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1.2 2.2 TMV-Cv  TMV-N14 cDNA
56
pTMV-Cv  pNI14 Genbank AF165190
pUCI8  pBluescript M13- KS AF155507 TMV-Cv  TMV-N14 ¢cDNA
4
DNA M13 T3 ORF ATG
T7 T7DNA Tag DNA
aBS dATP 377 version TMV-Cv 6395bp 126kD 183kD 30kD
3.0 17.6kD
1.3 DNA 69 4903 5712 3419 4919
DNAStar  ANGIS. GCG 5709 6191 TAG TAA TAA
DNA ORF TMV-N14 98.5kD 126kD 183kD 27kD
17.6kD
Genbank Rosel 72 4906 5703 2672 3422 4922
Jotun Hein 5634 6182 TGA TAG TAA
5 TAA 1

1 TMV-Cv TMV-N14
Table 1 Genome structures of TMV-Cv and TMV-N14

2.1 TMV-Cv TMV-N14 cDNA

< TMV-C TMV-N14
TMV-Cv  TMV-N14 cDNA Y
56 Total genome size 6395nt 6384nt
TMV-Cy DNA 16 5" Non-coding region 1~68 68nt 1~71 71nt
4 pBluescript MI13- KS 98. 5kD protein cistron — 72~2672
pUC18 TMV-N14 DNA Number of amino acid residues 867 a.a.
126kD protein cistron 69~3419 72~3422
9 pUCIS8 1
Number of amino acid residues 1115 a. a. 1115 a. a.
(a)
a
N cis 09— —
FcoR1 Scal Hindlll St Clal £coR BamHl Hincll EcoR1 Dral HindIll Clal - Accl 183KDD protein cistron 694919 724922
B | I\| | ‘ |\| | I I I I ! Number of amino acid residues 1615 a.a. 1615 a. a.
270 860 14501680 2200 2680 333035704300 4600 5080 5670 6060 Movement protein cistron 4903~5709 4906 ~5634
— Number of amino acid residues 267 a.a. 241 a.a.
= Coat protein cistron 5712~6191 5703~6182
Number of amino acid residues 158a. a. 158a. a.
®) " sl 6192~6395 6183~6384
Xbal Psf BamHI 1 Hincll
| | | { ~. | 3’ Non-coding region 204nt 202nt
L | [ [ ] 11 1
1010 1900 2700 3330 4200 5200 5600
2.3 TMV-Cv TMV-N14 cDNA
5
= in pUC18 ,= : in pBluescriptM13-)KS, TMV-Cv TMV-vul-
#  sequenced by synthetic primer gare Korean isolate

99 % ORF

1 TMV-Cva TMV-NI4 b cDNA 126kD 183kD

Fig.1 Enzyme maps and subclones of TMV-Cv a

and TMV-N14 b cDNAs 2
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2 TMV-Cv  TMV-vulgare
Table 2 Genome structural comparison of TMV-Cv and TMV-vulgare

TMV-30 TMV-vulgare Average sequence homology %
Total genome size 6395nt 6395nt 99.4
5" Non-coding region 1~68 68nt 1~68 68nt 100
126kD protein cistron 69~3419 69~3419 99.5
Number of amino acid residues 1115 a. a. 1115 a.a. 99.8
183kD protein cistron 69~4919 69~4919 99.5
Number of amino acid residues 1615 a. a. 1615 a.a. 99.7
Movement protein cistron 4903~5709 4903~5709 98.8
Number of amino acid residues 267 a.a. 267 a.a. 99.3
Coat protein cistron 5712~6191 5712~6191 100
Number of amino acid residues 158a. a. 158a. a. 100
3’ Non-coding region 6192~6395 6192~6395
204nt 204nt 99.9
TMV-N14 6 126kD 183kD UGA
TMV-L Japanese isolate UAG TMV-N14
5634bp UAA
ORF TMV-N14 2kD
2670 ~2672nt UGA 3
98.5kD
3 TMV-N14 TMV-L
Table 3 Genome structural comparison of TMV-N14 and TMV-L
TMV-L TMV-N14 Average sequence homology %
Total genome size 6384nt 6384nt 99.7
5" Non-coding region 1~71 71nt 1~71 7Int 100
98. 5kD protein cistron — 72~2672
Number of amino acid residues 867 a.a.
126kD protein cistron 72~3422 72~3422 99.6
Number of amino acid residues 1115 a. a. 1115 a. a. 99.1
183kD protein cistron 72~4922 72~4922 99.6
Number of amino acid residues 1615 a.a. 1615 a. a. 99.2
Movement protein cistron 4906~ 5700 4906~ 5634 100
Number of amino acid residues 263 a.a. 241 a.a. 100
Coat protein cistron 5703~6182 5703~6182 100
Number of amino acid residues 158a. a. 158a. a. 100
6183~6384 6183~6384
3’ Non-coding region 204nt 204nt 100
2.4 TMV-Cv  TMV-N14 ¢cDNA ORF 229 Asp-Val 249 Leu-Phe
TMV-N14  TMV-L  126kD 183kD
TMV-Cv TMV-vulgare  126kD 183kD 13 34 Ala-Thr 335 Thr-Ala
5 790 Asp-Asn 921 Ala- 349 Tyr-Cys 385 Asn-Ser 510 Arg-Lys 636 Pro-
Thr 1134 Ala-Thr 1199 Ile-Met 1530 Ala-Val Ser 760 Asp-Asn 774 Arg-His 867 -Arg

2 TMV-Cv 126kD 183kD

TMV-LCv  TMV-vulgare

895 Arg-Gly 1285 Met-Leu 1371 Tyr-Phe 1376

Asn-Ser 3

TMV-N14 TMV-L
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4 UGA
Table 4 Natural UGA read-through sites in some different plant viruses
Virus Genus Sequence of the read-through region Reference
TRY Tobravirus E T \% L * R F R S
RNA-1 GAG ACC GUC UUA  UGA CGG Uuu CGG UCu 10
PEBV Tobravirus D A M K * R C R S
RNA-1 GAU GCU AUG AAA UGA CGG UGU CGG UCA 11
SBWMV Furovirus E L T K * R F G S
RNA-1 GAG CUuU ACU AAA UGA CGG UuUU GGG UCG 12
PCV Furovirus E Q T K * R F G S
RNA-1 GAA CAG ACC AAA UGA CGG UuUU GGG UCA 13
SBWMV Furovirus E G S S * R D G \%
RNA-2 GAA GGU UCG AGU UGA CGG GAC GGC GUC 12
TMV-N14 Tobamovirus E M I R * R A N A
RNA GAG AUG AUC AGA UGA AGA GCU AAU GCG
183kD 98.5kD  126kD 98.5kD
tRNADT  (RNAT™ ORF 25.6kD
10% 126kD 54kD 14
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Complete Nucleotide Sequences and Genome Structure of Two Chinese Tobacco Mosaic
Virus Isolates Deduced from Full-length Infectious cDNA Clones
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Abstract The complete nucleotides of two Chinese tobacco mosaic virus TMV  isolates TMV-Cv  vulgare strain and
TMV-N14 an attenuated virus originated from a tomato strain were determined from their respective full-length infec-
tious cDNA clones and compared with published TMV sequences. The genome structure of TMV-Cv contained 6395 nu-
cleotides in which four functional open reading frames ORF coding for replicase 126kD 183kD movement protein

MP 30kD and coat protein CP 17.6kD respectively could be recognized. TMV-N14 contained 6384 nucleotides in
its genome. In contrast to TMV-Cyv five functional ORFs encoding the replicase 98.5kD 126kD 183kD MP 27kD and
CP 17.6kD respectively were detected in the TMV-N14 genome. TMV-Cv is 99% homologous to a Korean TMV
isolate belonging to the vulgare strain at the nucleotide level. TMV-N14 is 99 % homologous to a highly virulent Japanese
isolate TMV-L  tomato strain at the nucleotide level. In TMV-N14 one opal nulation UGA occurred in the replicase
gene and one ochre nutation UAA in the MP gene. The former mutation created a potential additional ORF within the
replicase gene the latter reduced the size of the MP to 27kD. In addition there were also 13 amino acid substitutions in
the replicase gene of TMV-N14 when compared to that of TMV-L. Collectively these changes may have significant im-
plications in the attenuation of the virulence of TMV-N14.

Key words TMV-Cv attenuated vaccine strain TMV-N14 ¢DNA sequencing
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