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Abstract


A characterization of the B14R gene from Vaccinia virus (VACV) strain Western Reserve (WR) is presented. Computational analyses of the B14R gene indicated high conservation in orthopoxviruses but no orthologues outside the Poxviridae. To characterize the B14 protein, the B14R gene was expressed in Escherichia coli and recombinant protein was purified and used to generate a rabbit polyclonal antiserum. This antiserum recognized a 15 kDa cytoplasmic protein in mammalian cells that were transfected with the B14R gene or infected with VACV WR, but not from cells infected with a VACV mutant (vΔB14) from which the B14R gene was deleted. Compared to wild-type and revertant virus controls, vΔB14 had normal growth kinetics in cell culture. The virulence of vΔB14 was assessed in two in vivo models. Mice infected intranasally with vΔB14 had similar weight loss compared to the controls, but in C57BL/6 mice infected intradermally vΔB14 induced a smaller lesion size compared with controls. Moreover, intradermal infection with vΔB14 caused an increased infiltration of cells into the infected lesion despite the smaller lesion size. Therefore, B14 is an intracellular protein that is non-essential for virus replication in cell culture but contributes to virus virulence in vivo and affects the host response to infection.






	
Received: 
05/12/2005

	
Accepted:
02/02/2006

	
Published Online:
01/06/2006


 





SGM







[image: Loading]
Article metrics loading...




/content/journal/jgv/10.1099/vir.0.81736-0

2006-06-01

2024-04-10


























Download as PowerPoint



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





/deliver/fulltext/jgv/87/6/1451.html?itemId=/content/journal/jgv/10.1099/vir.0.81736-0&mimeType=html&fmt=ahah








References

	
[bookmark: R1]
Alcami A., 
Smith G. L.
1992;  A soluble receptor for interleukin-1 β  encoded by vaccinia virus: a novel mechanism of virus modulation of the host response to infection.  Cell 71:153–167 [CrossRef]


[Google Scholar]

	
[bookmark: R2]
Alcami A., 
Smith G. L.
1996;  A mechanism for the inhibition of fever by a virus.  Proc Natl Acad Sci U S A 93:11029–11034 [CrossRef]


[Google Scholar]

	
[bookmark: R3]
Boyle D. B., 
Coupar B. E.
1988;  A dominant selectable marker for the construction of recombinant poxviruses.  Gene 65:123–128 [CrossRef]


[Google Scholar]

	
[bookmark: R4]
Carter G. C., 
Rodger G., 
Murphy B. J., 
Law M., 
Krauss O., 
Hollinshead M., 
Smith G. L.
2003;  Vaccinia virus cores are transported on microtubules.  J Gen Virol 84:2443–2458 [CrossRef]


[Google Scholar]

	
[bookmark: R5]
Dobbelstein M., 
Shenk T.
1996;  Protection against apoptosis by the vaccinia virus SPI-2 (B13R) gene product.  J Virol 70:6479–6485


[Google Scholar]

	
[bookmark: R6]
Falkner F. G., 
Moss B.
1990;  Transient dominant selection of recombinant vaccinia viruses.  J Virol 64:3108–3111


[Google Scholar]

	
[bookmark: R7]
Gillitzer R., 
Goebeler M.
2001;  Chemokines in cutaneous wound healing.  J Leukoc Biol 69:513–521


[Google Scholar]

	
[bookmark: R8]
Goebel S. J., 
Johnson G. P., 
Perkus M. E., 
Davis S. W., 
Winslow J. P., 
Paoletti E.
1990;  The complete DNA sequence of vaccinia virus.  Virology 179:247–266, 517–263


[Google Scholar]

	
[bookmark: R9]
Gubser C., 
Smith G. L.
2002;  The sequence of camelpox virus shows it is most closely related to variola virus, the cause of smallpox.  J Gen Virol 83:855–872


[Google Scholar]

	
[bookmark: R10]
Gubser C., 
Hue S., 
Kellam P., 
Smith G. L.
2004;  Poxvirus genomes: a phylogenetic analysis.  J Gen Virol 85:105–117 [CrossRef]


[Google Scholar]

	
[bookmark: R11]
Howard S. T., 
Chan Y. S., 
Smith G. L.
1991;  Vaccinia virus homologues of the Shope fibroma virus inverted terminal repeat proteins and a discontinuous ORF related to the tumor necrosis factor receptor family.  Virology 180:633–647 [CrossRef]


[Google Scholar]

	
[bookmark: R12]
Hughes S. J., 
Johnston L. H., 
de Carlos A., 
Smith G. L.
1991;  Vaccinia virus encodes an active thymidylate kinase that complements a cdc8 mutant of Saccharomyces cerevisiae 
.  J Biol Chem 266:20103–20109


[Google Scholar]

	
[bookmark: R13]
Jacobs N., 
Chen R. A.-J., 
Gubser C., 
Najarro P., 
Smith G. L.
2006;  Intradermal immune response after infection with vaccinia virus.  J Gen Virol 87:1157–1161 [CrossRef]


[Google Scholar]

	
[bookmark: R14]
Kettle S., 
Alcami A., 
Khanna A., 
Ehret R., 
Jassoy C., 
Smith G. L.
1997;  Vaccinia virus serpin B13R (SPI-2) inhibits interleukin-1 β -converting enzyme and protects virus-infected cells from TNF- and Fas-mediated apoptosis, but does not prevent IL-1 β -induced fever.  J Gen Virol 78:677–685


[Google Scholar]

	
[bookmark: R15]
Kunstfeld R., 
Lechleitner S., 
Wolff K., 
Petzelbauer P.
1998;  MCP-1 and MIP-1 α  are most efficient in recruiting T cells into the skin in vivo 
.  J Invest Dermatol 111:1040–1044 [CrossRef]


[Google Scholar]

	
[bookmark: R16]
Macara I. G.
2001;  Transport into and out of the nucleus.  Microbiol Mol Biol Rev 65:570–594 [CrossRef]


[Google Scholar]

	
[bookmark: R17]
Moss B.
2001;  
Poxviridae : the viruses and their replication.  In 
Virology 
, 4th edn. pp  2849–2883 Edited by 
Fields B. N., 
Knipe D. M., 
Howley P. M., 
Chanock R. M., 
Melnick J., 
Monath T. P., 
Roizman B., 
Straus S. E. 
Philadelphia: Lippincott-Raven Publishers;


[Google Scholar]

	
[bookmark: R18]
Niles E. G., 
Seto J.
1988;  Vaccinia virus gene D8 encodes a virion transmembrane protein.  J Virol 62:3772–3778


[Google Scholar]

	
[bookmark: R19]
Parkinson J. E., 
Smith G. L.
1994;  Vaccinia virus gene A36R encodes a M 
r 43–50 K protein on the surface of extracellular enveloped virus.  Virology 204:376–390 [CrossRef]


[Google Scholar]

	
[bookmark: R20]
Parkinson J. E., 
Sanderson C. M., 
Smith G. L.
1995;  The vaccinia virus A38L gene product is a 33-kDa integral membrane glycoprotein.  Virology 214:177–188 [CrossRef]


[Google Scholar]

	
[bookmark: R21]
Pires de Miranda M., 
Reading P. C., 
Tscharke D. C., 
Murphy B. J., 
Smith G. L.
2003;  The vaccinia virus kelch-like protein C2L affects calcium-independent adhesion to the extracellular matrix and inflammation in a murine intradermal model.  J Gen Virol 84:2459–2471 [CrossRef]


[Google Scholar]

	
[bookmark: R22]
Reading P. C., 
Smith G. L.
2003;  A kinetic analysis of immune mediators in the lungs of mice infected with vaccinia virus and comparison with intradermal infection.  J Gen Virol 84:1973–1983 [CrossRef]


[Google Scholar]

	
[bookmark: R23]
Sanderson C. M., 
Parkinson J. E., 
Hollinshead M., 
Smith G. L.
1996;  Overexpression of the vaccinia virus A38L integral membrane protein promotes Ca2+ influx into infected cells.  J Virol 70:905–914


[Google Scholar]

	
[bookmark: R24]
Schon M. P., 
Zollner T. M., 
Boehncke W. H.
2003;  The molecular basis of lymphocyte recruitment to the skin: clues for pathogenesis and selective therapies of inflammatory disorders.  J Invest Dermatol 121:951–962 [CrossRef]


[Google Scholar]

	
[bookmark: R25]
Seet B. T., 
Johnston J. B., 
Brunetti C. R.
& 7 other authors
2003;  Poxviruses and immune evasion.  Annu Rev Immunol 21:377–423 [CrossRef]


[Google Scholar]

	
[bookmark: R26]
Smith G. L., 
McFadden G.
2002;  Smallpox: anything to declare?.  Nat Rev Immunol 2:521–527 [CrossRef]


[Google Scholar]

	
[bookmark: R27]
Smith G. L., 
Chan Y. S., 
Howard S. T.
1991;  Nucleotide sequence of 42 kbp of vaccinia virus strain WR from near the right inverted terminal repeat.  J Gen Virol 72:1349–1376 [CrossRef]


[Google Scholar]

	
[bookmark: R28]
Smith G. L., 
Vanderplasschen A., 
Law M.
2002;  The formation and function of extracellular enveloped vaccinia virus.  J Gen Virol 83:2915–2931


[Google Scholar]

	
[bookmark: R29]
Spriggs M. K., 
Hruby D. E., 
Maliszewski C. R., 
Pickup D. J., 
Sims J. E., 
Buller R. M., 
VanSlyke J.
1992;  Vaccinia and cowpox viruses encode a novel secreted interleukin-1-binding protein.  Cell 71:145–152 [CrossRef]


[Google Scholar]

	
[bookmark: R30]
Tscharke D. C., 
Smith G. L.
1999;  A model for vaccinia virus pathogenesis and immunity based on intradermal injection of mouse ear pinnae.  J Gen Virol 80:2751–2755


[Google Scholar]

	
[bookmark: R31]
Tscharke D. C., 
Reading P. C., 
Smith G. L.
2002;  Dermal infection with vaccinia virus reveals roles for virus proteins not seen using other inoculation routes.  J Gen Virol 83:1977–1986


[Google Scholar]

	
[bookmark: R32]
Upton C., 
Slack S., 
Hunter A. L., 
Ehlers A., 
Roper R. L.
2003;  Poxvirus orthologous clusters: toward defining the minimum essential poxvirus genome.  J Virol 77:7590–7600 [CrossRef]


[Google Scholar]

	
[bookmark: R33]
van Eijl H., 
Hollinshead M., 
Rodger G., 
Zhang W. H., 
Smith G. L.
2002;  The vaccinia virus F12L protein is associated with intracellular enveloped virus particles and is required for their egress to the cell surface.  J Gen Virol 83:195–207


[Google Scholar]

	
[bookmark: R34]
von Stebut E., 
Metz M., 
Milon G., 
Knop J., 
Maurer M.
2003;  Early macrophage influx to sites of cutaneous granuloma formation is dependent on MIP-1 α / β  released from neutrophils recruited by mast cell-derived TNF α 
.  Blood 101:210–215 [CrossRef]


[Google Scholar]

	
[bookmark: R35]
Williamson J. D., 
Reith R. W., 
Jeffrey L. J., 
Arrand J. R., 
Mackett M.
1990;  Biological characterization of recombinant vaccinia viruses in mice infected by the respiratory route.  J Gen Virol 71:2761–2767 [CrossRef]


[Google Scholar]

	
[bookmark: R36]
Xu L., 
Massague J.
2004;  Nucleocytoplasmic shuttling of signal transducers.  Nat Rev Mol Cell Biol 5:209–219


[Google Scholar]








http://instance.metastore.ingenta.com/content/journal/jgv/10.1099/vir.0.81736-0

[image: Loading]





Vaccinia virus strain Western Reserve protein B14 is an intracellular virulence factor


J. Gen. Virol. 87, 1451 (2006); https://doi.org/10.1099/vir.0.81736-0


/content/journal/jgv/10.1099/vir.0.81736-0










/content/journal/jgv/10.1099/vir.0.81736-0


[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.0.81736-0

10.1099/vir.0.81736-0

SEARCH_EXPAND_ITEM


 


 




















