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Betapolyomavirus

Virion

Morphology Icosahedral
Envelope No
Diameter (nm) 45

Length (nm)

Structural Components

Buoyant Density (g/ml)

Additional Information

Capsid, minichromosome

1.34

Composed of 72 pentameric capsomers; T =7
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Nucleic Acid

DNA

Strandedness Double-stranded
Polarity -

Configuration Circular
Segments 1

Size (kb) 53

G+C Content 47.3

(%)

mRNA 7

Transcripts

Additional Genome is nonsegmented, closed circular, supercoiled; viral minichromosome within virions is complexed
Information with histones H2A, H2B, H3, and H4, but lacks H1
Replication
Entry Caveolae- or clathrin-mediated endocytosis
Mechanism
Site of Nucleus

Transcription

Transcriptase  Host cell RNA polymerase Il and its accessory proteins

Site of Nucleus

Genome

Replication

Replicase SV40 large tumor antigen, DNA pol alpha-primase, DNA pol delta/RFC/PCNA

Replication Unknown

Intermediate

Site of Virion Nucleus

Assembly

Egress Virus release occurs by cytolysis; cytoplasmic vesicles also transport some virions to cell surface
Mechanism

Additional Ganglioside GM1 is cell-surface receptor for SV40; MHC class | proteins may be co-receptors. Virions taken
Information up in caveosomes, transported to smooth ER, enter nucleus via nuclear pore by recognition of nuclear

localization signal in viral protein VP3

History



Year

1960

1962

1962

1964

1968

1971

1971

1972

1972

1973

1975

1975

1977

1977

1978

1978

1979

Event

Detection of simian vacuolating agent
40 (SV40) as a contaminant of
poliovaccines

SV40 plaque assay

Discovery that SV40 is oncogenic in
hamsters

Detection of SV40 T-antigen
expression in SV40 tumor cells and
infected cells

SV40 DNA is integrated in transformed
cells

Replicating SV40 genomes contain
closed circular DNAs

Cleavage of SV40 DNA by restriction
enzyme and first physical map of a
DNA molecule

First artificial ligation of foreign DNA
into SV40: Lambda phage genes and
the galactose operon of E. coli are
cloned into SV40

SV40 DNA replication is bidirectional
Description of adenovirus-SV40
hybrids

Large T-antigen required for
maintenance of cell transformation

The SV40 genome exists as a
minichromosome

Identification of T-antigen as early
gene A product

SV40 can cause progressive multifocal
leukoencephalopathy in rhesus
monkeys

Determination of SV40 DNA sequence;
first full genomic sequence of a virus
that affects eukaryotes

Spliced SV40 messenger RNAs

SV40 large T-antigen binds p53
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Genus Members

Species (Abbreviation)
- Synonyms (Abbreviation) ICTV Status Host Range

Macaca mulatta polyomavirus 1 type species Asian macaque, humans
- Simian virus 40 (SV40)

Acerodon celebensis polyomavirus 2 approved
Artibeus planirostris polyomavirus 1 approved
Canis familiaris polyomavirus 1 approved
Cebus albifrons polyomavirus 1 approved
Cercopithecus erythrotis polyomavirus 1 approved

Chlorocebus pygerythrus polyomavirus 2 approved
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Desmodus rotundus polyomavirus 1

Dobsonia moluccensis polyomavirus 2

Dobsonia moluccensis polyomavirus 3

Enhydra lutris polyomavirus 1

Equus caballus polyomavirus 1

Human polyomavirus 1
- BK polyomavirus (BKPyV)

Human polyomavirus 2
- JC polyomavirus (JCPyV)

Human polyomavirus 3

Human polyomavirus 4

Leptonychotes weddellii polyomavirus 1

Loxodonta africana polyomavirus 1
Mastomys natalensis polyomavirus 1
Meles meles polyomavirus 1
Microtus arvalis polyomavirus 1
Miniopterus africanus polyomavirus 1
Mus musculus polyomavirus 2

- Kilham polyomavirus (KPyV)

- Mice pneumotropic virus

- Murine pneumotropic virus (MPtV)
Mus musculus polyomavirus 3
Myodes glareolus polyomavirus 1
Myotis lucifugus polyomavirus 1
Pan troglodytes polyomavirus 8
Papio cynocephalus polyomavirus 2
Pteronotus davyi polyomavirus 1
Pteronotus parnellii polyomavirus 1

Rattus norvegicus polyomavirus 2

Rousettus aegyptiacus polyomavirus 1

Saimiri boliviensis polyomavirus 1

approved

approved

approved

approved

approved

approved

approved

approved

approved

approved

approved

approved

approved

approved

approved

approved

approved

approved

approved

approved

approved

approved

approved

approved

approved

approved

humans

humans

mouse



Saimiri sciureus polyomavirus 1

approved

Vicugna pacos polyomavirus 1 approved
Zalophus californianus polyomavirus 1 approved
Nucleotide Sequences
Genomic Virus Species / Accession
Region Strain Nucleotides Number Reference
Complete SV40, 776 5,243 02400.1 Fiers W et al (1978) Nature 273:113-120; Reddy VB et al
genome (1978) Science 200:494-502
Proteins
Molecular
Protein Amino Weight Time of Accession
Name Abbreviation Acids (kDa) Expression Number Additional Information
Agnoprotein  agno; LP1 62 7.9 Late AAB59920.1  Facilitates virus assembly
Large tumor T-ag 708 90 Early AAB59924.1  Major transforming protein; regulates
antigen viral transcription; binds key host cell
regulators p53 and pRB; initiates viral
DNA unwinding and replication
Small tumor  t-ag 174 20 Early AAB59925.1  Promotes cell transformation by
antigen negative regulation of the protein
phosphatase 2A family of
phosphatases
Tiny tumor 17kT 135 17 Early Regulates pRB proteins
antigen
Viral coat VP1 364 45 Late AAB59923.1  Major structural protein; receptor
protein 1 binding protein
Viral coat VP2 352 42 Late AAB59921.1  Minor structural protein
protein 2
Viral coat VP3 234 30 Late AAB59922.1  Minor structural protein
protein 3
Viral coat VP4 125 15 Very late Nonstructural protein; induces lysis of
protein 4 infected cells
Biology
Cytopathic Virus Species / Tissue Additional
Effect Strain Permissive Cells Tropism Information

Cell lysis SV40 African green monkey kidney cell lines (BSC- Kidney Perinuclear vacuolation
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Lytic SV40
Minimal lysis Sv40
None Sv40
Usually none Sv40
Diseases

Disease Name

Cancers

Interstitial
pneumonia

Natural infections

Neoplasms

Neurological lesions

Progressive
multifocal
leukoencephalopathy

Renal tubular
necrosis

Vectors

Vector Name

pGL4.13(luc2/SV40)

1, CV-1, TC-7)

Human renal leiomyoblastoma, G402

Primary human mesothelial cells

Rhesus monkey kidney cell line LLCMK2

Primary rhesus monkey kidney cells

common

Kidney

Mesothelium  High rate of
transformation

Kidney

Kidney

Virus Transmission
Species Disease Route / Geographic
/ Strain  Affected Organisms Characteristics Vector Treatment Distributiol
SV40 Humans Brain, bone, Etiology not
lymphomas, proven
mesotheliomas; rare
Sv40 Unhealthy Rhesus Pneumonia Captive
monkeys Asian
macaques
Sv40 Rhesus monkeys Inapparent, Respiratory, Asian
persistent in kidneys  fecal/oral, macaques
urine/oral
SV40 T-ag transgenic mice Foreign promoters SC, IP, IV, Laboratory
determine tissue- intrathecal
specific hyperplasia,
tumors
Sv40 Immunocompromised  Encephalitis, Captive
Rhesus monkeys meningoencephalitis; Asian
rare complication macaques
Sv40 Immunocompromised  Destruction of Captive
Rhesus monkeys myelin; rare Asian
complication macaques
Sv40 Immunocompromised  Kidney disease, rare Captive
Rhesus monkeys Asian
macaques
Insertion
Backbone Virus Species / Capacity  Additional
Strain Application  (kb) Information Reference
Regulatory region, SV40 Internal N/A Ampicillin resistance; Yamasaki K et al
strain 776 in ColEl plasmid control reporter expressing (2009) Invest

replication origin

firefly luciferase

Ophthalmol Vis Sci
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