ALk, Wik Sal T F1 Kpn T XUEGY) % e AR . #F & e RNA Gifit 4589 5 pSP73 A H 414
it dsRNA Ji Rz Rk 8dk, Wil R PCR A1 e B ve e, FRKE B se B 3% Invitrogen ( 1ig) 2
FJWI . dsRNA J5A% 2 ik 2 4 0 i Haidad X M-JTm109LacY R E2 A5 40 i, BRECPH 1 o [ ok,
HWid Sal I A1t Kpn [ XUEG V)% 2 AL RFE. F pSP73 A #i /A 4L M-Tm109LacY B RIEKAZ 410, 14
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#dt M-Jm109LacY/pSP73 "T-F2 B #k H T FE AL 5

*1 51495
Table 1 The sequences of the primers

4 Fx Name J¥%1 5' - 3" Sequence
H8-1 CGACGACAAGACCCTGTCGACAACGTTCTGGAAAAGCTCATTTCAA

LIC1 adaptor Sal I
HC-1 GAGGAGAAGAGCCCTACCAACAATGTAGTGCTTCATTTCG

LIC2 adaptor
H8-2 AGAGCACACGACCCTGGTACCAACGTTCTGGAAAAGCTCATTTCAA

LIC4 adaptor Kpn I
HC-2 CCAGCACGGAACCCTACCAACAATGTAGTGCTTCATTTCG

LIC3 adaptor
Actin-F GCCGGAATTCGCGATTGACAAAACTGA
Actin-R TGAGTGATGGCTGGAAGAGAAC
NR-F CTCGGGAGAATTTGGTTGTCA
NP-R TGACCAATGGATTGCCACAAT

Sal 1 Kpn 1
H B f B i 1 e
Hih B W T Inverted repeat sequences
Target fragment Intron of target fragment
LIC1 Adaptor | HC-Pro(2274~3 097)> LIC2 Adaptor | PKD (1599 bp) LIC3 Adaptor }<{C-Pro (2274~3097) |LIC4 Adaptor

B1 ZFAZTFHEXRNA HRBEHTER
Fig.1 The structural diagram of ihpRNA Coding sequence

1.3 [EiE dsRNA BIFRIED

P EA TREMEA 22 10 mL ) LB AR 75 (Kan', Amp) 137 CHIRGE LMK, ¥
B 20 R R T 37 CHHFE 2 h B HUEKM, A IPTG (Z9€)% 0.4 mmol - L") F 37 °C
3R 9% 3 h )G, H Trizol 357l (Invitrogen A 7)) $2HL dsSRNA. Z&{fiH] DNase I X dsRNA ¥ i 2F
T4k, RNAKZE JN: 10x DNase | Buffer 1.0 pL. DNase I (1 U-uL™) 1.0 L. dsRNA #£ 4§ 2.0 pL

(KZ)1pg) « ddH,0 6.0 pL, JeMi4eft: 37 °C 30 min. 51 RNase A %} DNase I [#71 4 b 3k
Ik Witk SNAAZR . RNase A (1ng-pL™) 0.75 uL. DNase [ JALALFI 5.0 pL. NaCl (1
mol - L") 575 uL, RN 37 °C, 1he FIH] 1% HERHEERS UK 0BT dsSRNA AE i

1.4 [EE dsRNA FH#] A9 H &

{ ] Constant TS %Y 5 = 41 o i 4% (Constant Systems A ), JE) AbPE R IAFYE dsRNA [
TREERR HERFKER, HIEIIN 0.87kPa, B 1K,
15 {EARIRE dsRNA 18 F 4032 & AR INE

LRI By 2 4, BRI 30 BREAIN Mo — 44T ] dsRNA LB ChN 0.2%H PEVEAR
YERFHERD WETEARE ;. 55— A2 IPTG 15 31 M-Jm109LacY/pSP73 T2 B i He il e Ak 2
T2 AT RS o 2 AL P 149 L T RH TR S 2340 S W, 2 I T AR S v AR W AN B
WGEV I 55 2 117 S A0 FH ST 5 1) 2 A JTCEA BRE i 5 0 ety ek N T B B Py e o 2 A TR e
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RERMEERGIG DL BEABENLIE 3 MREBEAAE IR, TS 37 64 9. 12, 15, 18, 21,
24, 27, 30 d 73 NP R R 1 BT ECEE AP DL ¥ T ELISA. Real-time RT-PCR 7347 .

HIT PR B 7y 2 A, RRZHaE ] 30 RaE kN TR AR PRSV J5 25 d IR AR (42
TR BERAER ) . —ZH AT H] H824-dsRNA AT CIA 0.2%H P BEARBAE A FiFE 7D Wl A
ST 55— 448 2 IPTG i 51 M-Jm109LacY/pSP73 "I B fei s ARCAYE Adh B A5 905 75 A JTX 1 4 o) 1R
BERME RGOl MEEALRENLIE 3 PR AT A BORERERE, T HT (0 d> FIBHIISS 3. 64 94
12, 15+ 18 d 43 5 WHCEE R iR B BYER B350 S8 i - 5 T+ ELISA. Real-time RT-PCR 4347 o

1.6 ELISA $#f

{f ] PRSV X Puik3Ly ELISA (DAS-ELISA) k76 (Agdia Aw], EED M7 AL F 2 45 i
[B] B RE S R ) PRSV FR B &

1.7 Real-time RT-PCR

1§ F] PrimeScript® RT reagent Kit (Perfect Real Time) (TaKaRa 2 ]) BA7E AN it RNA
BRI s cDNAL 52 5 PCR J N AE Mx3000P 74%¢ 652 f: PCR 1 (Stratagene 227w, FE[EH) I
HE4T. K SYBR® Premix Ex Tag™ 1I Kit (Perfect Real Time) (TaKaRa A #)), DL FA I
cDNA Mk, 5149 Actin-F Fl Actin-R (£ 1) 88 Actin JE (NZSEERD, {1514 NR-F
MINP-R (3% 1) ¥4 PRSV Nla-Pro 3K, @A PRSV Nla-Pro FE[A mRNA [FIAHX FRIAE L,
XIFEAhH PRSV IR S AT SEIN 2 04T, SRONZAE A 95 CHEME 30s; 95 °C 35, 61 C 25,
340 MEIF . FEAMFES I 2 MR EE . MO RIE RS 2 AT, h9dtE B PCR 4RI
RGN BB 56K

2 HR5IHT

2.1 dsRNA F#zFTix TR EkKREE

LL PRSV 4K cDNA el pG-J MR, 1 F #1151 44 1% PRSV HC-Pro JE[K 3% 824 bp [X B,
PCR 33 7=y ¥y H vk 45 L3R B9 S8 =0 /N S PO /N—3%, 4 8 H824. FIH OZ-LIC i%#)
HH PDK & TR RNA dulid 25k, 40k MOk Sal T Kpn T XUEED], 7= 1) v B
KNG R I RNA il 8580 K/ —2, KB Riar 40 : pRNAI-H824.

29 % RNA il 45105 pSP73 BAKTE L . Ak . 09 1 S e W3R A B 52 %, 3% Invitrogen (
D all )y, WP AR R pSP73 BRI PDK W TR RNA 4afith €546 )7 5135 5 v itk
F4—30, ¥ dsRNA JR %KL AAAr 4 K. pSP73-RNAi-H824 . ¥ pSP73-RNAi-HS824 # A
M-Im109LacY WHRIEZ AN, L0k, $PUTTR A Sal T A1 Kpn [ XTI 8, AR BS&K
TR IE RNA gt S50 R/ —50, K dsRNA JAZRIE LRER MR % 8 : M-Jm109LacY/pSP73-
RNAi-H824.

2.2 dsRNA BIRIEHL

{11 IPTG % 5 TFE##k M-Jm109LacY/pSP73-RNAi-H824 FI M-Jm109LacY/pSP73 #ik, 343
FHRCE RNA FE o BEAE AT 45 W 2 Jros, 7 NS B0 T AR Wbk RNA FE 52 DNase 1 il
RNase A 4¢ 5 AR 5 # H A0, 16 N A R 1) L RE R R RNA £ 5445 DNase [ fil RNase A 5 5 4b#1
JEABEAE, BUHIRE S R ELE dsSRNA, /NS TI—30, SR131 dsRNA FEi 44 8 : H824-dsRNA.
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M-Im109LacY/pSP73  M-Im109LacY/pSP73-RNAI-H824
M 1 2 3 4 5 6

2000 bp —=

1000 bp
750 bp

500 bp

- 824 bp

250 bp

RREE

100 bp

2 Trizol 3A3EENAY dsRNA #5 % H 2 DNase | #1 RNase A S SR
M: DL2000 DNA marker; 1. 4: FJH] Trizol ¥ M-Jm109LacY/pSP73 Fl M-Jm109LacY/pSP73-RNAi-H824 *FHZHL () RNA Ff fhs
2. 5: DNase I ZbFid ¥ I8 RNA £ 3. 6: RNase A AbFEid (1) ik DNase I 4bFHi o
Fig. 2 Digestion analysis with DNase | and RNase A
M: DL2000 DNA marker; 1, 4: Extracts from M-Jm109LacY/pSP73 and M-Jm109LacY/pSP73-RNAi-H824 induced with IPTG by Trizol
method; 2, 5: Digested products of extracts as above with DNase I; 3, 6: Digested products of DNase I
digesting podocts as above with RNase A.

2.3 H824-dsRNA 4bIE f5 & A VB KB &R 1R

TRA AL B, 8 PRSV 5 18 d X JERUZL 14 35 A TICARLAAR TR I 1y T U 2 B2 A R ER B S IR
19 d WAk s W55 H824-dsRNA [P A BRI MR 147 15 #RAEEERN PRSV Ji5 30 d WA A, 534b
15 BRA I e T X6 R 41 (3% 2) . R0 PRSV Ji5 30 d, M55 H824-dsRNA KL il &b fit) Ak BE 2 495 % (50% )
B AR T RAL (100%) . ANFACBRAEPRIEERR I 3, A

3 RIPAE (A FATTIEAE (B) EARMEKMERRTH
A: JEF PRSV J5 30 d fRIPEAEEE (AL XM R HE: A2, (RYUCEE, R A3 RYULH, BE RN,
B: 55/ H824-dsRNA HIfl 55 10 d J97 PEAREE (B1. XTI, RERINE; B2, W7 PEACEE, S4rnt A inlge;
B3. W PEALEL, B AR R AR RR ).
Fig. 3 Results of protective experiments (A) and therapeutic experiments (B)

Incidence of protective experimental papaya plants on the 30th day after inoculation with PRSV (A1. Control, serious symptoms;

A:

A2. Protective treatment, lighter symptoms; A3. Protective treatment, without symptoms) .
B: Incidence of therapeutic experimental papaya plants on the 10th day after Spraying with H824-dsRNA (B1. Control, serious symptoms;

B2. Experimental papaya plant with some regreening leaves; B3. Experimental papaya plant with some new leaves without symptoms) .
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2 Wi H824-dsRNA MIZEKR/NEHRFERER PRSV J7 30 d AR REIRE
Table 2 Incidence of papaya plants sprayed with H824-dsRNA in 30 days after inoculation with PRSV

BTG R R R BT S R AR R
Increased number of plants with symptoms Increased number of plants with symptoms
AbHZ] Experimental XFHiZ1 Control Qb FE4] Experimental X4 Control

FeiE IR KL

Days after inoculation

PR IR A

Days after inoculation

1~17 0 0 25 1 0
18 0 17 26 2 0
19 0 13 27 2 0
20 2 0 28 0 0
21 1 0 29 3 0
22 0 0 30 1 0
23 1 0 Mil Total 15 30
24 2 0

BIT AL, 7R 18 d N, KT HRALI F A IR BER AR 2 B0 I a3, il i KR
PEL A KRB o i An . B R B TR s WEE H824-dsRNA FH il it (A BEZH 7 AR B 10 d
B 5 R R R BRI I G, A3 o b [l g, A7 BRRE AR ARt e R IEH (& 3, B,
(HBEE AR E EIL, IR,

2.4 H824-dsRNA A2 fFEAKVEMK P RS HE

LA K FE e B S R ) Agos am = 0.102 £ 0.008. XFIEZ] 3, 6 F119 d [IFE M ELISA Kl 45 H 44
B, 12 d R BUE IAE S ELISA Rl g BN PEE,  FLG 250 52 B R B 3 n AN 3 s W
H824-dsRNA FH il it (R Ab BEZ] ELISA Ao 25 58 H I BH P I IRF[A] (18 dD MR -0 i, H & b v i
T T S5 44 B [ Bk ] f o6 B RE AR (P < 0.01, 1 4D,

V9T PEAC B A BT HE I Agos nm = 0.106 = 0.011, X BEZLRE S o ()95 75 0 55 B R B0 384 n A by
P2, MW H824-dsRNA KRk (AL FRL 3 ~ 9 d AL v s 75536 BEAC T R, (B J 0 2 0 35
BT E, & 12d S0 EANE I B 25 (P>0.05, K 5).

15. —8— %} HE Control

—a— H824-dsRNA 20 J—t
1.2 +
1.5 + /ﬂ
g 09+ g \/1/
5 $ 10}
< L <
0.6 —8— X} Control
03 | 0.5 —&— H824-dsRNA
0 1 1 1 1 1 1 1 1 1 | 0 1 1 1 1 1 1 |
36 9 12 15 18 21 24 27 30 0 3 6 9 12 15 18
e 5 REL BEITHS24-dsSRNAJ5 K #
Days after inoculation Days after spraying with H824-dsRNA
4 $E#h PRSV FRIPIESLIE DAS-ELISA 4R 5 Wi H824-dsRNA [FiBTT1E4LE DAS-ELISA SHfi&ER
Fig. 4 DAS-ELISA results of protective experimental papaya Fig.5 DAS-ELISA results of therapeutic experimental papaya
plants after inoculation with PRSV plants after spraying with H824-dsRNA

2.5 HB824-dsRNA 4385 &EAKNIERKH PRSV Nla-Pro B RIZE

PP b B e 5 A A W] A B RE S R PRSV Nla-Pro AH X0 B I &5 S an1&] 6, %] MR ZH B fh
J5 12 d TFEERS IR PRSV, 2 JGHErE: N, Wiy H824-dsRNA K i [ AL BEZA AE B RN 5 18 d WA TF
RN 2] PRSV, AR B A5 ] i (] (1) 6 IR (P < 0.01).
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O %FHE Control W H824-dsRNA

3 6 9 12 15 18 21 24 27 30

FFHPRSV)EREL Days after inoculation with PRSV
6 GRIFHELEREAR/RIER PRSV RIS PRSV Nla-Pro 3 Ris &

Fig. 6 Relative expression levels of PRSV Nla-Pro in protective experimental papaya plants after inoculation with PRSV

FAXT R R
Relative expression level
S = N W R WU AN N RO

VAT T A B % 2] 4% B ) A B RE S R PRSV Nla-Pro AH X265k B0 &5 B an &) 7, SR 23 A
FERE T ) PRSV B BB 454218, 155308 H824-dsRNA FH il i (1 B A TAE MR AL PR 3 d PRSV [HFL &
A R TR, HBE)EE S E, £ 12d S5 e EZES (P>0.05),

L2 [ O %} Control  m H824-dsRNA
L0

0.8
0.6 ¢

0.4 ¢

FXFIR R
Relative expression level

0.2 ¢

0 3 6 9 12 15 18
B HS24-dsSRNAJG R EL Days after spraying with H824-dsRNA

7 Wi dsRNA B R R RE A MERH PRSV Nia-Pro 3t Rix &
Fig. 7 Relative expression levels of PRSV Nla-Pro in therapeutic experimental papaya plants after spraying with H824-dsRNA

HC-Pro ;& %R E Y Wit @I —Fr 2 et A, #6254 44t (Blanc etal., 1998; Peng et al.,
1998), SLWNGE TR 5 R4 45) (Cronin etal., 1995; Kasschauetal.,, 1997), 2 5Jia¢[a] ()
[FYEM (Prussetal., 1997; Shietal, 1997), #MHIZEKPIEL (Kasschau & Carrington, 1998) %%,
AJAE 22N 7 T W03 85 (1) R 3

dsRNA /321 RNA JUEKE Tk 5 2R UTER (post-transcriptional gene silencing, PTGS), #
3K dsRNA [1)J7 515 8 O BR (0 3L DA = BE A [ YEPE - (Sijen & Kooter, 2000). Hammond %% (2000)
IRFFE 4 SRR W], BT dsRNA i K I PTERACR R WIS o 4 el dsRNA (R0 BR 2% F 1 340 )
R, AW A 5 PRSV HC-Pro 2 [A 3/ 824 bp X B (2 274 ~ 3 097) [AIJSif#) dsRNA 4b
FEFRARINE, Ok D 82150 R W 1% 824 bp ) dSRNA REGSHNHIN BE AR B, 5 A X 15 3
I UTER RN, . dsRNA 7E R RNA YTERIIZNA), W] LLEE 2 Mug e fe ten i 4 i . SRR 225

(2011 AW (2008) WAL HPER IE . & 58 AR R Ak, i NP IL
PAFH B KIA dsSRNA [IRES), Pui PRI UE L JE R P41 ¥ dsRNA BERS 51k RNA U2k, (H
P 2 5 DRI R A A A 1 A 288 DX R 2 A M [, LR FH AT SN2 AR o KW 1T 1 RNaselTT (i
e R Znis) BARAIFITIE dsRNA 1)) (MacRae & Doudna, 2007), ANfEH]T3#IE dsSRNA.
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BT AEF RO RS me FE R SR B R (1) KT B R, B FE R A BEFE % dsRNA, 1 H]
T+ dsRNA [JRiE . LRI BRI RIS RGN B L1 S 28 . RNERIER S . KiEH
W AR, HIMERZRA K S 5 TSR a,  HIJCHE 7R 1 A2 25 RS A it 2 4 ) i,
W R S ). AU dsRNA [ R IE R 40K 2 2RI KR HT115 (DE3) B REAL EE1H
1% B PR A FE rne FEDRI P46 Tnl0 5% BE -7 35441 RNasellTER FE Y # kK, 2 kA2 0] & 5848 (Timmons
etal., 2001). FHEAESE (2009) it @ bR M B IM109 (DE3) BRI rc 25, 3845 T REmiR
FIE dsRNA [ RIF B RAA M-IM109lacY » AHFFEH RIE S M-IM109lacY Ak N #IE dsRNA
(FARE R AUE 20, RIS 75 PRSV HC-Pro JE K [A] 5 1) dsRNA.

Hil, O 25 dsRNA B i R G 9 i sh3Rik (Tenllado et al., 2003; ikffnk %, 2008;
FEME 25, 2009; AEFRIFIR)E#E, 2011), dsRNA A5 RNase A v§4k, Fsethlf. £ CiRiEm
WU, dsRNA 2 238 i 5000 BV (1) B VR G P SE ) R E D 0E AR PRI 75 % RNA BRI, FEAK
PR TIE 60%, A MEESEIMEIREENIR Y (Tenllado et al., 2003; FHELE %, 2009; KBiEN]
FFRE &, 2011, PEEFEFN dsSRNA BARBRATADI AT PO dE6e ), (AR P IRE BT, AME T
SEBRAE N o Tenllado 45 (2003) 1 HI BRAUR B2 BE 5 5 (Pepper mild mottle virus, PMMoV)
SRR P51 (IRS4) R T REr™ AR R S5 I JeUi% ik 8k pGEMY/IRS4, K L3 N K AT 14
HT115 (DE3) WFKGA R RIA RS HT115 (DE3) /IR54, 4 IPTG %2815 Jo i 1 40 Mo & s
T FARASCRR A TR A A ) 2% dSRINA ARV, 4 L My 7 it 3R 10 b, o w0 245 SR A s A
dsRNA FHAL P - 1 AT DLARS AEARAE — AN AR K5 I N 5252 PMMoV M FEfZ 4. ik fiEmk s (2008)
DL#EAE % 5 (Cucumber mosaic virus, CMV) AN #kZ CP JLP ko Al [ b 41, 4> IR 74
i CMV P3613 #RZ RNA2 Jv B MP LR s m) B8 1 B IR AZ B 8udk,  # N KIAF IR HT115

(DE3) WHkEAEH IPTG %32 K0E, R B A BRI dsRNA I TRE w401, 1 o ERER 40
PR A A WG AR R Bt e B EAT R RV TG, 25 AR B dsRINA. )41 BRI A4 ¥ B 0% 15 S 0 5
CMV F=AEgitk, B eE 60 d G IR SRR AR T 45%F1 60%, Va7 A I i IR 2 55
AR 75%F1 85%.

LR dsSRNA [ VEAR LG, W TG 1) 7 V248 VR 1o R, AR & S e 2k =) AR
G R FH 40 6 gy B AN SR 0k TR B o 6 T B8 1) H824-dsRNA K24, ik i [ w376 (1) 7
OO AT IR AT T AR PEALBERNG 7 PEAC TR, CR4 P Ab B 25 LR W85 H824-dsRNA REfEZ I
PRSV R HER A, FARAEHR 55 30 d J5 1T SO%MIBEARAN A, R ITF ARGkt BRAY . ffE.
AT A KRB 252 P 71 BE 5 T W 034l

Y97 PEAC R A B0 R a6 5 L3 W WEE H824-dsRNA KL A AN AE AT TR YL 75 Y 75 A TR b
PRSV FR LA E G, Bl AR R ORI E S5 K, SiKMmpkaE (2008) #F50+
TETT PR AL B BT R B AR T OR P P AL B %) 45 AR AL, P 2 AN dsRINA K4 R s 1] 1)
KRR RE S 2 mva 7 MR BRI O R, LA F5 T3 — 2D
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