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1 cDNA
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1 CMV cDNA
Table 1 Primers used to construct CMV expression vector SD RNA 3 New
Primer Sequence England Bio-Labs Sequenase Version 2.0
R5 5'-ACCTTGGAAAGCCAT-3’ USB -3 SAATP
R3 5 -TTGTCCATCCAGCTTACGG-3’ DuPont
P5 5-CTACGTAATCTTACCACTGT-3 1
P3 5"-CGGATCCTGGTCTCCTATA-3 2 1.5 SD-CMV RNA 3
M 5 -GTCGAGTTATGCATAAATCTGAATC-3" 3 pTE3 Clontech
S 5"-GGCCGGGATCATGCGACG-3' M S
GU 5"-AATGCATGAAGACTAATCTTTTTCTC-3" 3 SD RNA 3 ¢cDNA  CP
GD 5"-ACTCGAGAAGCTCATCATGTTTGTAT-3" 4 Nsi | pGEM-T
GusU  5-AATGCATGAAGACTAATCTTTTTCTC-3 3 Nsi | DNA
GusD  5'-ACTCGAGAAGCTCATCATGTTTGTAT-3' 4 Xho 1 pBluescript SK
DU 5 -AATGCATGGTTCGACCATTGAAC-3" 3
D pSD3 2

DD 5-A CTCGAGTTATACTTGATGCCTTTTTC-3" 4
FU 5 -GTTTATTTACAAGAGCGTAC-3’

FID 5-AGAGTCTAGACAATCGAG-3" 5

F2D 5“TCCTCGGGAGTGTCGACACC-3" 6

Restriction endonuclease recognition sequences added in the primers

1 SnaBlI 2 BamHI 3 Nsil 4 Xhol 5 Xbal

are underlined

6 Sall

pTEF3 3 pGEM-T

Sal |
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Sal1  Scal
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1 SD-CMV RNA 3
Fig. 1

cDNA
Sequencing strategy of the full-length
c¢DNA from SD-CMV RNA 3
Sequencing primers @ Universal primers T7 T3 or SP6.
@ Synthetic specific primers.
SD1 5'-GCGCTGATAACGC-3"  SD2 5'-AACGAGGGGCCGG-3
D3 5'-TGCGCGCAGTGAGTC-3" S 5’ -TACGCATCGAAAGC -3
D5 5-GAGTTAATVCCTTTGC-3" SD6 5'- ATGCGOGAAACAAGCTTC-3
SD7 5 -TGGATCTTAAGAGTC-3" SD8 5'-GAGGCACCTTTG-3'

XS

pTF3 »-~GTTAG---

Site-directed mutagenesis

XS

*X

| Nsil/Xhol and ligation ‘
*X S

,.GTIETGCATGNNN E’I’AG.,,

Nsil/T4 DNA pol
*X S

...GTIE’I‘GNNN ETAG. ..

2 SD-CMV RNA 3 cDNA

Reporter genes were amplified
by PCR and cloned into
pGEM-T vector

pSD3

Fig.2 Replacement cassette constructed with CMV RNA 3 cDNA
Stippled box the CMV CP coding sequence empty box the reporter
gene coding sequence N Nsi [ X Xho I S Sal
NNN the second codon of the reporter gene the asterisk —*

represents stop codon of the reporter gene

GU GD GusU

GusD DU DD GFP GUS DHFR
PCR pGEM-T

Nsil Xhol
pSD3 CP Nsi 1 T4
DNA

2
1.6 CMV
pBluescript SK
Kpnl Sacl pCass2

pCassKS 3 Fny109

FU FID PCR Fny RNA 1 5" ¢<DNA

© 388k mas mm s i INAGES e/ journals. im. ac. cn



17

42
Xba 1 pCassKS  Stu I Xba | Fny RNA 1 3" ¢cDNA pBluescript
Fnyl09 Pst [ T4 DNA SK Xbal Sacl pCassKS
Xba 1 pBluescript SK Fny RNA1 5" ¢cDNA Fny RNA 1
Not [ T4 DNA Xba 1 cDNA pCassF1
JBR22 o Puull pCassFl Pull
353P 35ST
Haell Pl pCassF2 Pall
prtl el Ampt 355P 35ST
HindITl pCassKS
35S P Hindl pCassSD3:GFP Sacl
358P 35ST
35ST lacZ
Haell HindTTl sacl
Pyl pCassSD3:DHFR
355P 35ST
Transcription start  SK-MCS Hindlll pCassSD3:GUS Sacl
/?GGCCTCQGTAC‘C*.IGAGCTﬁGAATTIC 355P 358T
Sul  Kpnl Sacl  FcoRl CEl3apenc B GEP gene
-] DHFR gene 9 GUS gene
A B
3 pCassKS CMV
Fig.3 Structure of the cloning vector pCassKS and full-length ¢cDNA clones of Fny-CMV RNAs 1 and
2 and the chimeric SD-CMV RNA 3 with CP gene replaced by reporter genes
A. Molecular structure of cloning vector pCassKS. SK-MCS multiple cloning sites from pBluescript SK.
B. CMV-based expression cassettes released by relevant endonuclease digestion before inoculation.
35SP 35S promoter with the duplicated enhancer 35ST 35 S terminator.
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Xho 1 CP Nsi 1 T4 0 )
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2 SDRNA3 Fny RNA1 RNA2 LucC GUS
cDNA 5’ pCassKS Fig.4 Expression of GUS in tobacco protoplasts
Stu 1 RNA 5 from CMV vector GUS  and pBI221
The relative activities of GUS are calculated by normalization with the
2.3 luciferase activities. Tobacco BY-2 protoplasts were transfected
with 1 or without carrier DNA 2 .
RNA 2.5pmol L
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Cucumber mosaic virus cDNA Vector Expressed Foreign Genes in Tobacco Cells

LEI Wan-Li FANG Rong-Xiang® ZHANG Guo-Hua
Institute of Microbiology Chinese Academy of Sciences Beijing 100080 China

Abstract  Full-length cDNA of SD strain CMV  SD-CMV  RNA 3 was cloned and sequenced. An Nsi [ site was creat-
ed at the sequence around the start codon of coat protein CP gene and a replacement cassette was constructed. The CP
gene was replaced by green fluorescent protein GFP  gene B-glucuronidase GUS gene or mouse dihydrofolate reduc-
tase DHFR gene respectively. The cDNAs of Fny-CMV RNAs 1 and 2 and the chimeric SD-CMV RNA 3 were cloned
between the 35S promoter and terminator separately. Tobacco protoplasts transfected with the CMV ¢DNA vectors ex-

pressed the three reporters implying that CMV could be used as an expression vector.

Key words  Cucumber mosaic virus replacement vector tobacco protoplast
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