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RNA JU xt b A2 5 16 . D458 ] DU S AT RNA A B, R touch—up PCR 338 Sk 1 ANRRLE o [F] Bt 3R 5
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Construction of Infectious Clone for Cucumber
Mosaic Virus Pepper Isolate

LIAO Qian-sheng, DU Zhi-you, ZHANG Hua-rong, WU Peng, ZHU Li-ping, CHEN Ji-shuang

(Institutes of Bioengineering, Zhejiang Sci-Tech University, Hangzhou 310018)

Abstract: [Objective] In this study, the pathogen which caused chlorosis symptom on Capsicum frutescens was confirmed as
CMV-Phy, and infectious clones for CMV-Phy were constructed. [Method] Serological ELISA, SDS-PAGE and viral RNAs
analysis were adopted to identify the virus in the seedlings of C. frutescens. With different forward primers containing T7 promoter at
5" terminal, full length of RNA1, RNA2 and RNA3 or satRNA were amplified by RT-PCR, using CMV-Phy viral RNA as template.
PCR products of CMV-Phy RNA1, RNA2 and RNA3 were ligated into pUC118 vector, respectively. Transformation efficiency
among DH5a, HB101, JM109, LE392, and NM522 E. coli competent cell was compared. cDNA clones of CMV-Phy genomic RNAs
(pUC-P1, pUC-P2 and pUC-P3) were transcribed into RNA in vitro and RNA transcripts were mechanically inoculated onto
Nicotiana glutinosa. In order to further prove that infectious clones were successfully constructed, psuedorecombination between
CMV-Phy RNA transcripts and CMV-satRNA was analyzed. [Result] The virus in C. frutescens tissues was CMV-Phy, which
harboring a satRNA and N. glutinosa also expressed chlorosis symptom when inoculated with CMV-Phy viroin isolated from the C.
frutescens. RNA1, RNA2 and RNA3 of CMV-Phy were obtained by RT-PCR. Only HB101 competent cell was suitable to pUC-P1
transformation, but all the five kinds of E. coli were fit for pUC-P2 and pUC-P3 transformation. Full length of RNA1, RNA2, RNA
and Pz-satRNA was 3356, 3048 2220, and 384 nt, respectively (accordingly Accession Number: DQ402477, DQ412731, DQ412732).
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In vitro transcription efficiency improved but RNA transcripts was no activity when guanosine was added to 5’ end of RNA1, RNA2
and RNA3 cDNA clones. Biological assays of CMV-Phy infectious RNA (P1P2P3) showed that symptom induced by P1P2P3 was
the same as that induced by CMV-Phy virion. Besides Pz-satRNA, P1P2P3 could support replication of T1satRNA, Rs-satRNA and
Tsh-satRNA in N. glutinosa. The presence of T1-satRNA aggravated symptom induced by P1P2P3 while the addition of other
satRNAs attenuated symptom expression. [Conclusion] Whole genome of CMV-Phy was obtained in a reaction by touch-up
RT-PCR, using viral RNAs as template. The addition of guanidine to 5’ end of RNA1, RNA2 and RNA3 cDNA clones was propitious

to infectious clone’s construction.
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L5775 LY B (Capsicum frutescens) J& HAT
FILTMEN GRS L ERIUKL) 45 PP E RElR 4
AL, EP R AEE 7 A, 3w T AE M 2

(Cucumber mosaic virus, CMV) . &AL -5 it
(Tobacco mosaic virus, TMV) . 54 % Y ¥ i (Potato
virus Y, PVY) . MHEIREUHEE (Tobacco etch virus,
TEV) . B#% X Jii (Potato virus X, PVX) . &
fEEME (Alfalfa mosaic virus, AMV) | 7t 257
J% 1% (Broad bean wilt virus, BBWV) . JLtF Ll TMV,
CMV M PVY K, JFHAR R ZMm iSRG

AR TR A, TR T BOR mA E

CMV TE R 2 . i) W ARAEY) o i
e ERYR L —, HATEM 38 AR 120 ZF0dE
Y bR TR R, CMV S A E R
FRER, I ZARK R, CMV 2B -3
FERIRERIN AL (mosaic) « PEEE (mottle) + BRI
(fern) FUEM (stunt) 2F. [Er AWFSREERE]T HEJ
BIBOYE B IR PRI 2 A P S (0 R AR 5 A A A

993 SRV 1) 25 52 5 TR 252 P B WL 43¢ L R BfObUs 79 1 L
RGN AN AT, BRAUR 22 Pa e T — R
HU IR VOO A5 Y o e R e o W R A 7
QB. BHEK AWK (poliovirus) FHIRTERLT), 1Y)
RNA Jik #5512 YLtk se B 1 Ahlquist 2576 28 2 f6 5
(Brome mosaic virus, BMV) ¥ xRkiE, £4FEE
A RE DR 4R A d T 42K cDNA {2 4tk
selE 1, RNA JREEK cDNA {2 Qe e BRI &
Ji&, A AMTATLLTE DNA /KF FJTF e RNA i 840 1
VI, R AHAIETT RNA 5 5 27 A0 B
YERIPUEHR L THTFB. LAWY 25k
SRR R E PR X H R, Bl Tk
cDNA 24 PE e M AR R, Har, EAER
T TMV R G se AN, 30 AR AT e RNA
B AR 5T T AR BHRIER . AHFFE 4L AT RBIX

KN H 2 ALK R B 3 — 8 CMV 5 E Y
(CMV-Phy) , iZJR B O B RSk . L3
ARV DG HE ) ] ABFFLLL CMV-Phy [ 25 RL 1
RNA N T RT-PCR 444, il i touch-up ¥ PCR
PASH, sk CMV A KI5 Bl S5 e 11 2
Bty LLAL 5 PRS2 A ML AR, e R A
Jf 5 i G CMV-Phy K& DA 2H b [ i A I A R v 20 341G
;i T CMV-Phy ZE K41 cDNA 78 A SN
ek R, RN S'uAS N G BUNIE T2l nt
GNP AR Gl VR IR R

1 MB57%

1.1 FRMAEFE

AR B BBEIR K B T- Wi LU RBIX, IR AT
TP i %= . CMV-Fny 2[R 4] ¢cDNA 7% (pF109.
pF209 1 pF309, J¥41& %543 )j°h D00356. D00355
A1 D10538) (H #3kg = AEWIWT ST T Palukaitis ZUZ44I.
CMV T RNA [¥] cDNA g B A7 WL TOR2% 2R
W) TR . 3 T1-satRNA (DQ785472, 337 nt)
F1 Tsh-satRNA (DQ249297, 383 nt) 73 H CMV 12
Yef i, Rs-satRNA (AF451896, 368 nt) 43 &
CMV 2G5 o TR BN R VT IR B B 7,
CMV R5: 75 E A0 (Nicotiana glutinosa) , Al Bt
2 F A% (Chenopodium amaranticolor) .
1.2 g5

T B8 ELISA 710 H L H Agdia A A, G
i CMV. TMV. PVY. PVX. AMV. TEV Il BBMV
PUAK IR £ RNA Eg401I77) RNase inhibitor.
Pyrobest™ DNA Polymerase. /A& tkE pUCT18. PR
PEP DI Sph T« Sma I . J&32 441 id DHSa. HB101.
IM109 ) H K% TaKaRa 72 #; Trizol k7.
Superscriptase [T 1 7% 5% [ H 52 [H Invitrogen A 7], {4
NSRRI . Cap R, T-easy #fA, Bz &40
Jfl LE392 1 NM522 it H 5% [H Promega A H; T4 DNA
ligase & FZ MG 152 [E] New England Biolabs A 7]
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1.3 fRERFIR

G B AL T IR A S 5 VAR, PRal d kTR
1AAE—80°CUKA ™, Wi#EshFeiE 11 SDS-PAGE 43 #7
IR RNA HLIK 3 B4 B kAT
1.4 CMV E[X4E RNA F1TLE RNA 52f%

H{ CMV-Phy J% 35K 1 10 mg, ZM Trizol A7
A P U BB BUR 150 - RNA. CMV-Phy JEPKIZH A1 T
£ RNA [#) ¢DNA % — & B 73 LA CMVI23R
[5-AATTGGGCCCGGTCTCCTTTTRGAG-3' ( TGG
TCTCCTTTTRGAG 4 RNA1. RNA2 il RNA3 {5
3" %t 16 nt) JF1 satR (5'-GGGGTCCTGTAGAGGA
-3 A RIEF G, SIS N 2 I Superscriptase 11
A BB HEAT . Lhm R 2L Pyrobest™ DNA
Polymerase 11T PCR § 1#43k1F CMV-Phy K41 4K
RNA1. RNA2 I RNA 3. § 31 E3E5 145 54 -
CMVI12F (5-AATCGCATGCTAATACGACTCACTA
TAGGTTTATTTACAAGAGCGTACGG-3', H ',
TAATACGA CTCACTATA 4 T, RNA polymerase &
) F A GTTTATTTACAAGAGCGTACGG > CMV
RNAT1.2 ] 5"45F () 22 nt), I T34 RNAT 1 RNA2;
CMV3F (5-AATCGCATGCTAATACGACTCACTAT
AGGTAATCTTACCACTGTGTGTGTG-3', ' GTA
ATCTTACCACTGTGTGTGTG #j RNA3 FEH 4 5'H
23nt) , HTH 1 RNA3; CMV JEH4] RNA3 &K 7
I B RIS 8 CMVI123R. PCR R JWAA & 4% 1]
Pyrobest™ DNA Polymerase 1 /T4 Wi 3E47, PCR
TR BHCN: 94 CHANE 2 min, [T 10 MEFR N 94
C 20s, 56C 30s, 68°C 3.5 min, Ji 25 {3 N 94
‘C 20s, 64°C 305, 68°C 3.5 min, 68°CZE{H 20 min. o
PCR ¥ H it /Bt (RNAI1. RNA 2 fll RNA 3 4K
cDNA) £[ml. Sph I 1 Sma I XUV, F=4lifk)a
LGRS B (R XU ) pUCTLS JFOkiE e . SR~ WAk
L5 BH PE T B ) O 3 LR i o B e B SR

(RNAI. RNA 2 F1 RNA 3 #] cDNA 7% pUC-P1.

pUC-P2 1 pUC-P3) J] Sph 1 A1 Sma [ XX LIHEAT
e IRk 3 A eI T . T2 RNA 1)
PCR 3™ 14 {1) ;2 % 441 g - 94°C i AZE 2 min, 94°C 30 s,
54°C 30s, 68°C 30s, 68CHEMH 20 min. H 14 BIH]
W5, Z M T-easy BARMEH U], WEATIER RN, %
B H O IR A B IR A AR PR 3 A
Tl (pPz-satRNA) BT
1.5 CMV E[FHFNT 2 RNA BOIRIMER RIBREA

CMV-Phy ] cDNA 5i[% (pUC-P1. pUC-P2 FlI

pUC-P3) £ Sma [ MgV 5 EHAE R RNA H5 Bk,
AN S 225 R G iR T o [RIRFLL Pz-satRNA.
T1-satRNA. Rs-satRNA. Tsh-satRNA [] cDNA 5ol
KSR, 4% ST Pz-satRNA ) PCR [N 4644, 47184
H %A satRNA (1] PCR P25 [0, 15 A oM 5k
PR o PRANEE SN AR R A SXbuffer 4 ul, 100
mmol-L" DTT 2 pul, RNasin Ribonuclease Inhibitor 20
U, rATP. rGTP. rCTP Al UTP (4% 2.5 mmol-L™")
1 ul, ZtE4h DNA 0.5 ug, T7 RNA Polymerase 40 U,
B DEPC-H,0 #| S AAFH 20 plo JH 50 mmol- L™ iR %%
M (pH 9.2) Wik =M Fi B 2] 200 pgml’ s
CMV-Phy #E[X4] RNAT. RNA2 Fl1 RNA3 £ 5 ul &
PP O AN D B B — Fy EO b, RN T R
Ab#E 24 ho CMV-Phy 5 Pz-sat RNA. Tl-satRNA,
Rs-satRNA. Tsh-satRNA {EEZNILL CMV-Phy &K
21 RNAT.RNA2 Fl RNA3 % 5 ul [FRSHI I 2 ul
T RNA (RAMESE =), SERERD T L.
1.6 J%3F dsRNA 9 4F

CMV-Phy (% %= Y Pz-sat RNA. Tl-sat
RNA. Rs-sat RNA. Tsh-sat RNA JEFEA T 0o -4 4
d, SRJGHEERIH BB O E 14 d, REEFTH
FARTHHZH T dsSRNA [H2HL, dsRNA $EHU% A
S = ik
2 HRE5SH
2.1 SIEFRHBRFEFEUFHFRREE

SR B BRACREIR I ] 1-A s EEXHZAEIR
RAAT M A RE A7) L9875 993 2 0 R AL R R
SUPIATR], T B AE R 22 B B R S A AR G 1 T R
P, TSR 2 R SR BT B AR R AT
ELISA A7ill, 53 WoR: SURRRER I (bR B AL 21
HE CMV Jifk 2 RN, 15 TMV. PVY. PVX,
AMV. TEV Hl BBMV FHUA RV 2B xR0 5]
JE BARABRER S AR IR 0995 SR AT e CMV o i I DAY
PEEERER T O 14 d, 5 7 A RGRRGEE ALTEIR,
WE 1-B Jrom. MBI ih 41 23 3 B0 #8001
SDS-PAGE 7 i #4152 s A 45 i 2-A o, &
INZIRBEST B4 CP 45417 5 CMV-Fny JEAR 2. I\
BERL PRI RNA, AZ R LUK 70T 45 R an &1 2-B o,
WIRARE TR AL A 2 0k RNA JER4L,
Lj CMV-Fny L, Hooy 560 VT CMV JEK 4] RNAT
2 F1 3, DAL RNA4, [AI5T satRNA.
SN 5 RS SR L I RB 4 A R TR0 Sl CMLV
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A: CMV-Phy 76K H B IGFREEFIEHER; B: CMV-Pny 8280 T-0H-H KR

A: Chlorosis and mosaic on C. frutescens collected from Hangzhou suburb; B: Chlorosis and yellow mosaic on N. glutinosa at 14 days post-inoculation (dpi)

[E 1 CMV-Phy ZEHRHIFN/C I MR _E BISEAK R 2
Fig. 1 Symptoms induced by CMV-Phy on leaves of C. frutescens and Nicotiana glutinosa

Fny Phy
A B
RNAL 2
RNA3
Fny Phy
—_— RNA4
——

satRNA

CMV-Phy R #ERL TR HFRL T RNA (LK 5372 BL CMV-Fny 6t i
CMV-Fny was used as control strain in both cases

B2 CMV-Phy &4 T & E BAFA RNA RYFIK TS SR

Fig. 2 SDS-PAGE of viral protein and agarose gel
electrophoresis of viral RNAs extracted from
purified CMV-Phy virions

PRALR MBI AT L, BT Alifh 2 K, 3RA
43 5% CMV-Phy.
2.2 CMV-Phy ERALKTE

h T HEB 1% CMV BRI A, 4y
Sl AP 250 - ZH 2 A0 RNA R0 #8547 - RNA
YE R BN, #E4T RT-PCR 4734, 2 Flt RNA B4 REAE
—/N PCR R[] I 38975 5] CMV-Phy HE K41 75—
JE B B R e B . MU FERL T LR RNA
RNA1. RNA2 il RNA3 [#] cDNA (& 3) . HLLS
RNA & RT-PCR ARy 3, JSEREBIRTE RNAL,
RNA2 Fll RNA3 {42 K ¢cDNA, {H RNA3 ¥ 8% K
%, HAREARRE Y 48 DR #ER 7 RNA YRR,
CMV-Phy [FFE X2 RNA1. RNA2 fil RNA3 ¥ #%0%
B R 220, MALEAE R B AR e 3 . PCR
PR YO E BB pUCHIS #tk, 4 il ek
DH5a. HB101. JM109. LE392 Fil NM522 &% &40
i, AN S AN A oR Wik 1 7R . DHSa.

A B
bp
3500 3500
3000 RMNAL. 2 3000 RNATL. 2
2500 2500 S
RMNA3Z _
2000 2000

A: CMV-Phy {ZRBUHUE RNA UK B: CMV-Pny a5k 1 4 B
A: Total RNA extracted from systemically infected leaf tissue of C.
frutescens was used as RT-PCR templates; B: RNA extracted from purified
virions of CMV-Phy was used as templates

[ 3 CMV-Phy Z[E4H RNA Y RT-PCR #1545 R
Fig. 3 Results of RT-PCR for full-length CMV-Phy genomic
RNAs

F1 5 MERBRZSMMEE LR LR

Table 1 Transformation efficiency of five kinds of competent

cells
DH5a HB101  JM109 LE392 NMS522
RNAI - + - -
RNA2 -+ -+ -+ -+ N
RNA3 A e FEENE NRE

JM109. LE392 Fl NM522 4 Fisz 241 M 4R GE A5 2
TilE CMV-Phy RNA2 HI1 RNA3 ] cDNA, {H5 RNAI
[f) cDNA 5e BT He ALY R SRAF I PE 7E % s HB101 %
RNAL (1] ¢cDNA J B AT 20%, {HEREIE 3R
PG4T DAL RNA P70, JFIRARIE e . 20T,
CMV-Phy £[X4] RNA1. RNA2 fll RNA3 754 CMV
FEIN A 45 E. RNAT. RNA2 F1 RNA3 () ¢cDNA
4 % sk 5 4y B A DQ402477 , DQ412731 Al
DQ412732. MK #iki ¥ RNA FF LM CMV-Phy 124
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(L AR 24123 5 RNA A, i) RT-PCR 3 #8935
BEMFE, YRR/ k384 nt (1) A RNA (B8 [k
‘5: EF363688) , 4%} Pz-satRNA.
2.3 fREEMFEERNA KIMNER RBRMES T
N T B FTIRAS CMV-Phy 4x K HEN 4 7 B 42 4

PR, JCFL R e 70 200 15 D8 A v [ o R A R AR
TR IE AR I F 2 CMV-Phy 1) cDNA b 4% 5%
PR G 715 CMV-Phy [R5 2860 RNA A —3Es
SEARAERIG T, AW CMV-Phy [f1#5-ANEH
(1) cDNA 3% i1 T7 Ja ) 7513 F 44N RNA 4
TIETE. B5G, KA CMV-Phy JE A48 BL
F4 Foki pUC-P1. pUC-P2 Fll pUC-P3 £l W14 1
)G, BTSN RNA $e5k, A2 RNA
(F 4 . FAHTT T7 BT RS8R 5
Ui 2[RIV G ORI SRR, 25K T,
FETJE NS A G, CMV-Phy ] cDNA @ [ 55 5% %
A8 W B B 2% 5. pUC-R3+GG > pUC-R3+G >
pUC-R3. #3& RNA 7~#yhneliAmiE 2004, xf
CMV-Phy {2 Yt se FEdG A W gy (K 2) o
IEFEARA NG, =) LTI . R S A
BRI GG, Hesk ks, BB 1R 4eE
PE; FERSRBAR BRI G, R PRRILE] 80%LA .
K, 7F CMV-Phy 12 Jut e BRI GRS, 76 T7 JA8h+
JEBIIN—A Go MM = 1) 53 R Lo R D 2
2, DR 14 d RIEAEE 4 d HBUER Y. (E]
5) o PIP2P3 7EUSEAEE 5 AIASBEE CMV-Phy i
BERLT 5 R IOAEBE /N B et 34 5 | i 2y 324
SEPAGIEAR, (9 BERL B FRE IR tH IR SE R B 7 d,
IR 2 i (R R, B 5 1R A %7 IR

SHAE H L T A —3 BL R4S R IR, CMV-Phy
M4 K cDNA 4Nk =4 P1P2P3 A A3 5k aiki ¥
AL IR Gk

RNAI RNA2 RNA3

DNAHE
DNA template

RNAKE 34
RNA transcripts

[El 4 CMV-Phy ZE[E4H cDNA 5t BEHYIRSNE R =4 TBE Hik
Fig. 4 TBE electrophoresis of RNA transcribed from
CMV-Phy genomic cDNA clones

&2 CMV-Phy {RSMNERFP=HE IS4
Table 2 Infectivity of CMV-Phy RNA transcripts synthesized in

vitro

Phy a3kl 7B 31 LA
CMV-Phy virion or transcripts N. glutinosa
Phy %54 T CMV-Phy virion 14/15%
pUC-P1+pUC-P2+pUC-P3 0/15
pUC-P1G+pUC-PG+pUC-P3G 2/15
pUC-P1GG+pUC-P2GG+pUC-P3GG 1/15
(pUC-P1+pUC-P2+pUC-P3) +Cap 9/15
(pUC-P1G+pUC-P2G+pUC-P3G) + Cap 13/15
(pUC-P1GG+pUC-P2GG+pUC-P3GG) +Cap 2/15

*CMV-phy R B80T 5 P1P2P3 WA 0 B4R+ 15 BRI, 14
RACF T BRIt O

CMV-Phy or P1P2P3 was inoculated into 15 host plants and the symptom
was recorded at 14 dpi

Mock Virion

P1P2P3

Mock Virion PIP2P3

15 pl PIP2P3 YA 53 R T8 (RO R o B BEREFD 4 RAE SR, (O ERRR 14 K ik

15 ul P1P2P3 mixture was inoculated onto C. amaranticolor and N. glutinosa, respectively. Symptom expression of C. amaranticolor was recorded at 4 dpi;

symptom expression of N. glutinosa was recorded at 14 dpi

Bl 5 CMV-Phy B RPMFImEN FIEMEST £ LRRE
Fig. 5 Host reaction induced by infectious RNA transcripts of CMV-Phy
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2.4 CMV-Phy 5T 2 RNA BREH N #7
TR HI T CMV-Phy 42 e 7 [ 135

£, LA CMV-Phy 2541 RNA1. RNA2 Fl RNA3 )
cDNA TolEfIH % RNA P=414> %5 Pz-sat RNA.
T1-sat RNA. Rs-sat RNA Fl Tsh-sat RNA [1] cDNA &
AN S IR AN T BeR 14 d, FF R
H dsRNA 7 #T45 RE W CMV-Phy BEWSSCFF Pz-sat
RNA. Tl-sat RNA. Rs-sat RNA fil Tsh-sat RNA &l

(Kl 6) . ¥:Fh 14d, PIP2P3+Pz 5 CMV-Phy Ji gk
TRERIEA —5, B PIP2P3 SIEMGERE: H
P1P2P3+T1 7E.ComHHH F IRtk W] 2. [ CMV-Phy .,
1fii P1P2P3+Tsh 1 P1P2P3+Rs ¥ I 5 P1P2P3+Pz #H
BUPPEER . BLE S5 R L W] T1-satRNA hi 24 B i
CMV-Phy [fiEAR, L& 3 AN FA RNA M
CMV-Phy [FER (7D

3 it

1. CMV KB A ot firh, 2 RAE %)
Browile, whERBREFIIGER, AN E Bt
PEAE — i B e B FE R TS AR AR, AR
GenBank JTkiE CMV J£[K2H RNAT. RNA2 1 RNA3

1 2 3

5 6

RNAL. 2

RNA3

SARNA e

0.5 g CMV-phy FITUR RNA F:FEEFN A EH TR dsRNA. 1:

CMV-Phy JREERL T4, 2: P1P2P3 $%5: 3: PIP2P3+Pz-sat $%Fl; 4:

P1P2P3+ Tl-sat #57#; 5: P1P2P3 +Tsh-sat fFf; 6: P1P2P3+Rs-sat $%F

0.5 g leaf tissue was used for dsRNA extraction. 1: CMV-Phy virions; 2:

P1P2P3; 3: P1P2P3+Pz; 4: P1P2P3+ T1; 5: P1P2P3 +Tsh; 6: PIP2P3+Rs

6 CMV-Phy 5 T2 RNA {RE4H dsRNA #&

Fig. 6 Detection of pseudorecombination between CMV-Phy
and satRANs by extracting dsSRNA from infected host

plants

15 pl PIP2P3 WR-EWINECA I T RNA 53 R T0nHE T, 1. il 2. CMV-Phy JisghiFHef: 3. PI1P2P3 #fl; 4: P1P2P3+Pz-sat
M 5: P1P2P3+ Tl-sat #%F; 6: P1P2P3 +Tsh-sat ff; 7: P1P2P3+Rs-sat J%H

15 pl P1P2P3 mixture with or without CMV-satRNA was inoculated onto N. glutinosa

1: Mock inoculation; 2: CMV-Phy virions; 3: P1P2P3; 4: P1P2P3+Pz; 5: PIP2P3+ T1; 6: P1P2P3 +Tsh; 7: P1IP2P3+Rs

B 7 CMV-Phy 5 4 #1 T2 RNA RRELAKRF O M IREYEEIR ) KL

Fig. 7 Symptom expression on the seedlings of N. glutisona induced by inoculation of pseudo-recombinants between CMV-Phy

and different satRNAs

FEB, AL BE TP B B R 1514,
5351 A CMV-Phy {5 %o s RNA LA MK T S0H
FESEERL T RNA FE R BIH, BEAT RT-PCR 41,

S touch-up 1) PCR AR S, 7E—A> PCR [N
4T CMV-Phy JE[KIZ] RNAT.RNA2 F1 RNA3 4217
LI 18 (F 3) o Bl CMV-Phy {2440
RNA Jy#iH2, RNAT, RNA2 Il RNA3 #fed 1 ok,

{HZ RNA3 § 3R ARG, IF BAEAE A SRR e g 3,
7E RNA2 457 B 11 R AT RNA3 4540507 5 11 L im
AR H ) 4&a17, X nREJE B T7E PCR b #2 H ik FH (1)
Emr G (40 bp LA JF H XA CMV-Phy 17
P75 A RNA B, Bl sed s o Rt b A e
LA 7E RNAL W) 5 5 P2 540 e,
DHS5a. JM109. LE392 Fil NM522 4 Fhga2 A 410 1)
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SPRC, BRI LR ABR PH P Bl A, X T
BESEEH T CMV IRJEZH RNAL S A 25k, /A
T ORI 40 I (5 ks ARSI Palukaitis 245230
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I B 7 5t R 0 2 o SR ARAARE T N I 7E GenBank O
BREFTS], CMV [FJER 4] RNA2 fl RNA3 fH£.
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R KIED v PR G .
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W & KR A3 A& AE H BRI By STER 3 i VS
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i, TEXE 3T FIEESAT 3 A GGG i i
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', CMV-Phy JE[K4] cDNA 50l (K6 58771 LT3
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