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HEHEERESBHEE-N4I EERSE
cDNA TEMNHMBESELESH

B & HRET

(FEMFRMEWHIR X

100080)

xR0 \EAEHFBER FHEAYNIER BR KR AERR

FESES Q789 TRFIRE A
MY E RN EN YR ERE P AR ERE
HEMR.BY FTHESMNBEFAANMEBNA T 2FRE. 5
YRS ARMEANETENEE . YA EEEEDINAE
E FENBTES ANAERSERERAXAERAER X
FEERRPEINRERASEHADEREFRAEANHR
FAE, AEHEH" Y. FREADREOESHIR RN
FRERXAKAHHARAAHRCEL, WA THEER
AMMBENHEERN THAENAAEIFENMAEANREEL,
HELHRERET N N R IR EHRELEY
FEEHK(TMV)HERMBLRIS, %MW ESN X
TMV(LERSEA)ELAHERPAERMSERE, B
E0EAXEER . ZAARENEEENBEE. XHR
FCMAREKR BRAAFINE RNAMELERRSR
BHEE LR RNA A B o S air THRT . A hE
BAFAFEFRANANBSENE, SR TRARLE MM
BEHEMKEEREEESE -NI4 2 EEHA DNA, KT — %
BEARKBRBEIANT T £,

1 M85k

BR . GMMEN

TMV ®BBH MY N14 LR KR HF & DHS« 3%
AEMAE.pUCIB AR B EXAEYTRAA,
1.2 M5EM

FEH® KA Merck 27 ™ & ;RT - PCR £ .5mall .
Hincll .Pst I .Kpn 1 7 % H Boehringer Mannheim 7= & ; T4
ZREFH MMM . T4 DNA X 48 PCR /=9 £ b i & . &
ShE R R Tag DNA B4 MW ¥ 5 & 35 Promega 2
A= i T4 DNA i # M. BamHI, EcoRI, Clal. Stul #
Klenow H B % TaKaRa £ T B A A~ & ;RNase . R R . A
28 B (Acr) N, N'-TE 6 US4 8B (Bis) NN, N, N'- 0 &
¥ Z Z & (TEMED) % Pharmacia 2 & 7= # ; Tryptone, Yeast

1.1

WO B 89 :1999-04-05, 8 1 B §9:1999-12-30.
E&WH -BFHANFEELEI(39770034),
* WRES,

I MM E 1000-3061(2000)02-0207-04

Extract F{E R 5 3 I8 8 & Oxoid LTD(England) /= & ; H
BRANGES T,
1.3 SHBEEME RNA W&
BN 2B Rl & RNA 88 B Tt E ik
I‘&ﬁ‘mo
1.4 BNMER LA DNA XRRE
BHEIM(IIMEXTEHRT.
1.5 RT-PCR "l EFA cDNA
B ERN TMV EBKISUDNA £ B B39, 3
WS ey s Rm LAk SPe WEBRATHEN,ET
o n SHRRH Kon | YIS, FIWAFANOT:
5" Bl #: GATTTAGGTGACACTATAGTATTTTTACAA-
CAATTAC(37 bases, T R &5+ % SP6 ¥ R RH 30 F);3'3
# : GGTACCTGGGCCCCA( T)ACCGGGGGT(24 bases, T #4
BESHR Kpn | MU K). hehEREREMEWTREFTE
wEEARAPLER.
RT-PCR##EHHEARNANBRMAN(GT. RTREE
N2CHH 1 h, PCRY MHWFKMH5:94C 2 min; 94T 30
5,60 30s,68C 6 min,35 ¥ ;68°C 10min.
1.6 TMVHINI42KERZE(E1)
1.6.1 PCREHMMMLEMSETE: 7 ¥ ™=k
W, AT XZBEEMMEMA T4 DNA RSN #T S X
BB 3R BY, HA BamHI 4,58 1~3333 F
NWAKE(SFH,3.3 kb)# 3334~ 6395 BRI h A B
GRFLILI):EBEARBMIEERSE, 23A
Smal]l /BamHI 8 Hinc [l /BemHI % B F pUCI8 (pTBS/
pNES,pTBH/pNBH); %4 TREABHENFREZ S X
B #F ¥ DHSa, 7 i% 3 4 32 B , BamHI. Clal. EcoRI, Stu] B
HEE,
1.6.2 SKHEBRMIMRBENERE: SKAEAIINRER
R EFEEALAEX, TMV #1 Ni4 5 # M BamHI/Pst] &
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I # 16 &

BamHU/Sph I ¥ 3 HREFFIBABU S FANEARYE NS
M ES (pTMV - Cv/pNU4 ); L FEZ S AXBITHE
DHSa, | BamHI,Kpn1.Pst1 8 BamHI.Sacl/Sph1 . Pst1 B
VR PCRYMEELEPEEANEATRR.,

PCR Products
T4 polynucleotide kinaulﬂ DNA polymerase
—_——64kb
BamHl|
3.3kb +
T4 DNA | BamHl
ligase | Smgll
WY !
or? %) BamH] amHl&/’
/ ” NES Pstl/Sphl Psﬂ/.sphl‘ pTBH/pNBH
\ 6.0kb T4 DNA 3.7kd
\ ligase %
dacy
e S/NES TBH/NBH

TMV-Cy/N14

&1 MR pTBS/pNBS.pTBH/pNBH,
PTMV-Cv/pN14 iy #g gt

1.7 ZREXESIWEFFNNE

F Tag Track ¥ 7 5 , B F 3 ¥ 4 pUC/ML3 forward
(24 mer) fl pUC/M13 reverse{ 17 mer), M 8 ¥ & {ir # %
{a **S)dATP(1 000Ci/mmol) .
1.8 kiR MBENAE
1.8.1 BEMHERRNANESE: MEENELFARNYS2
e JH Pst1 8 #E 4K pTMV — Cv, Sphl 4R # 4k pN14, Klenow
AE(S uw/pg DNAYHIF 3R B8 B8R 2K, 280
P, RUMAMER T DEPCLAEM T E AP, BE RN
AHBMAERARITHIRE,
1.8.2 BYIEE.: HXMUIRENIE.ERPTEDLRS
DNase 0 B , HERFRPBE., K8 #HE = £ 8 ( Nico-
tigna samsun NNJY, I B K BE )G, 8 ¥ ¥ i 18 ( Nicotiana
tabacum cov. REMBH)A=4M, UERETRAFBRRE
BiER. BE=4AWLELAHR, i E R EHL 1R
TMV #INI4 AR SER A EATIRE,

2 BR544K

2.1 RT-PCR

TMVHINI4 S PCRY M-S — & (H2) . KE
#5 6.4 kb,

HTFEREENUAEA, ET RTRUEN, XTRER
M RNaseH HHE R . F 2B 2K DNABSEFY,
FERFANEERES P, RNaseH WA ETRETHA
SEH.ETHEBLKN DNAS &5, PCR fsd M1l
S+EEY. MHMAT PCR # ¥ & DNA B 4 ¥ (PWO DNA

polymerase) B A E N 1.5x107°~3.2x107%, L Bl
Tag DNABRAR(BEE 2.6x10 KK 10K, BETH
REEMAALH,

2.2 SRS KEANTESST

221 TMVHNUASENAIEANSERREORTIERE:
BESEFAMLRIEE,E TMV M N14 B cDNA #$,3.3
kb St EH — T BemHI UG, B Z ML E PCR =W, 7>
E3kbELRBETAE(E2), RERE, ¥ TMV 5'F
P i s BE AR (pTBS) A EcoRI B84, 87 54 3 &4 :0.3 kb,
2.3 kb;3.4 kb; T 3’ FF 51 89 7 & & 8 (pTBH) # BamHI il
Chal B EHN2 &% :2.3kb,3.5kb(E2), 5&EXFH
REWE.

N14 5" FF 5] i) 5 BE i B (pNBS) EcoRI BB I IS 59 3 2 %
#:0.3 kb,5.7 kb;3' B 5 B B 4 i & (pNBH) B BamHI R
Sl WG H A2 £%:2.3 kh,3.5 kb{E 2), 5& % F 7
ZL—H,

13121110 ¢ 8 7 6 5 4 3 2 1

bp
= om
ITT——3054
16
\1018

517

2 TMV 5 Ni4 cDNA Lt B SZ2 B i B pTBS,pNBES,
pTBH, pNBH & 8§ ] 5+ t

Lanel :1 kb DNA ladder marker; Lane2&3; RT-PCR product of TMV
cDNA and its digestion with Bem HI; Laned &5 : pTBS/Bam HI , EcoRI;
Lane6 &7 : pTRBH/BamHI , Bam HI & Clal;Lane8&9:RT-PCR product
of N14 ¢DNA and its digestion with BamHI; Lanel0&11; pNBS/
BamHI, BamHI & Stul;Lane 12&13:pNBH/BamHI, EcoRI

222 SAIVREFAMNSE: SESSFEALMTS
#,TMV-Cv ¢cDNA F 5P X Psrl i &, W N14 cDNA FF
X Sphlfifi, Hx H# & pTBS %6/ BamHI MY, /5
Pst] {46, B 5 3" 5L B FF 913 8 (pTMV-Cv); TI 8 pNBS %
A BamHI BtD, B H Sphl . B S 3 A FIHE
(pN14), EHARE pTMV-Cv l§ BamHI Bl h— & %:9.1
kb Kpn 1 WI# A 2 £ :2.7 kb,6.4 kb; P 1 Bt — &% .
9.1 kb;pN14 fl BamHI B§ 491 5 — % #:9.1 kb; Sacl/Sphl
¥ AP EN:2.7kb,6.4 kb, P BT N —%#:4.5kb
(P PelfifR), BEHBENAESR.HTPCRY M, Ny
—%&%.6.4 kb(H 3),
2.3 ZEEEASIMEFAMNNE

TMV # N14 M5 X B3 (<50 bp) ME & R 53
REEFFIRLHA,
2.4 HKHWBNAEEN

HEFDEFRTHNRBE YT RE. R4 W2
DNase #H 465 , 01 WA 5 3 B RNA(TMYV RNA) X /h—F K
H(E4), REEAEREGEMN RNA SR EERA RNA
MaFRDEF—F THTHESS.
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pTMV-Cv fl pNI4 MIFE RPEPBRR =ZEW,3~-5dHR
HEHAMEBENRE I AR AEBEA, HER1-3.5
mm;EENERA AR 2-6mm, HEAHEELEE
9 8 7 6 5 4

3 2 1
bp

5090
S

3054
2036
1636
1018

57

B3 REFN pTMV 1 pN14 5 BEG 5T
Lane §; 1kb DNA ladder marker; Lane 2 ~ 4: pTMV-Cv/Bam HI,
Kpnl,Pst1; Lane 5: PCR analysis of pTMV-Cv; Lanet ~ 8: pN14/
BamHI, Sacl/Sph1, Pst1;Lane: PCR analysis of pN14

5 4 3 2 1

M4 pTMVH pNI4HR>HETRERY
HEREEPOREKLSH
Lanel : TMV RNA as marker; Lane? &3: DNase-treated transcrip-
tional mixtrue of pTMV-Cv; Laned &5 :DNase treated transcriptional
mixtrue of pN14

. 20d 6, B pIMV-CvERAMBAR LR SHEEY
FERERNGRAR N R REER  BM M ST
HEE REAERRSERHESMRENRBERER
BESAME -4 dFRBEH AR, THER pNI4 FHR™
BHEEM,7T-8d AL ANKS TMV BRNEHER,
B1EAEERBE;ZERENTABR=S2MWMTHA

ER.SHEEXH N RERRANERTLHEAE.

R4 10 4 pTMV-Cy #1 8 4~ pN14 B REF #17T
THASZARLELRR SRERBSITAARRER
Wk,

3 # #

HEX, BTHATEFERANSERE, B EX
TMV EEANER . DIREHEBATRERANTR. R
FUHBBERE(AEERERINAXEES(CPHES
EAMP)ABEXEA#TREEHENAARE, XEH
FEUANFEFBELINERRENTERARACP R
MP A1 CPRBEERT(AERL HAS)E
RCPERE SHANRFOREEMTLI EAYHRE
SRBZANAEAAREEL #TEEEERATDE
PEEORARFEERS, MPEABERMETFAH
i MPHEEERPARPNEH=EEHAT B W
B R B B i = 2 4 LT AR 4 BE D A AU
R, EE N4 FEERPNEEH LA RBBRETNBRY
FHEER EAMIBRNBREYS TMVEER HEEX
MECPAMPABEANEEHREUN, RNEXELBH
N4BPRHELRANZIEFRSH CPRAMPABERMR
AHEXTEIL. SABRNEA EZHHES 126 kDa/
183 kDa ORF, MET (A HEHX P DI A D2 EMEE )2 ¥
W30kD: EH mRNAMERERBE M ERERFR
WEEAARB MR ESHFE HXHEERFTS N4 B
EFBEHELE ROKELENFOERE AREST
BARENFEAREAKREER, BREZNERA
B UEARAACEANAFEERYEK,

M5, TMV #I N14 B EE S WBEH m GpppG K
TR, AETREN EAREN, TESMET, RT
CEAGBPEN RNABFEHTEN TEORMER
MEBEMEE, £FELMRBAEE R RNA 0K
FERD AR EMERIAME REIEFSHNSE
i%ﬁ;ﬁﬂigﬁﬁ:[a‘ls‘n]o
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Cloning and Infectivity Analysis of the cDNAs of Tobacco Mosaic Virus
(Tomato Strain)and Its Attenuated Virus(N14) Genomes

YANG Gong QIU Bing-Sheng*®
( Institute of Mlicrobiology , The Chinese Academy of Sciences , Beijing 100080)

Abstract  An oligonucletide primer with SP6 transcription promoter and the other primer with a Kpnl site at 57 termi-
nuses were used to prepare the cDNAs of tobacco mosaic virus(TMV, Chinese isolate) and its attenuated virus( N14, ni-
trite-treated mutant, tomato strain)genomic RNAs by RT-PCR. The ¢DNAs were cut into two fragments by BamHI and
first cloned separately then recombined into pUCI8 by the restriction endonucleases of BamHI, Smal, Hinc II » Pstl,
Sph1. The sequences of 5 and 3’ terminal nucleotides ( <50bp) were consistent with the reported references. The infec-
tious clones(pTMV-Cv/pN14)have been obtained and corroborated by in witro transcription with SP6 RNA polymerase
and tobacco infection. Necrotic Jocal lesions were observed in Nicotizna samsun NN induced by the transcripts from both
PTMYV and pN14 within 3 ~ 35 days after inoculation, systemic symptoms showed in single-lesion infected Nicotiana to-
bacum cv . coincided with symptoms of tobaccoes infected by TMV and N14.

Key words TMYV gene,attenuated virus N14 gene, cloning, transcription, tobaceo infection

© PERFREBEDFRMATIKSHREST http://journals



