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Abstract


Cucumber mosaic virus (CMV)-encoded 2b protein from subgroup IA or subgroup II was shown to be a determinant of virulence in many solanaceous hosts. In this study, the virulence of 2b proteins from subgroup IB strains was analysed using four intraspecies hybrid viruses, which were generated by precise replacement of the 2b open reading frame (ORF) in subgroup IA strain Fny-CMV with the 2b ORFs of four subgroup IB strains, Cb7-CMV, PGs-CMV, Rad35-CMV and Na-CMV, generating FCb72b-CMV, FPGs2b-CMV, FRad352b-CMV and FNa2b-CMV, respectively. FCb72b-CMV was more virulent than Fny-CMV, and was similar in phenotype to its parental virus Cb7-CMV on the three Nicotiana species tested. FNa2b-CMV also was virulent on these host species, equivalent to Fny-CMV or Na-CMV. However, FRad352b-CMV only caused mild mosaic or undetectable symptoms on all the host species tested, and was less virulent than Fny-CMV or Rad35-CMV. FPGs2b-CMV infected all the host species systemically, and induced either mosaic or barely visible symptoms, demonstrating that the inability of PGs-CMV to infect these three Nicotiana species was not due to its 2b protein. The diverse virulence was shown to be mediated by the 2b proteins rather than the C-terminal overlapping parts of the 2a proteins, and was associated with the level of viral progeny RNA accumulation in systemically infected leaves, but not with the rate of long-distance viral movement in host plants. Through analysis of encapsidation of viral RNAs, there was an apparent correlation between the virulence and the high level of encapsidated RNA 2 in virions of Fny-CMV, FCb72b-CMV and FNa2b-CMV.






	
Received: 
15/02/2007

	
Accepted:
25/04/2007

	
Published Online:
01/09/2007


 





SGM







[image: Loading]
Article metrics loading...




/content/journal/jgv/10.1099/vir.0.82927-0

2007-09-01

2024-04-10


























Download as PowerPoint



[image: Loading full text...]
Full text loading...





/deliver/fulltext/jgv/88/9/2596.html?itemId=/content/journal/jgv/10.1099/vir.0.82927-0&mimeType=html&fmt=ahah








References

	
[bookmark: R1]
Atreya C. D., 
Pirone T. P.
1993;  Mutational analysis of the helper component-proteinase gene of a potyvirus: effects of amino acid substitutions, deletions, and gene replacement on virulence and aphid transmissibility.  Proc Natl Acad Sci U S A 90:11919–11923 [CrossRef]


[Google Scholar]

	
[bookmark: R2]
Brigneti G., 
Voinnet O., 
Li W.-X., 
Ji L.-H., 
Ding S.-W., 
Baulcombe D. C.
1998;  Viral pathogenicity determinants are suppressors of transgene silencing in Nicotiana benthamiana 
.  EMBO J 17:6739–6746 [CrossRef]


[Google Scholar]

	
[bookmark: R3]
Chapman E. J., 
Prokhnevsky A. I., 
Gopinath K., 
Dolja V. V., 
Carrington J. C.
2004;  Viral RNA silencing suppressors inhibit the microRNA pathway at an intermediate step.  Genes Dev 18:1179–1186 [CrossRef]


[Google Scholar]

	
[bookmark: R4]
Daniels J., 
Campbell R. N.
1992;  Characterization of cucumber mosaic virus isolates from California.  Plant Dis 76:1245–1250 [CrossRef]


[Google Scholar]

	
[bookmark: R5]
Ding S.-W., 
Anderson B. J., 
Haase H. R., 
Symons R. H.
1994;  New overlapping gene encoded by the cucumber mosaic virus genome.  Virology 198:593–601 [CrossRef]


[Google Scholar]

	
[bookmark: R6]
Ding S.-W., 
Li W.-X., 
Symons R. H.
1995;  A novel naturally occurring hybrid gene encoded by a plant RNA virus facilitates long-distance virus movement.  EMBO J 14:5762–5772


[Google Scholar]

	
[bookmark: R7]
Ding S.-W., 
Shi B.-J., 
Li W.-X., 
Symons R. H.
1996;  An interspecies hybrid virus is significantly more virulent than either parental virus.  Proc Natl Acad Sci U S A 93:7470–7474 [CrossRef]


[Google Scholar]

	
[bookmark: R8]
Gal-on A.
2000;  A point mutation in the FRNK motif of the Potyvirus Helper Component-Protease gene alters symptom expression in Cucurbits and elicits protection against the severe homologous virus.  Phytopathology 90:467–473 [CrossRef]


[Google Scholar]

	
[bookmark: R9]
Gal-on A., 
Kaplan I. B., 
Roossinck M. J., 
Palukaitis P.
1994;  The kinetics of infection of zucchini squash by cucumber mosaic virus indicates a function for RNA 1 in virus movement.  Virology 205:280–289 [CrossRef]


[Google Scholar]

	
[bookmark: R10]
Guo H.-S., 
Ding S.-W.
2002;  A viral protein inhibits the long range signaling activity of the gene silencing signal.  EMBO J 21:398–407 [CrossRef]


[Google Scholar]

	
[bookmark: R11]
Lewsey M., 
Robertson F. C., 
Canto T., 
Palukaitis P., 
Carr J. P.
2007;  Selective targeting of miRNA-regulated plant development by a viral counter-silencing protein.  Plant J 50:240–252 [CrossRef]


[Google Scholar]

	
[bookmark: R12]
Lucy A. P., 
Guo H.-S., 
Li W.-X., 
Ding S.-W.
2000;  Suppression of post-transcriptional gene silencing by a plant viral protein localized in the nucleus.  EMBO J 19:1672–1680 [CrossRef]


[Google Scholar]

	
[bookmark: R13]
Mayers C. N., 
Palukaitis P., 
Carr J. P.
2000;  Subcellular distribution analysis of the cucumber mosaic virus 2b protein.  J Gen Virol 81:219–226


[Google Scholar]

	
[bookmark: R14]
McGarvey P., 
Tousignant M., 
Geletka L., 
Cellini F., 
Kaper J. M.
1995;  The complete sequence of a cucumber mosaic virus from Ixora  that is deficient in the replication of satellite RNAs.  J Gen Virol 76:2257–2270 [CrossRef]


[Google Scholar]

	
[bookmark: R15]
Owen J., 
Palukaitis P.
1988;  Characterization of cucumber mosaic virus. I. Molecular heterogeneity mapping of RNA 3 in eight CMV strains.  Virology 166:495–502 [CrossRef]


[Google Scholar]

	
[bookmark: R16]
Palukaitis P., 
García-Arenal F.
2003;  Cucumoviruses.  Adv Virus Res 62:241–323


[Google Scholar]

	
[bookmark: R17]
Palukaitis P., 
Zaitlin M.
1984;  Satellite RNAs of cucumber mosaic virus: characterization of two new satellites.  Virology 132:426–435 [CrossRef]


[Google Scholar]

	
[bookmark: R18]
Rizzo T. M., 
Palukaitis P.
1990;  Construction of full-length cDNA clones of cucumber mosaic virus RNAs 1, 2 and 3: generation of infectious RNA transcripts.  Mol Gen Genet 222:249–256 [CrossRef]


[Google Scholar]

	
[bookmark: R19]
Roossinck M. J., 
Zhang L., 
Hellwald K.-H.
1999;  Rearrangements in the 5′ nontranslated region and phylogenetic analyses of cucumber mosaic virus RNA 3 indicate radial evolution of three subgroups.  J Virol 73:6752–6758


[Google Scholar]

	
[bookmark: R20]
Sambrook J., 
Russell D. J.
2001;  
Molecular Cloning: a Laboratory Manual 
. , 3rd edn. vol 1pp. 7.42–7.50 Cold Spring Harbor, NY: Cold Spring Harbor Laboratory;



	
[bookmark: R21]
Shi B.-J., 
Palukaitis P., 
Symons R. H.
2002;  Differential virulence by strains of Cucumber mosaic virus  is mediated by the 2b  gene.  Mol Plant Microbe Interact 15:947–955 [CrossRef]


[Google Scholar]

	
[bookmark: R22]
Shi B.-J., 
Miller J., 
Symons R. H., 
Palukaitis P.
2003;  The 2b protein of cucumoviruses has a role in promoting the cell-to-cell movement of pseudorecombinant viruses.  Mol Plant Microbe Interact 16:261–267 [CrossRef]


[Google Scholar]

	
[bookmark: R23]
Soards A. J., 
Murphy A. M., 
Palukaitis P., 
Carr J. P.
2002;  Virulence and differential local and systemic spread of Cucumber mosaic virus  in tobacco are affected by the CMV 2b protein.  Mol Plant Microbe Interact 15:647–653 [CrossRef]


[Google Scholar]

	
[bookmark: R24]
Wahyuni W. S., 
Dietzgen R. G., 
Hanada K., 
Francki R. I. B.
1992;  Serological and biological variation between and within subgroup I and II strains of cucumber mosaic virus.  Plant Pathol 41:282–297 [CrossRef]


[Google Scholar]

	
[bookmark: R25]
Xin H.-W., 
Ji L.-H., 
Scott S. W., 
Symons R. H., 
Ding S.-W.
1998;  Ilarviruses encodes a cucumovirus-like 2b gene that is absent in other genera within the Bromoviridae 
.  J Virol 72:6956–6959


[Google Scholar]

	
[bookmark: R26]
Zhang L., 
Hanada K., 
Palukaitis P.
1994;  Mapping local and symptom determinants of cucumber mosaic cucumovirus in tobacco.  J Gen Virol 75:3185–3191 [CrossRef]


[Google Scholar]

	
[bookmark: R27]
Zhang X., 
Yuan Y.-R., 
Pei Y., 
Lin S.-S., 
Tuschl T., 
Patel D. J., 
Chua N.-H.
2006;  Cucumber mosaic virus-encoded 2b suppressor inhibits Arabidopsis Argonaute1 cleavage activity to counter plant defense.  Genes Dev 20:3255–3268 [CrossRef]


[Google Scholar]








http://instance.metastore.ingenta.com/content/journal/jgv/10.1099/vir.0.82927-0

[image: Loading]





2b ORFs encoded by subgroup IB strains of cucumber mosaic virus induce differential virulence on Nicotiana species


J. Gen. Virol. 88, 2596 (2007); https://doi.org/10.1099/vir.0.82927-0


/content/journal/jgv/10.1099/vir.0.82927-0










/content/journal/jgv/10.1099/vir.0.82927-0


[image: Loading]
Data & Media loading...











Supplements




Supplementary material 1









PDF 


















Most read this month





Article

content/journal/jgv

Journal

5

3

false

en

[image: Loading]







Most cited



Most Cited RSS feed








	

	




 
Updated classification of norovirus genogroups and genotypes








Preeti Chhabra,
Miranda de Graaf,
Gabriel I. Parra,
Martin Chi-Wai Chan,
Kim Green,
Vito Martella,
Qiuhong Wang,
Peter A. White,
Kazuhiko Katayama,
Harry Vennema,
Marion P. G. Koopmans and
Jan Vinjé














	

	




 
ICTV Virus Taxonomy Profile: Parvoviridae








Susan F. Cotmore,
Mavis Agbandje-McKenna,
Marta Canuti,
John A. Chiorini,
Anna-Maria Eis-Hubinger,
Joseph Hughes,
Mario Mietzsch,
Sejal Modha,
Mylène Ogliastro,
Judit J. Pénzes,
David J. Pintel,
Jianming Qiu,
Maria Soderlund-Venermo,
Peter Tattersall,
Peter Tijssen and
ICTV Report Consortium














	

	




 
Characteristics of the Microplate Method of Enzyme-Linked Immunosorbent Assay for the Detection of Plant Viruses








M. F. Clark and
A. N. Adams














	

	




 
ICTV Virus Taxonomy Profile: Picornaviridae








R. Zell,
E. Delwart,
A. E. Gorbalenya,
T. Hovi,
A. M. Q. King,
N. J. Knowles,
A. M. Lindberg,
M. A. Pallansch,
A. C. Palmenberg,
G. Reuter,
P. Simmonds,
T. Skern,
G. Stanway,
T. Yamashita and
ICTV Report Consortium














	

	




 
A tale of two clades: monkeypox viruses








Anna M. Likos,
Scott A. Sammons,
Victoria A. Olson,
A. Michael Frace,
Yu Li,
Melissa Olsen-Rasmussen,
Whitni Davidson,
Renee Galloway,
Marina L. Khristova,
Mary G. Reynolds,
Hui Zhao,
Darin S. Carroll,
Aaron Curns,
Pierre Formenty,
Joseph J. Esposito,
Russell L. Regnery and
Inger K. Damon














	

	




 
ICTV Virus Taxonomy Profile: Hepeviridae 2022








Michael A. Purdy,
Jan Felix Drexler,
Xiang-Jin Meng,
Heléne Norder,
Hiroaki Okamoto,
Wim H. M. Van der Poel,
Gábor Reuter,
William M. de Souza,
Rainer G. Ulrich and
Donald B. Smith














	

	




 
Characteristics of a Human Cell Line Transformed by DNA from Human Adenovirus Type 5








F. L. Graham,
J. Smiley,
W. C. Russell and
R. Nairn














	

	




 
ICTV Virus Taxonomy Profile: Adenoviridae 2022








Mária Benkő,
Koki Aoki,
Niklas Arnberg,
Andrew J. Davison,
Marcela Echavarría,
Michael Hess,
Morris S. Jones,
Győző L. Kaján,
Adriana E. Kajon,
Suresh K. Mittal,
Iva I. Podgorski,
Carmen San Martín,
Göran Wadell,
Hidemi Watanabe,
Balázs Harrach and
ICTV Report Consortium














	

	




 
SARS-coronavirus-2 replication in Vero E6 cells: replication kinetics, rapid adaptation and cytopathology








Natacha S. Ogando,
Tim J. Dalebout,
Jessika C. Zevenhoven-Dobbe,
Ronald W.A.L. Limpens,
Yvonne van der Meer,
Leon Caly,
Julian Druce,
Jutte J. C. de Vries,
Marjolein Kikkert,
Montserrat Bárcena,
Igor Sidorov and
Eric J. Snijder














	

	




 
ICTV Virus Taxonomy Profile: Flaviviridae








Peter Simmonds,
Paul Becher,
Jens Bukh,
Ernest A. Gould,
Gregor Meyers,
Tom Monath,
Scott Muerhoff,
Alexander Pletnev,
Rebecca Rico-Hesse,
Donald B. Smith,
Jack T. Stapleton and
ICTV Report Consortium














	

 More
 

 Less




























We Recommend










  Access key




	
[image: Subscribed] Subscribed content

	
[image: Open Access] Open Access content

	
[image: Free Trial] Free Trial content

	
[image: Frees] Free content









Are you eligible for an Open Access waiver?





[image: ]
Check if you are eligible for an Open Access fee waiver, available to authors in countries in the HINARI programme. To find out more click here





 


Discover the ICTV Virus Taxonomy Profiles





[image: ]
Browse the Journal of General Virology ICTV Virus Taxonomy Profiles – concise, review-type articles that provide overviews of the classification, structure and properties of individual virus orders, families and genera.

















Back to top




About Us

	Microbiology Society
	Our staff
	License agreements
	Terms and conditions
	Privacy policy
	Contact us





Publications

	Microbiology
	Journal of General Virology
	Journal of Medical Microbiology
	Microbial Genomics
	International Journal of Systematic and Evolutionary Microbiology
	Access Microbiology, an open research platform
	JMM Case Reports





Resources

	Information for authors
	Information for reviewers
	Information for librarians
	Open Access
	Ethics policies
	FAQs
	Rights and permissions
	Reprints and advertising
	

	









© 2024 Microbiology Society. Registered as a Charity in England and Wales 264017. A Charity registered in Scotland SC039250. Company Limited by Guarantee. Registered in England 1039582. 


[image: Powered by Ingenta Edify]





 





This is a required field



Please enter a valid email address


Approval was a Success

Invalid data

An Error Occurred

Approval was partially successful, following selected items could not be processed due to error


 




Microbiology Society:

http://instance.metastore.ingenta.com/content/journal/jgv/10.1099/vir.0.82927-0

10.1099/vir.0.82927-0

SEARCH_EXPAND_ITEM


 


 




















