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1 UGA ssRNA TRV RNA1  ORF1 134kD UGA
Table 1 All ssRNA plant viruses with 194kD 7 ORF3
the leaky UGA stop codon 29kD ORF4  16kD PRV RNAI
GenBank No. Virus and component Genes TRV PEBV RNAI 4 ORF
AJ012005 CWMV RNAL1 Furovirus 8
AJ012006 CWMV RNA2 Furovirus 141 201 30 12kD
AJ132576 EWMV RNA1 Furovirus MCMV 4
AJ132577 EWMV RNA2 Furovirus ORF 31.6 50 9 25.1kD 9kD
107937 SBWMY RNAI Furovirus UGA 32 7kD
107938 SBWMV RNA2 Furovirus 9 PEMV ORF1
AJ132578 OGSV RNAL1 Furowjrus 34KD ORF2 84KkD
AJ132579 OGSV RNA2 Furovirus
D00155 TRV RNAL Tobravirus ORF3 67kD ORF4
D86636 BBNV RNAL1 Furovirus Cp
104573 PEMV-1 RNA Enamovirus ToMV-K 4
123972 PRV RNAL Tobrovirus ORF 98.5/126/183kD 27kD
X14006 PEBV RNAL1 Tobravirus 17.6kD CP  98.5kD UGA
X14736 MCMV RNA Machlomovirus
X78602 PCV RNAL1 Furovirus 126kD
X99149 IPCV RNA Furovirus
AF155507 ToMV-K RNA Tobamovirus SBWMV OGSV EWMV CWMV:
CWMV  Chinese wheat mosaic virus EWMV European wheat mosaic RNAL M 150K H * RI 209K MP
virus OGSV oat golden stripe virus TRV tobacco rattle virus BBNV  broad SEWMV OGSV E\’;'MV CWMV- H -
bean necrosis virus PEMV pea enation mosaic virus ToMV-K  attenuated to- RNA2 19K * RT $4K C-R
mato mosaic virus PRV pepper ringspot virus SBWMV  soil-borne wheat mo- - H -
saic virus PEBV pea early browning virus MCMV maize chlorotic mottle vir- PCVRNAI MI3IKH *RT19IK CR
us PCV peanut clump virus IPCV Indian peanut clump virus. BBNV RNAI 1 M 150K H * RT H209K =
2 PEMV RNALI ) H 130K RdRp CP* RT'—
2.1 UGA opal ss- TRV RNAI ) MI34KH * RT';I‘W,_
RNA al H _H F
MCMV 316K 111IK9K * RT 327K CP
17 UGA opal q I I -
EWMV OGSV CWMV PCV IPCV BBNV PEBV RNA . M 141K H * RT 201K ’ 30K g 12K .
EWMV OGSV CWMV ToMV-K RNA M985KH * RT126K 183K 27K 17.6K
SBWMV 4 RNA1 ! [T H H
3 ORFs ORF1 150kD 1 UGA ssRNA
209kD Fig.1 Genomic structures of ssRNA plant viruses with leaky UGA
ORF3 RNA2 3 M. methyltransferase H. NTP-helicase RT. read-through
ORFs ORFI 19kD protein C-R. Cys rich protein MP. movement protein
CP. coat protein * .leaky UGA location
CP UGA 84kD
ORF3 Cys PCV RNA1 5’ 17 UGA ssRNA
ORF 131kD
UGA 191kD N voc
ORF3  15kD Cys > IPCV NTP GXXGXGKX/T
RNAI 3 ORF 130 60 14kD RNA !
BBNV RNA  ORFI 150kD ORF2 C © GDD’ ss-
209kD 6 RNA RdRp ?

TRV PRV PEBV
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RNA ‘ GDD’ RNA CAAUUA 183kD
NTP- * GXXGXGKX/T" " ssRNA UGA
ToMV-K98. 5/126 kD UGA
16 ssRNA UGA 17 RNA
2 UGA
ssRNA UGA opal
CGG UGA 17 5
RNA  UGA CP
2.2 ToMV-K UGA MCMV P9 AUG
ssRNA  UGA RNA
Karin " C,CA
UAG GCA tRNA™  {RNA®* UGA
amber 126kD Trp Cys ToMV-K
UAG UGA ssRNA
Tyr 14 2
Tyr
tRNA™ EXXX % RXXS UGA 5
GYA UAG C K'S
2 ToMV-K UGA ssRNA
Table 2 The contexts of leaky UGAs in ToMV-K and other ssRNA plant viruses
GenBank No. Virus and component Gene Context of the read-through region
AJ012005 CWMV RNAL replicase E F D K * R F G S
gaa uuc gac aaa UGA cgg uuu ggg ucg
AJ012006 CWMV RNA2 cp E G S S * R D G \
gaa ggu ucg agu UGA cgg gau gec guc
AJ132576 EWMV RNALI replicase E L A K * R F G S
gag uug gcg aaa UGA cgg uuu geg ucg
AJ132577 EWMV RNA2 Ccp E G T S * R D G \
gaa geu ace agu UGA cgg gac gec guc
AJ132578 OGSV RNA1 replicase E N Q K * R F G S
gag aau cag aaa UGA cgg uuu ggg ucg
AJ132579 OGSV RNA2 Ccp E G S A * R G G \
gaa ggu agu gee UGA cgg gge gge guc
D0O0155 TRV RNAL replicase E T v L * R F R S
gag acc guc uua UGA cgg uuu cgg ucu
D86636 BBNV RNAL1 replicase E G p K * R C G S
gaa ggu ccu aaa UGA cgg ugu ggg ucg
104573 PEMV RNAI Cp N A S L * G D D A
aau gee uce cuc UGA ggg gac gac geu
107937 SBWMV RNALI replicase E L T K * R F G S
gag cuu acu aaa UGA cgg uuu ggg ucg
107938 SBWMV RNA2 Cp E G S S * R D G \4
gaa ggu ucg agu UGA cgg gac ggc uge
123972 PRV RNALI replicase D A A L * R C R S
gau geu gee uua UGA cgg ugu cgg ucg
X14006 PEBV RNAL replicase D A M K * R C R S
gau geu auc aaa UGA cgg ugu cgg uca
X14736 MCMV RNA P9 F N F N * A G v C
uuc aau uuc aac UGA geu gga gug ugu
X78602 PCV RNA1 replicase E Q T K * R F G S
gaa cag acc aaa UGA cgg uuu ggg uca
X99149 IPCV RNA1 replicase E Q T K * R F G S
gag cag ace aaa UGA cgg uuu geg ucg
AF155507 ToMV-K RNA replicase E M I R * R A N A
gag aug auc aga UGA aga guc aau gcg
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2.3 UGA opal ss- ToMV-K ToMV-K
RNA

DNA Star ToMV-K
UGA opal ssRNA ToMV-K
Gar-
nier-Robson 17 ssRNA
a- UGA opal
B- B- UGA ssRNA
a- MCMV  PEMV ToMV-K
UGA B- MCMV UGA PVX
PEMV a- PVY CMV BYDV PLRV TuMV
B- B- PVX PVY CMV BYDV PLRV TuMV
2.4 UGA ssRNA
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Function of the Leaky UGA Codon in ssRNA Plant Virus Genomes

WEI Jun-Ya

YANG Gong QIU Bing-Sheng ZHANG Ji-Shu

Department of Molecular Virology and Biotechnology Institute of Microbiology Chinese Academy of Sciences Beijing 100080 China

Abstract The opal mutation UGA at nucleotide 2670 ~ 2672 in the replicase gene of the attenuated tomato mosaic virus K

ToMV-K mainly contributes to the virus attenuation based on a series of studies on the viral attenuation mechanism. From analy-

sis and comparison between the replicase gene mutation point of ToMV-K and the related regions of all plant viruses containing

the leaky UGA we have found that some characters including the CGG motif o-helix structure and some specific amino acids

are presumably able to helpfully confer the readthrough mechanism. Finally some other ssRNA plant viruses like PVX PVY

CMV have been analyzed. We found that their genomic modifications and viral attenuations could be explored according to the

mutation mode of the ToMV-K replicase.

Key words ToMV-K read-through plant virus
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