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Introduction

Virology brings together many branches of science ranging from human pathology to plant pathology,
entomology to biochemistry, immunology to biophysics, and molecular biology to evolution. This
confluence of subjects has resulted in a diversity of terminology which can confuse even leading work-
ers. The aim of this dictionary is to provide a ready reference for all scientists working in or teaching
virology and also for people interested in the subject. The dictionary comprises names of viruses and
their higher order taxa as well as terms which are commonly used in the virological literature. In many
cases references are given to recent reviews and papers so that readers have access to yet further in-
formation.

The virus classification is based on that approved by the International Committee on the Taxonomy
of Viruses (ICTV) which is the regulatory body in this area. The most recent definitive listing published
by R.E.F. Matthews (1982, Intervirology 17, 1) has been updated using the minutes from subsequent
meetings of the ICTV. Various groupings of viruses, not yet approved by the ICTV, are listed and are
identified as being unofficial.

The ICTYV classification groups viruses into families and subfamilies, genera, subgenera or groups
and subgroups, and species or individual viruses. There is not yet full concordance amongst virologists
on the formal classification and this is reflected in the plant virus entries which are under groups and
individual viruses. We have attempted to list most, if not all, viruses of vertebrates, invertebrates, plants
and bacteria. In some cases we have omitted older names of viruses; in other cases, with less well-char-
acterised viruses, it is likely that the same virus has two or more names. For each virus we record the
family or group to which it belongs and it is at this level of classification that the characteristic features
of the virus will be found.

The general terms include those relating to techniques and laboratory reagents frequently used in vi-
rology as well as some historical facts and organisations closely associated with the subject. Itis in these
general terms that the overlap with other disciplines becomes obvious and we hope that this dictionary
will also be of use to scientists other than virologists. We have included some useful formulae and facts
so that the ‘‘bench virologist’’ can have easy access to this information.

We extend our most sincere thanks to those who have helped us in this venture: Dr. HW.
Ackermann, Université Laval, Quebec, Canada; Professor K.W. Buck, Imperial College, University
of London; Professor D.A. Ritchie, University of Liverpool; Dr. N. E. Crook, AFRC Institute of
Horticultural Research, Littlehampton, and to the numerous colleagues who have been pestered with
questions about definitions. These acknowledgements are not a delegation of responsibility and we
take full blame for any mistakes. We are indebted to Mrs. Patricia Thomas (KITES Project, University
of Surrey) for assembling and collating many of the entries, to Mr. John Hodder, Computing Unit,
University of Surrey, and to our respective wives for their continuous support.
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Abbreviations

The following abbreviations are used
throughout this dictionary. Other abbreviations
are identified as entries.

(+)-sense plus-sense (nucleic acid)
(-)-sense minus-sense (nucleic acid)
CNS central nervous system

DNA deoxyribonucleic acid

ds double-stranded (nucleic acid)
E. coli Escherichia coli

kb kilobases

kbp kilobase pairs

mRNA messenger ribonucleic acid
mw. molecular weight

RBC red blood cells

RF replicative form

RNA ribonucleic acid

r.p.m. revolutions per minute

Ss single-stranded (nucleic acid)
tRNA transfer ribonucleic acid

uv ultraviolet (radiation)

viii
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A Note on Use

The head words defined in the dictionary are placed in alphabetical order. This applies to the complete
term regardless of spaces and hyphens. For example, bee virus Y appears before beet cryptic
virus 1.

‘Where numerals occur they count first in the alpha ordering, unless they are placed before the first
letter. Thus H3 virus appears before Haden virus, but 734B B virus appears under ‘B’ before
Babahoyo virus.

Cross references appear in SMALL CAPITALS.



A

A-type inclusion body. Inclusion bodies pro-
duced late in infection in the cytoplasm of cells in-
fected with certain pox viruses (e.g. fowlpox,
ectromelia, cowpox, canarypox). Some contain
virus particles. In cowpox virus infections the
inclusions consist almost entirely of a single pro-
tein species (mw. 160 x 10%), abundantly synthe-
sised late in infection. Cytoplasmic A-type inclu-
sions of some vertebrate poxviruses (e.g.
fowlpox) resemble POLYHEDRA in several proper-
ties as they contain virus particles, are infective,
can be isolated intact, are resistant to digestion by
some proteases and are extremely resistant to
prolonged storage.

Patel, D.D. et al. (1986) Virology 149, 174.

A-type virus particle. A term used originally for
a morphologically defined group of RNA virus
particles, often found in tumour cells. They are
double-shelled spherical particles with adiameter
of 65-75 nm. for the outer and 50 nm. for the inner
shell; the inner ring appears denser. Various
members of RETROVIRIDAE have A-type particles.
See B-, C-, D-TYPE VIRUS PARTICLE.

Dalton, A.J. (1972) J. Natl. Canc. Inst. 49, 323.

AAB. See cMI/AAB.

Abadina virus. Family Reoviridae, genus Orbi-
virus. Isolated from Culicoides.

Abelson leukaemia virus. Family Retroviridae,
subfamily Oncovirinae, genus Type C Oncovirus,
sub-genus Mouse type C Oncovirus. A virus iso-
lated from Balb/c mice inoculated with Moloney
leukaemia virus. Produces lymphoid leukaemia
and can transform mouse cells in vitro. Requires
ahelper virus for virus replication. Risser, R. et al.
(1978) J. exp. Med. 148, 714.

abortive infection. An infection which does not
produce infectious progeny. The cell may not
allow the expression of all the viral genes or the
virus may be defective.

abortive transformation. A TRANSFORMATION of
cells which is unstable so the cells revert to
normal after a few generations.

abras virus.
Bunyavirus.

Family Bunyaviridae, genus

Abraxas grossulariata Cytoplasmic Polyhe-
drosis Virus. CYTOPLASMIC POLYHEADROSIS VIRUS
(cpv) isolated in the United Kingdom from larvae
of the magpie moth, Abraxas grossulariata
(Geometridae, Lepidoptera). The virus is the type
member of ‘type 8’ CPVs. Unrelated to Bombyx
mori (type 1) CPV on the basis of RNA electro-
pherotype. Viruses of similar electropherotype
have been observed in other Lepidoptera (see
APPENDIX B).

Payne, C.C. and Mertens, P.P.C. (1983) In The
Reoviridae. p. 425. ed. W.K. Joklik. Plenum
Press: New York.

Absettarov virus. Family Flaviviridae, genus
Flavivirus. Isolated from a boy with biphasic
fever and signs of meningitis. Tick-borne. Found
in many countries. Pathogenic in Rhesus mon-
keys.

absorbance. Amount of light absorbed by a
substance at a particular wavelength. It
has no official units although the term optical
density units is often used. See SPECIFIC ABSOR-
BANCE.

absorption spectrum. Graphical representation
of ABSORBANCE of a substance at different wave-
lengths. Valuable in obtaining an approximate
estimate of the percentage of nucleic acid in a
virus from the ratio of absorbances at 254 and 280
nm. Spectral characteristics of nucleotides can be
found in Sober, H.A. ed. (1968) Handbook of
Biochemistry: Selected Data for Molecular Biol-
ogy. CRC Press: Cleveland, Ohio.

Abu Hammad virus. Family Bunyaviridae,



2 Abu Mina virus.

genus Nairovirus. Isolated from a tick Argas
hermanni in Egypt.

Abu Mina virus. Family Bunyaviridae, genus
Nairovirus.

abutilon mosaic virus. A possible Gemini-
virus, subgroup B.

Jaske, H. and Schuchalter-Eicke, G. (1984)
Phytopath. Z. 109, 353.

acado virus. Family Reoviridae, genus Orbi-
virus. Isolated from Culex antennatus and Culex
univittatus neavi in Ethiopia.

acara virus. Family Bunyaviridae, genus
Bunyavirus. Isolated from sentinel mice Culex
sp. and Nectomys squamipes in Brazil and Pan-
ama.

acholeplasmavirus. Virusisolated from Achole-
plasma sp. e.g. phages L1, L2 and L3.

AcMNPYV. Abbreviation for Autographa cali-
fornica nuclear polyhedrosis virus.

AcNPV. Abbreviation for Autographa califor-
nica nuclear polyhedrosis virus.

acquired immunodeficiency syndrome
(AIDS). A disease of man caused by HUMAN
IMMUNODEFICIENCY VIRUS (HIv). AIDS is primarily
a disease of the immune system so the infection
usually results in a wide range of adverse
immunological and clinical conditions. The
opportunistic infections (i.e. those caused by
micro-organisms that seldom cause disease in
persons with normal defence mechanisms) and
cancers resulting from immune deficiency are
generally the most severe but neurological
problems such as dementia resulting from
infection of the brain can also occur. It is now re-
cognised that the disease is likely to be fatal. The
disease is generally transmitted sexually but is
also prevalent among drug addicts and occurs
occasionally in children from infected mothers
and in patients receiving blood transfusions. It
can be controlled by AZT (AZIDOTHYMIDINE) but
the side effects of the drug are not negligible.

acridine orange. A compound used for deter-
mining the nature of the nucleic acid in virus
particles or cells. It binds to the nucleic acid and,
when exposed to UV-light, fluoresces green if

bound to ds nucleic acid and orange if bound to ss
nucleic acid.

acriflavine. A dye which inactivates viruses in
the presence of light (photodynamic inactivation)
by binding to nucleic acid. Also used as an ANTI-
BIOTIC.

acronym. A word created from the initial letters
of the principal words in a compound term, e.g.
enteric cytopathic human orphan virus = ECHO
virus.

acrylamide. A chemical which is polymerised
using a cross-linking agent to give polyacryl-
amide, one of the most commonly used supports
for GEL ELECTROPHORESIS.

Actias selene Cytoplasmic Polyhedrosis Virus.
Cytoplasmic polyhedrosis virus (CPV) isolated
in the UK from laboratory-reared larvae of Actias
selene bred from pupae obtained from a site in the
Himalayas. The virus is the type member of ‘type
4’ CPVs. Unrelated to Bombyx mori (type 1) CPV
on the basis of RNA electropherotype. Viruses of
similar electropherotype have been observed in
other Lepidoptera (see APPENDIX B).

Payne, C.C. and Mertens, P.P.C. (1983) In The
Reoviridae. p. 425. ed. W.K. Joklik. Plenum
Press: New York.

actinomycin D. A compound which inhibits
transcription by interacting with the guanine
residues of helical DNA. Replication of DNA-
containing viruses and those RNA viruses which
require DNA to RNA transcription (e.g. RETRO-
VIRIDAE, INFLUENZA VIRUS) is inhibited, while
replication of other RNA-containing viruses is
unaffected.

actinophages. Viruses infecting members of the
order Actinomycetales (filamentous, branching
bacteria; e.g. Streptomyces, Nocardia, Myco-
bacterium) and related organisms including
Corynebacterium, Arthrobacter and Kurthia. All
of the virus isolates of known morphology from
these hosts are TAILED PHAGES (see PHAGE).

activator. In molecular biology an activator is a
protein which binds to DNA upstream of a gene
and activates transcription of that gene.

active immunity. Immunity induced by injec-
tion of a virus or virus subunit.
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Actinomycin
acute bee-paralysis virus. See BEE ACUTE
PARALYSIS VIRUS.

acute epidemic gastroenteritis virus of man.
Unclassified. Consists of a group of viruses,
Norwalk, Hawaii and Wollan. Viruses are ¢.30
nm. in diameter and are acid- and ether-stable.
They are found in faeces by electron microscopy.
Flewett, T.H. (1977) Rec. Adv. clin. Virol. 1,
151.

acute haemorrhagic conjunctivitis virus. Fam-
ily Picornaviridae, genus Enterovirus. Desig-
nated enterovirus 70. Causes acute haemorrhagic
conjunctivitis in man in many parts of the world.
Grows in several cell lines.

acute laryngo-tracheo-bronchitis virus. See
PARAINFLUENZA VIRUS type 2.

acyclovir. (Synonym: acycloguanosine; Zovi-
rax). An antiviral agent with a potent and specific
action against HERPES VIRUS 1 and 2, both in vitro
and in vivo. The compound is selectively
PHOSPHORYLATED by herpes virus-induced
THYMIDINE KINASE. The phosphorylated derivative
inhibits herpes virus-induced DNA polymerase.

adenine. A constituent purine base of DNA and
RNA. See NUCLEIC ACID.

adenine arabinoside. See ARABINOSYL ADENINE.

adeno-associated virus. (Latin ‘dependere’ =to
depend.) A genus in the family Parvoviridae.
Replication is dependent on a helper adenovirus
for complete virus replication. Multiplies in cells
which support adenovirus replication. The virus
particles contain either + or — DNA which are
complementary and anneal to form dsRNA on
extraction. Occurs in many species. Now known
as the Dependovirus genus.

adenosine. A nucleoside of adenine and ribose.
See NUCLEIC ACID.

adenosine 5'-monophosphate. Monophosphate
of the nucleoside ADENOSINE.

Acyclovir
OH
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4 adenosine 5'-triphosphate

adenosine 5'-triphosphate. Triphosphate of the
nucleoside ADENOSINE. See NUCLEIC ACID.

adenosine triphosphatase (ATPase). An en-
zyme which catalyses the conversion of ATP to
ADP with the release of Pi. Some viruses (e.g.
VACCINIA) possess an ATPase activity.

Adenoviridae. (Greek ‘aden’, ‘adenos’ =gland.)
A family of DNA viruses with isometric particles
70-90 nm. in diameter which sediment at ¢.800S
and band in CsCl at 1.33-1.35 g/cc. The capsid is

100nm

formed of 252 capsomeres, 8-9 nm. in diameter,
of which the 12 pentons at the vertices have an
outward projection with a knob at the end. The
240 non-vertex hexons are different from the
penton bases. Antigens at the surface are mainly
species-specific, the hexon for neutralisation, the
fibre for haemagglutination . There are at least ten
virion polypeptides, mw. ranging from 5-120 x
10%. Each particle contains a single linear mole-
cule of dsDNA, mw. 20-30 x 10° with inverted
terminal repeats of ¢.100 base pairs. Genome
transcription takes place in two stages, ‘early’
before initiation of viral DNA synthesis when
non-virion polypeptides are synthesised and
‘late’ when viral DNA and structural polypep-
tides are synthesised. DNA replication is by
strand-displacement mechanism. Transcription
in the nucleus is followed by processing into
mRNAs migrating into cytoplasm. Structural
polypeptides are synthesised in cytoplasm but
assembly is nuclear. The natural host range is
mostly confined to one host or closely related
animal species. Several species cause tumours in
new-born hosts of heterologous species. Trans-
mission is direct or indirect from throat, eye,
faeces or urine. There are two genera, MASTADEN-
OVIRUS and AVIADENOVIRUS.

Matthews, R.E.F. (1982) Intervirology 17, 59.

adjuvant. Substance added to antigens to en-
hance immune response. Salts of aluminium (e.g.
hydroxide or phosphate) acceptable for use in
man. Saponin or FREUND’S ADJUVANT used in
experimental animals.

AdoHcy. Abbreviation for S-adenosyl homocys-
teine.

AdoMet. Abbreviation for S-adenosyl methion-
ine. Synonym: SAM.

adonis mosaic virus. An unclassified plant vi-
rus, isometric particles, occurs in Japan.
Doi, Y. Personal communication.

adsorption. The first stage of infection of a cell
by a virus involves attachment at a receptor site.
Often involves a specific interaction between a
receptor on the cell surface and a component of
the virus. It is independent of temperature.

adventitious virus. A foreign virus present in a
vaccine or preparation of a different virus.

adzuki bean mosaic virus. See COWPEA APHID-
BORNE MOSAIC VIRUS.

Aedes cells. Cell lines established from the
mosquitoes Aedes aegypti and Aedes albopictus
able to support the replication of a number of
arboviruses. Usually grown in Mitsuhashi and
Maramorosch medium.

aerobic. Requiring the presence of free oxygen
or air.

aerosol. A gaseous suspension of ultramicro-
scopic particles or liquid droplets.

affinity chromatography. Chromatography us-
ing ligands attached to an insoluble support which
interacts with the molecule of interest, retaining it
and allowing unwanted molecules to be washed
away. On changing the conditions the molecule
of interest can be eluted. Examples are the selec-
tion of antigen by immobilised antibody and the
selection of POLYADENYLATED mRNA using oligo
dT sepharose.

African green monkey kidney cells. Cells used
for growth of certain viruses of vertebrates, e.g.
POLIOVIRUS.

African monkey cytomegalovirus. See CERCO-
PITHECID HERPESVIRUS 2.

African swine fever virus (ASFV). Synonym:
WART HOG VIRUS. Unclassified. First seen in Af-
rica. Often causes fatal disease in domestic pigs,
following high fever, cough and diarrhoea but is



carried by wart hogs and bush pigs. Many strains
cause chronic infection. Disease has now been
spread to Western Europe, Brazil and Cuba,
probably in waste food. Antibodies produced
during infection do not give immunity.

AGB80-24 virus. Family Bunyaviridae, genus
Bunyavirus.

agar. Mixture of polysaccharides, some anionic,
that forms a gel at temperatures below about
40°C. Used as a support medium when supple-
mented by appropriate buffers/media ingredients
for electrophoresis, production of microbial cul-
tures, overlaying tissue culture cells etc. Derived
from red algae.

Agaricus bisporus virus 3 (AbV-3). Anunclas-
sified fungal virus with BACILLIFORM particles, 19
x 50 nm., a single capsid polypeptide species,
mw. 24 x 10° and a single species of ssSRNA, mw.
1.4 x 108.

Buck, K.W. (1986) In Fungal Virology, p. 1. ed.
K.W. Buck. CRC Press: Boca Raton, Florida.

Agaricus bisporus virus 4 (AbV-4). A member
of the Partitivirus group.

agarose. One of the constituents of AGAR. Often
used in preference to agar as it does not contain
inhibitors of virus growth frequently present in
agar and as lower temperature gelling products of
agarose are now available. Also used widely in
gel electrophoresis as the pore size is more uni-
form than that of agar.

agarose gel electrophoresis. Technique used for
separating proteins or nucleic acids by passage of
an electric current through the gel.

ageing in vitro. Synonym: LONGEVITY IN VITRO.

agglutination test. Some viruses will cause
clumping of cells due to attachment to more than
one cell. HAEMAGGLUTINATION of red blood cells
by e.g. INFLUENZA VIRUS is by far the most spec-
tacular example. Cells other than red blood cells
also exhibit the phenomenon. Also used to refer to
the clumping of inert particles, e.g. latex, coated
with antibody and mixed with homologous virus
antigens.

agouti endogenous type C retrovirus. Family
Retroviridae, subfamily Oncovirinae, genus
Type C Oncovirus, sub-genus Mammalian Type

alfalfa cryptic virus1 5

C Oncovirus. Isolated from kidney tissue of a
New World rodent, the agouti Dasyprocta pun-
tata. Has been transmitted to human and cat cells.

agropyron mosaic virus.
mosaic virus.

Slykhuis, J.T. (1973) CMI/AAB Descriptions of
Plant Viruses No. 118.

Group: Ryegrass

Agrotis segetum Cytoplasmic Polyhedrosis
Virus. Cytoplasmic polyhedrosis virus (CPV)
isolated in the United Kingdom from larvae of the
cutworm, Agrotis segetum (Noctuidae, Lepidop-
tera). The virus is the type member of ‘type 9’
CPVs. Unrelated to Bombyx mori(type 1) CPV on
the basis of RNA electropherotype. Currently the
sole recorded isolate of ‘type 9° CPVs.

Payne, C.C. and Mertens, P.P.C. (1983) In The
Reoviridae. p. 425. ed. W.K. Joklik. Plenum
Press: New York.

AIDS. Acronym for ACQUIRED IMMUNODEH-
CIENCY SYNDROME.

aino virus. Family Bunyaviridae, genus Bunya-
virus. Isolated from Culex tritaeniorhynchus in
Japan. May be same as SAMFORD VIRUS.
Doherty, R.L. et al. (1972) Aust. vet. J. 48, 81.

akabane virus. Family Bunyaviridae, genus
Bunyavirus. Isolated from mosquitoes in Austra-
lia and Japan. Culicoides sp. are vectors. Sheep
and goats can be infected experimentally causing
disease in the foetus.

Kurogi, H. et al. (1975) Arch. Virol. 47, 71.

alagoas virus. Family Rhabdoviridae, genus
Vesiculovirus. Isolated from a vesicular lesion on
the tongue of a mule in Alagoas, Brazil. Closely
related to the classical strains of VESICULAR sTO-
MATITIS VIRUS. Antibody present in several spe-
cies in Brazil, including man. Causes fever and
malaise in man.

alastrim virus. See VARIOLA MINOR VIRUS.

Aleutian disease of mink virus. Family Parvo-
viridae, genus Parvovirus. Causes an economi-
cally important, lethal disease in mink. The virus
can cross the placenta to infect the foetus. Ferrets
and skunks can be infected experimentally.
Porter, D.D. et al. (1977) Intervirology 8, 129.

alfalfa cryptic virus 1. A member of the
Cryptovirus group, subgroup A.



6 alfalfa cryptic virus 2

Boccardo, G. et al. (1987) Adv. Virus Res. 32,
171.

alfalfa cryptic virus 2. Synonym: ALFALFA
TEMPERATE VIRUS. A member of the Cryptovirus
group, subgroup B.

Boccardo, G. et al. (1987) Adv. Virus Res. 32,
171.

alfalfa latent virus. See PEA STREAK VIRUS.

alfalfa mosaic virus. Type member of the Alfalfa
mosaic virus group.

Jaspars, EM.J. and Bos, L. (1980) CMI/AAB
Descriptions of Plant Viruses No. 229.

Alfalfa mosaic virus group. (Named after the
type member ALFALFA MOSAIC VIRUS.) Monotypic
genus of a MULTICOMPONENT plant virus with
BACILLIFORM particles of at least four sizes. The
four major RNA species are contained in separate
components: bottom (B), 58 x 18 nm.; middle
(M), 48 x 18 nm.; top b(Tb), 36 x 18 nm. and top
a(Ta), 28x18 nm. Particles are stabilised primar-
ily by protein-RNA interactions; they are sensi-
tive to ribonuclease. Capsid structure considered
to be based on icosahedral symmetry, the struc-
tural subunit being a single protein species of mw.
24 x 10°. Genomic linear (+)-sense ssSRNA com-
prises three species, RNA-1 (mw. 1.1 x 105; 3,644
nucleotides) in B component, RNA-2 (mw. 0.8 x
105, 2,593 nucleotides) in M component and
RNA-3 (mw. 0.7 x 105 2,037 nucleotides) in Tb
component; in Ta component there is the MONO-
cisTRONIC mRNA for coat protein, RNA-4 (mw.
0.3 x 10% 881 nucleotides). RNAs 1-3 plus coat
protein or RNA 4 are required for infection.
Replication is in the cytoplasm and, for the
genomic RNAs, is via distinct ds REPLICATIVE
INTERMEDIATES; RNA-4 is derived from RNA-3.
RNAs -1, -2 and -4 are monocistronic messengers
for proteins of mw. 125, 89 and 24 (coat protein)
x 10° respectively; RNA-3 is bicistronic encoding
a protein of mw. 89 x 10° at the 5' end and having
the coat protein cistron at the 3' end. The natural
hostrange is wide. The particles are found in most
cell types. The virus is readily transmitted me-
chanically. It is transmitted by aphids in the NON-
PERSISTENT TRANSMISSION manner and is seed
transmitted in some species. Alfalfa mosaic virus
is considered by some tobe in the iLARVIRUS group.
Matthews, R.E.F. (1982) Intervirology 17,77.
Jaspars, EIM.J. and Bos, L. (1980) CMI/AAB
Descriptions of Plant Viruses No. 229.

Francki, R.LB. et al. (1985) In Atlas of Plant

Viruses. Vol. 2. p. 93. CRC Press.: Boca Raton,
Florida.

Francki, R.I.B. (1985) In The Plant Viruses. Vol.
1. p. 1. ed. R.L.B. Francki. Plenum Press: New
York.

gooo

alfalfa temperate virus. See ALFALFA CRYPTIC
VIRUS 2.
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Alfuy virus. Family Flaviviridae, genus
Flavivirus. Isolated from mosquitoes in Queens-
land, Australia. Antibodies found in human sera
but no disease in man has been reported.

algophage. Synonym: CYANOPHAGE.

alkaline phosphatase. An enzyme of relevance
in molecular biology as it removes the 5' terminal
phosphate of linear DNA molecules.

Allerton virus. See BOVID (ALPHA) HERPES VIRUS
2.

Almpiwar virus. Unclassified arthropod-borne
virus. Isolated from a skink Ablepharus boutinii
virgatus in Queensland, Australia.

alpha amanitin. A cyclic peptide which selec-
tively inhibits DNA-DEPENDENT RNA POLYMERASES I
and 1 of eukaryotic cells at low and high concen-
trations respectively. It binds to the polymerase
and blocks RNA synthesis after initiation, thus
preventing chain elongation. Isolated from the
fungus Amanita phalloides. Viruses such as
ADENOVIRUSES, INFLUENZA VIRUS and RETRO-
VIRUSES which require RNA polymerase II for
their replication are inhibited.

Alphaherpesvirinae. A subfamily of the family
Herpesviridae. Consists of two genera, Human
herpesvirus 1 and Suid herpesvirus 1. Replicate
rapidly and latent infection is often demonstrable
in nerve ganglia.

Alphavirus. (Greek letter ‘a’.) A genus in the
family Togaviridae. The type species is Sindbis
virus. The members have an RNA with mw. 4 x
108, capped and polyadenylated, which forms
¢.6% of the particle. There is a capsid protein,
mw. 30-34 x 10° and usually two envelope



proteins, E1 and E2, mw. 50-59 x 10°. Sometimes
there is a third envelope protein, E3. The genus
contains many viruses of importance as disease
agents and as tools for the study of virus
replication. EASTERN, WESTERN and VENEZUELAN
EQUINE ENCEPHALOMYELITIS VIRUSES and ROSS
RIVER VIRUS are important disease agents. SEMLIKI
FOREST VIRUS and SINDBIS VIRUS have been used
extensively as laboratory models for studying
replication.

alsike clover vein mosaic virus. An unclassified
plant virus with isometric particles, 30 nm. in
diameter, which sediments at 123S.
Gerhardson, B. and Lindsten, K. (1971) Phyto-
path. Z. 72, 76.

amaas virus. See VARIOLA MINOR VIRUS.

amapari virus, Family Arenaviridae, genus Are-
navirus. Isolated from forest rodents in the
Ampari region of Brazil. Grows in Vero cells.

amaranthus leaf mottle virus. A Potyvirus.
Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

amber codon. See STOP CODON.

amber mutant. A mutation resulting in the
copoN, UAG, which prematurely terminates an
open reading frame.

Amino acid

Some common amino acids and their properties.

Amino acid Abbreviation
3-letter 1-letter

Alanine Ala A
Arginine Arg R
Asparagine Asn N
Aspartic acid Asp D
Cysteine Cys C
Glutamic acid Glu E
Glutamine Gin Q
Glycine Gly G
Histidine His H
Isoleucine Ile 1
Leucine Leu L
Lysine Lys K
Methionine Met M
Phenylalanine Phe F
Proline Pro P
Serine Ser S
Threonine Thr T
Tryptophan Trp w
Tyrosine Tyr Y
Valine Val A\

American plum line pattern virus 7

ambisense expression strategy. The coding of
proteins on both viral-sense and viral-comple-
mentary mRNAs. Shown by one genus of the
BUNYAVIRIDAE, the phleboviruses.

Bishop, D.H.L. (1986) Microbiological Sciences
3, 183.

American haemorrhagic fever viruses. Family
Arenaviridae, genus Arenavirus. A group of vi-
ruses also known as the New World arenaviruses
and the Tacaribe antigenic group. Wild rodents
are the natural hosts but the viruses have also been
isolated from mites.

American oyster reo-like virus, Unclassified
virus isolated from Crassostrea virginica,
morphologically similar to reoviruses. Particles
are isometric, 75 nm. in diameter with a double
capsid shell containing at least five major pro-
teins. Morphologically, the particles closely re-
semble members of the REOVIRUS genus, though
the genome is composed of eleven segments of
dsRNA (total mw. 15 x 10°). The virus replicates
in certain fish cell lines and it appears to have
similar properties to reo-like viruses isolated
from the fish hosts, golden shiner, chum salmon
and channel catfish.

Winton, J.R. et al. (1987) J. gen. Virol. 68, 353.

American plum line pattern virus. A possible
member of the llarvirus group.

Fulton, R.W. (1984) CMI/AAB Descriptions of
Plant Viruses No. 280.

mw.  Partial- Properties
specific
volume
(gfec)
71.1 074 Small, hydrophobic
156.2 0.70 Large, basic
132.1 071 Small, hydrophilic
115.1  0.60 Small, acidic
102.2 0.61 Small, sulphydryl
129.1  0.66 Small, acidic
146.2 0.67 Small, hydrophilic
571 0.64 Small, hydrophobic
137.1 0.67 Large, basic
1132 090 Hydrophobic
1132 090 Hydrophobic
128.2 0.82 Large, basic
131.2 0.75 Hydrophobic
147.2  0.77 Large, hydrophobic
97.1 076 Small, hydrophilic
87.1 0.63 Small, hydrophilic
101.1  0.70 Small, hydrophilic
1882 0.74 Large, hydrophobic
163.2 0.71 Large, hydrophobic
99.1 0.86 Hydrophobic
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Francki, R.I.B. (1985) In The Plant Viruses. Vol.
1. p. 1. ed. R.I.B. Francki. Plenum Press: New
York.

American Type Culture Collection (ATCC).
Organisation which holds a large collection of
micro-organisms and cells which are available on
request on payment of a small fee. Address is
Rockville, Maryland 20852, USA.

amino acid. Basic unit of proteins (see Figure),
containing a carboxyl and an amino group and a
variable side chain which determines the proper-
ties of the individual amino acid. The side chain
may be simple (glycine) or a complicated ring
structure (tryptophan). There are 20 commonly
occurring amino acids in nature (see Table) and a
few which occur much less frequently.

aminoacyl-tRNA. An amino acid linked via its
carboxyl group to the hydroxyl group (2" or 3°) of
the ribose residue at the 3” end of the tRNA.
Amino acids are linked in this form during protein
synthesis.

aminoacyl-tRNA synthetase. (Synonym:
AMINOACYL-tRNA LIGASE). The enzyme which
ligates the amino acid to its specific tRNA. There
are 20 such enzymes, specific for each amino acid
and its tRNA.

ammonium sulphate. Salt commonly used to
precipitate enzymes, proteins and viruses without
denaturation. Used frequently in the initial stages
of protein purification as proteins precipitate at
different concentrations of the salt.

AMP. Abbreviation for adenosine 5 -phosphate.

amphotericin B. An aNTIBIOTIC produced by
Streptomyces nodosus which operates by affect-
ing the permeability of the cytoplasmic mem-
brane.

Amsacta moorei entomopoxvirus. Type spe-
cies of probable subgenus B, Entomopoxvirinae
(Poxviridae), isolated from A. moorei (Lepidop-
tera). Ovoid virions 350 x 250 nm. with a sleeve-
shaped LATERAL BoODY and cylindrical core. Par-
ticle surface has globular units 40 nm. in diame-
ter. Virions have a buoyant density of 1.26-
1.28 g/cc. and contain ¢.36 polypeptides and a
single linear molecule of dsDNA (mw. 135 x 109).
During replication, virions are occluded in large
occlusion bodies (SPHEROIDS), 1-4 um. in dia-
meter. Smaller inclusions (SPINDLES) devoid of
virions, are occasionally produced. Virus will
infect some lepidopteran cell lines. Morpholo-
gically similar viruses have been found in other
insects, specifically Choristoneura, Euxoa,
Oreopsyche, Operophtera, Oncopera spp. (Lepi-
doptera) and Melanoplus sp. (Orthoptera).

Arif, B.M. (1984) Adv. Virus Res. 29, 195.

Amyelois chronic stunt virus. A possible
member of the Caliciviridae isolated from the
navel orangeworm, Amyelois transitella (Lepi-
doptera). Virions are icosahedral, 38 nm. in di-
ameter with characteristic cup-shaped surface
depressions. Intact particles sediment at 185S and
have a buoyant density of 1.32 g/cc. in CsCl.
Particles contain ssSRNA (mw. 2.5 x 10% and
several proteins with two major species 29 x 10°
and 55 x 10°.

Hillman, B. et al. (1982) J. gen. Virol. 60, 115.

analytical ultracentrifuge. Instrument used to
sediment macromolecules at high centrifugal
force with appropriate optics so that the rates of
sedimentation and diffusion of macromolecules



can be measured with great accuracy. See DIFFU-
SION COEFFICIENT, SEDIMENTATION COEFFICIENT.
Markham, R. (1962) Adv. Virus Res. 9, 241.

Ananindena virus. Family Bunyaviridae, genus
Bunyavirus.

Andean potato latent virus. A Tymovirus.
Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 117. CRC Press: Boca Raton,
Florida.

Hirth, L. and Girard, L. (1988) In The Plant
Viruses. Vol. 3. p. 163. ed. R. Koenig. Plenum
Press: New York.

Andean potato mottle virus. A Comovirus.
Fribourg, C.E. (1979) CMI/AAB Descriptions of
Plant Viruses No. 203.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 1. CRC Press: Boca Raton,
Florida.

Anhanga virus. Family Bunyaviridae, genus
Phlebovirus. Isolated from the sloth Choloepus
brasiliensis in Brazil.

Anhembi virus. Family Bunyaviridae, genus
Bunyavirus. Isolated from the rodent Proechimys
iheringi and an arthropod Phoniomyia pilicauda
in Brazil.

anionic detergent. A detergent having a nega-
tively charged surface ion, e.g. sodium DE-
OXYCHOLATE, SODIUM DODECYL SULPHATE.

anisometric. Adjective to describe virus par-
ticles which are not isometric e.g. rod-shaped
particles.

anisotropy of flow. Difference in the flow prop-
erties of a solution of macromolecules in different
directions. Shown by a solution of a virus with
rod-shaped particles e.g. TOBACCO MOSAIC VIRUS.
On stirring the solution the particles become
orientated along the line of flow and rotate polar-
ised light.

annealing. The formation of ds nucleic acid
molecules from ss molecules with complemen-
tary base sequences. This can be done (a) in
solution, cooling the mixture of ss molecules
slowly from a high temperature to below the
MELTING TEMPERATURE or (b) with one strand
immobilised on a solid support. Applied quantita-
tively, ameasure of the complementarity between

antibiotic 9

two ss nucleic acid molecules can be obtained.

Anopheles A virus group. Family Bunyaviridae,
genus Bunyavirus. Isolated from Anopheles sp. in
Columbia.

Anopheles B virus group. Family Bunyaviridae,
genus Bunyavirus. Isolated from mosquitoes in
South America.

anserid herpesvirus 1. Synonyms: DUCK ENTERI-
TIS VIRUS, DUCK PLAGUE VIRUS. Member of family
Herpesviridae. Causes infection of ducks and
mallards, resulting in nasal and ocular discharge
and diarrhoea. Most animals die. Ducks, geese,
swans and chicks can be infected experimentally.
The virus can be grown on the chorioallantoic
membrane, killing the embryo, or in chick fibro-
blast cultures.

Antheraea eucalypti Cells. The first line of
insect cells established in culture. Able to support
the growth of a number of arboviruses. Usually
grown in Grace’s cell culture medium.

Antheraea eucalypti virus. Member of
Tetraviridae (formerly the NUDAURELIA B VIRUS
GROUP).

Antheraea satellite virus. Possible RNA-con-
taining satellite virus associated with ANTHERAEA
EUCALYPTI VIRUS. Virions are isometric, 13 nm. in
diameter and sediment at 44S.

Longworth, J.F. (1978) Adv. Virus Res. 23,
103.

Anthoxanthum latent blanching virus. An
unclassified plant virus with rod-shaped particles
135 nm. long, 22 nm. wide.

Catherall, P.L. and Chamberlain, J.A. (1981)
Welsh Plant Breeding Sta. Ann. Rept. 1980,
153.

Anthoxanthum mosaic virus. A possible
Potyvirus.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

antibiotic. Substance used to inhibit the growth
of micro-organisms including bacteria and fungi.
Many different antibiotics are now available.
Their principal application in virology is in tissue
culture media used for the cultivation of cells and
growth of viruses.
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antibody. Protein molecule produced by lym-
phocytes following administration of a foreign
protein or carbohydrate (ANTIGEN) into a verte-
brate host. The induced antibody reacts specifi-
cally with the administered antigen. In virology,
antibodies are frequently used as a means of
discriminating between different viruses using a
range of serological techniques including virus
NEUTRALISATION, IMMUNODIFFUSION, COMPLEMENT
FIXATION and ELISA. Antibodies can belong to
several different classes, e.g. IgM, IgG and IgA
(secretory antibody). See IMMUNOGLOBULIN.

Anticarsia gemmatalis nuclear polyhedrosis
virus. A baculovirus (MNPV), from the soybean
looper, A. gemmatalis which has been widely
used in Brazil for the biological control of the
pest.

Fisher, J. and Ferreira-Lima, L.C. (1988) Chem-
istry and Industry 6, 184.

anticodon. A group of three bases in a tRNA
molecule which recognises a codon in an mRNA
molecule. It is this codon-anti-codon interaction,
taking place on the ribosome, which ensures that
the correct amino acidis inserted into the growing
polypeptide chain. The first two bases pair A-U or
G-C in an anti-parallel manner. The pairing with
the third base is more flexible as one tRNA
molecule can recognise several codons provided
they differ only in the last base. See WOBBLE
HYPOTHESIS.

antigen. Molecule of carbohydrate or protein
which stimulates the production of an antibody,
with which it reacts specifically.

antigen-antibody reaction. The specific inter-
action between an antigen and an antibody which
recognises a specific structural feature of the
antigen and binds to it. This reaction can be
measured by a variety of serological methods. See
COMPLEMENT FIXATION TEST, ELISA, IMMUNODIFFU-
SION, PRECIPITIN, VIRUS NEUTRALISATION.

antigenaemia. Presence of circulating viral anti-
gen in the bloodstream as in the surface antigen
levels found in patients infected with HEPATITIS B
VIRUS.

antigenic drift. The appearance of a virus with
slightly changed antigenic structure following
passage in the natural host. This is probably due
to natural selection under pressure of the immune
response of the host to virus infection. Examples

are restricted to virus infections of vertebrate
hosts (which produce an immune response) e.g.
INFLUENZA VIRUS and FOOT-AND-MOUTH DISEASE
VIRUS.

antigenic shift. A major change in the antigenic
structure of a virus. Occurs with viruses which
have segmented genomes, €.g. INFLUENZA VIRUS,
presumably as a result of gene REASSORTMENT.

antigenic site. The portion of a protein which
reacts with the antibody induced in response to
the entire antigen. A complex antigen (e.g. a
protein) will contain several antigenic sites. Also
termed EPITOPE.

antireceptor. Virion surface protein which binds
specifically to a cell surface receptor. See
HAEMAGGLUTININ,

antiserum. The serum from a vertebrate which
has been exposed to an antigen and which con-
tains antibodies that react specifically with the
antigen.

Apanteles melanoscelus virus. Formerly listed
as the type species of proposed subgroup D,
BACULOVIRUS genus, now classified as a probable
member of subgroup B, POLYDNAVIRUS. Virus
particles consist of enveloped rod-shaped
NUCLEOCAPSIDS, variable in length (40 nm. wide
by 30-100 nm. long), with one envelope
surrounding one or more nucleocapsids which
usually carry atail appendage. Particles contain at
least 18 polypeptides and a polydisperse DNA
genome composed of multiple supercoiled
dsDNAs of variable mw. (2 x 10°-25 x 10%). Virus
was isolated from the parasitoid Apanteles mela-
noscelus (=Cotesia melanoscela) (Hymenoptera:
Braconidae) where it replicates in the ovary of all
females without causing any deleterious effects.
The virus appears to play a role in successful
parasitism of the lepidopteran hosts, e.g. (Lyman-
tria dispar and Orgyia leucostigma) of A.
melanoscelus, in some way preventing encap-
sulation of the parasitoid egg by the defence
mechanisms of the host.

Krell, P.J. and Stoltz, D.B. (1979) J. Virol. 29,
1118.

Stoltz, D.B. and Vinson S.B. (1979) Adv. Virus
Res. 24, 125.

Stoltz, D.B. et al. (1984) Intervirology 21, 1.

apeu virus.
Bunyavirus.

Family Bunyavirus, genus



aphid. Insect belonging to the family Aphidae.
Members of this family are phytophagous plant
pests and common vectors of many plant viruses.

aphid lethal paralysis virus. An unclassified
small RNA virus (probable INSECT PICORNAVIRUS)
isolated from the aphid, Rhopalosiphum padi, in
S. Africa; infection causes paralysis and death of
the host. Particles are isometric, 26 nm. in diame-
ter, sediment at 164S and have a buoyant density
in CsCl of 1.34 g/cc. The viral genome is a
polyadenylated ssSRNA (9.7kb). The capsid con-
tains three major polypeptides (mw. 34.4x 10,32
x 10%,31.2 x 10%) and one minor polypeptide (mw.
40.8 x 10°). The virus is serologically unrelated to
the R. padi virus isolated in the USA but is
serologically related to Cricket Paralysis Virus.

Williamson, C. et al. (1988) J. gen. Virol. 69, 787.

Aphis ‘baculovirus’. Unclassified virus, mor-
phologically similar to a NON-OCCLUDED BACULO-
VIRUS observed principally in fat body cells of two
Aphis spp. in Brazil. Particles in section consisted
of a rod-shaped nucleocapsid (180-200 x 40-50
nm.) surrounded by a single membrane.
Kitajima, E'W. et al. (1978) J. Invertebr. Pathol.
31, 123.

Aphthovirus. (Greek ‘aphtha’ = vesicles in the
mouth.) A genus in the family Picornaviridae.
Consists of viruses belonging to seven distinct
serotypes of foot-and-mouth disease virus. Char-
acterised by considerable antigenic variability,
making control by vaccination difficult. The
particles are unstable below pH7 and have a high
(1.43 g/cc) buoyant density in CsCl. Like the
cardioviruses, they have a polycytidylic acid tract
near the 5” end of the genome.

aphthovirus. See FOOT-AND-MOUTH DISEASE
VIRUS.

Apis iridescent virus. See BEE IRIDESCENT VIRUS.

apoi virus. Family Flaviviridae, genus
Flavivirus. Isolated from the rodents Apodemus
speciosus ainu and Apodemus argentus hokkaidi
in Japan. Can cause encephalitis in man.

apollo virus. See ENTEROVIRUS 70.

Aporophyla lutulenta Cytoplasmic Polyhe-
drosis Virus. Cytoplasmic polyhedrosis virus
(CPV) isolated in the United Kingdom from lar-
vae of Aporophyla lutulenta (Noctuidae, Lepi-
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doptera). The virus is the type member of ‘type
10’ CPVs. Unrelated to Bombyx mori (type 1)
CPV on the basis of RNA electropherotype.
Currently the sole recorded isolate of ‘type 10
CPVs.

Payne, C.C. and Mertens, P.P.C. (1983) In The
Reoviridae. p. 425. ed. W.K. Joklik. Plenum
Press: New York.

apple chlorotic leafspot virus. Type member of
the Closterovirus subgroup 2.

Lister, R M. (1970) CMI/AAB Descriptions of
Plant Viruses No. 30.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 219. CRC Press: Boca Raton,
Florida.

apple mosaic virus. An larvirus.

Fulton, R.W. (1972) CMI/AAB Descriptions of
Plant Viruses No. 83.

Francki, R.1.B. (1985) In The Plant Viruses. Vol.
1. p. 1. ed. R.LB. Francki. Plenum Press: New
York.

apple necrosis virus. An llarvirus, occurs in
Japan.
Doi, Y. Personal communication.

apple stem grooving virus. Type member of the
Capillovirus group.

Lister, RM. (1970) CMI/AAB Descriptions of
Plant Viruses No. 31.

apple (Tulare) mosaic virus. An Ilarvirus.
Fulton, R.W. (1971) CMI/AAB Descriptions of
Plant Viruses No. 42.

Francki, R.I.B. (1985) In The Plant Viruses. Vol.
1.p. 1. ed. RI1B.

Francki. Plenum Press: New York.

aquacate virus. Family Bunyaviridae, genus
Phlebovirus. Isolated from Lutzomyia sp. in
Panama.

aquilegia necrotic mosaic virus. A possible
Caulimovirus; occurs in Japan.
Doi, Y. Personal communication.

aquilegia virus. A possible Potyvirus.

Francki, R.I.B. et al. (1985) In Atlas of Plant Vi-
ruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

ara A. See ARABINOSYL ADENINE.



12 arabinosyl adenine

arabinosyl adenine. (Synonym: ADENINE
ARABINOSIDE; ARA A). An antiviral agent which
inhibits viral DNA polymerase. Active against
HERPES VIRUS and POXVIRUS infections but less so
against ADENO- and PAPOVA-VIRUSES.

HOCH,
o}

H HO
H H

OH H

arabinosyl cytosine. (Synonym: CYTOSINE
ARABINOSIDE; ARA C). An anti-viral agent, prob-
ably acting by inhibiting DNA polymerase.

H,

arabis mosaic virus. A Nepovirus.

Murant, A.F. (1970) CMI/AAB Descriptions of
Plant Viruses No. 16.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 23. CRC Press: Boca Raton,
Florida.

araujia mosaic virus. A possible Potyvirus.
Francki, R.I.B. er al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

arbovirus. A term used to describe any virus of
vertebrates which is transmitted by an arthropod.
The virus replicates in both the arthropod and
vertebrate host. The term has no taxonomic
meaning since it has norelevance to the chemistry
or mode of replication of the viruses. Many virus
families contain members which are arboviruses.

Arenaviridae. (Latin ‘arena’ = sand.) A family
of RNA viruses comprising a single genus
(ARENAVIRUS) with spherical or pleomorphic par-
ticles 50-300 nm. in diameter with club-shaped

surface projections 10 nm. long surrounding a
core which contains ribosome-like particles. The

100nm

particles contain three structural proteins (two
glycosylated) and two species of (—)-sense
sSRNA (mw. 1.1-1.6 and 2.1-3.2 x 10%). In addi-
tion there are three RN As of host cell origin (288,
18S and 4.6S). The small RNA codes for the
nucleoprotein and precursor glycoprotein while
the large RNA codes for the large non-glycosyl-
ated protein. The virus RNA is transcribed by
virion polymerase into complementary RNA
which acts as mRNA. Most of the viruses have a
single restricted rodent host in which persistent
infection with viraemia occurs, probably caused
by a slow or insufficient immune response of the
host. The viruses grow well in tissue culture.
Transmission can be vertical or horizontal.

Matthews, R.E.F. (1982) Intervirology 17, 119.

Arenavirus. (Latin ‘arenosus’ = sandy.) The
only genus of the family Arenaviridae. The genus
is divided into two groups on the basis of serol-
ogy: (a) the Old World Arenaviruses and (b) the
New World Arenaviruses. Most of the viruses
have a rodent or bat host in which they cause a
persistent infection. Contains several members of
which the most important are the viruses causing
lymphocytic choriomeningitis, Lassa fever,
Argentinian haemorrhagic fever (Junin) and
Bolivian haemorrhagic fever (Machupo).

Argentina virus. Family Rhabdoviridae, genus
Vesiculovirus. Closely related to but distinguish-
able from other isolates in the Indiana serotype of
vesicular stomatitis virus.

Argentinian haemorrhagic fever virus. See
JUNIN VIRUS.

aride virus. An unclassified arthropod-borne
virus.

Arkansas bee virus. Unclassified small RNA
virus from the honey bee. Virions are isometric,
30 nm. in diameter, sediment at 128S and have a
buoyant density in CsCl of 1.37 g/cc. Particles
contain a single polypeptide (mw. 41 x 10%).
Formerly considered as a possible member of the



NODAVIRIDAE, it is now known not to have a
divided genome but to contain only a single
species of ssSRNA (mw. 1.8 x 109).

Lommel, S.A. et al. (1985) Intervirology 23, 199.

arkonam virus. An unclassified arthropod-
borne virus. Isolated from Anopheles subpictus,
Anopheles hyrcanus and Culex tritaenior lynchus
mosquitoes in India.

arracacha virus A. A Nepovirus.

Jones, R.A.C. and Kenton, R.H. (1980) CMI/
AAB Descriptions of Plant Viruses No. 216.
Francki, R.LB. et al. (1985) In Atlas of Plant Vi-
ruses. Vol. 2. p. 23. CRC Press: Boca Raton,
Florida.

arracacha virus B. An unclassified plant virus
with isometric particles, 26 nm. in diameter
which sediment at 126S. Capsid made of two coat
protein species (mw. 26 and 20 x 10°) which are
in a 3:1 ratio.

Jones, R.A.C. and Kenton, R.H. (1983) CMI/
AAB Descriptions of Plant Viruses No. 270.

Arrhenatherum blue dwarf virus. A Fijivirus.
Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 47. CRC Press: Boca Raton,
Florida.

Arterivirus. A genus in the family Togaviridae
which comprises only equine arteritis virus.

arthropod-borne. Virus carried by an arthropod
and transmitted to its animal or plant host(s) by
this route. See NON-PERSISTENT TRANSMISSION,
PERSISTENT TRANSMISSION, SEMIPERSISTENT TRANS-
MISSION.

artichoke curly dwarf virus.
Potexvirus.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 159. CRC Press: Boca Raton,
Florida.

A possible

artichoke Italian latent virus. A Nepovirus.
Martelli, G.P. et al. (1977) CMI/AAB Descrip-
tions of Plant Viruses No. 176.

Francki, R.L.B. er al. (1985) In Atlas of Plant
Viruses. Vol. 2. p.23. CRC Press: Boca Raton,
Florida.

artichoke latent virus. A possible Potyvirus.
Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
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Florida.

artichoke mottled crinkle virus. A Tombus-
Virus.

Francki, R.I.B. ef al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 181. CRC Press: Boca Raton,
Florida.

Martelli, G.P. et al. (1988) In The Plant Viruses.
Vol 3. p. 13. ed. R. Koenig. Plenum Press: New
York.

artichoke vein banding virus.
Nepovirus.

Gallitelli, D. et al. (1984) CMI/AAB Descrip-
tions of Plant Viruses No. 285.

A possible

artichoke yellow ringspot virus. A Nepovirus.
Rana, G.L. et al. (1983) CMI/AAB Descriptions
of Plant Viruses No. 271.

Francki, R.I.B. er al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 23. CRC Press: Boca Raton,
Florida.

aruac virus. Unclassified arthropod-borne virus.
Isolated from Trichoprosopon theobaldi mosqui-
toes in Trinidad.

Arumowot virus. Family Bunyaviridae, genus
Phlebovirus. Isolated from Culex antennatus
mosquitoes and Thamnomys macmillani and
Lemniscomys striatus mice, Crocidura sp. shrew,
Arvicanthis niloticus rats and Tatera kempi ger-
bils in Africa.

ascitic fluid. Fluid from the peritoneal cavity of
mice. Used in raising monoclonal antibodies in
large quantities following injection of hybridoma
cells into the peritoneal cavity. Can also be used
in the culture of ENCEPHALOMYOCARDITIS VIRUS.

Ascovirus. (Latin ‘asco’ = sac, bladder.) A pro-
posed taxon of large dsDNA viruses isolated from
lepidopteran larvae. Virions are enveloped (150 x

7 N

100nm

400 nm.), allantoid in shape (sausage-shaped)
and composed of an inner particle (nucleoprotein
core and surrounding matrix) measuring 130 x
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350 nm. and surrounded by a membrane. The
genome appears to be a linear dsDNA (mw. 100
x 10°). Virus replicates in the nuclei of several
tissues (e.g. fat body and epidermis), where it
causes disruption of the nuclear envelope and the
formation of large numbers of virus-containing
vesicles which accumulate in the haemolymph of
infected larvae. Virus isolated from the cabbage
looper, Trichoplusia ni (Noctuidae) has been
transmitted experimentally to several other
noctuid species.

Federici B.A. (1983) Proc. Nat. Acad. Sci. USA
80, 7664.

asparagus stunt virus. A strain of Tobacco
Streak Virus.

Francki, R.1.B. (1985) In The Plant Viruses. Vol.
1, p. 1. ed. R.I.B. Francki. Plenum Press: New
York.

asparagus virus 1. A Potyvirus.
Howell, W.E. and Mink, G.I. (1985) Plant
Disease 69, 1044,

asparagus virus 2. An llarvirus.

Uyeda, 1. and Mink, G.I. (1984) CMI/AAB De-
scriptions of Plant Viruses No. 288.

Francki, R.I.B. (1985) In The Plant Viruses. Vol.
1. p. 1. ed. R.1.B. Francki. Plenum Press: New
York.

asparagus virus 3. A Potexvirus, occurs in
Japan.
Doi, Y. Personal communication.

Aspergillus foetidus virus S (AfV-S). A possible
member of the Totivirus group.

Aspergillus niger virus S (AnV-S). A possible
member of the Totivirus group.

Aspergillus ochraceous virus (AoV). A prob-
able member of the PARTITIVIRUS group.

astra virus. An isolate of DHORI VIRUS.

astro virus. Unclassified. Spherical virus of 28
nm. diameter found in faeces of patients with
diarrhoea. Star-like appearance but can be distin-
guished from calicivirus particles. Has not been
grown in cell culture.

Woode, G.N. & Bridger, J.C. (1978) J. med.
Microbiol. 11, 441.

asystasia mottle virus. A Poryvirus.

Thouvenel, J-C. (1988) Ann. Appl. Biol. 112,
127.

ataxia of cats virus. See FELINE PANLEUKOPENIA
VIRUS.

ATP. Abbreviation for ADENOSINE 5'-
TRIPHOSPHATE.

Atropa belladonna rhabdovirus. A plant
Rhabdovirus.

Francki, R.L.B. ef al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 73. CRC Press: Boca Raton,
Florida.

attachment. See ADSORPTION.

attenuated strain. A selected strain of a virulent
virus which does not cause the clinical signs
associated with the parent virus but still replicates
well enough to induce immunity. Usually ob-
tained by passage in cell culture or in a host
different from the natural host. Many highly
successful vaccines have been produced in this
way, €.g. POLIO, YELLOW FEVER.

attenuation. The process of producing an attenu-
ated virus strain.

aucuba ringspot virus. A member of the Cacao
Swollen Shoot Virus group.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 235. CRC Press: Boca Raton,
Florida.

Aujezky’s disease virus. Synonyms: MAD ITCH
VIRUS, PSEUDORABIES VIRUS, SUID (ALPHA) HERPES-
VIRUS 1. Family Herpesviridae, subfamily Suid
alphaherpesvirus 1, genus Suid herpesvirus 1
group. An infection of pigs. Cattle, sheep, dogs,
cats, foxes and mink are also susceptible. In pigs,
the disease is one of the central nervous system
but the animals recover. In other species the
disease is usually fatal. Many species of animals
can be infected experimentally. Virus grows in
chorioallantoic membrane with plaque produc-
tion and causes cpe inmany kinds of tissue culture
cell.

Basinger, D. (1979) Brit. vet. J. 135, 215.

aura virus. Family Togaviridae, genus Alpha-
virus. Isolated from mosquitoes in Brazil.
Antibodies found in man, rodents, marsupials
and horses but no disease associated with the
virus.



Australia antigen. The HEPATITIS B VIRUS surface
antigen, first found in the blood of an Australian
aboriginal.

Blumberg, B.S. et al. (1965) Jour. Am. med. Soc.
191, 541.

Autographa californica nuclear polyhedrosis
virus (AcMNPYV). Type species of subgroup A
of BACULOVIRUS genus (BACULOVIRIDAE) - NUCLEAR
POLYHEDROSIS VIRUSES (NPV). Originally isolated
from the alfalfa looper, A californica, ACMNPV
has a wider host range than most NPVs, experi-
mentally infecting at least 43 species of Lepidop-
tera from eleven families. The virus is representa-
tive of the MNPV subtype where virions contain
one to many nucleocapsids within a single viral
envelope. The morphological and structural
properties of the virus are consistent with those of
other baculoviruses (see BACULOVIRUS, NUCLEAR
POLYHEDROSIS VIRUS). However, ACMNPV is the
best-studied of all baculoviruses principally be-
cause of its wide in vivo host range and the ease
with which it can be grown in vitro in several
insect cell lines. Physical maps have been pre-
pared of the 128kbp genome which is composed
primarily of unique sequences. Five regions of
repeated sequences (hr=homologous regions)
account for about 3% of the genome and are
interspersed throughout the genome. They appear
to act as enhancers of gene expression. A large
number of closely-related genotypic variants
have been isolated both from A. californica as
well as Galleria mellonella (GmMNPV), Ra-
chiplusia ou (RoOMNPV), Spodoptera exempta
(SeMNPV) and Trichoplusia N1 (TnMNPV);
several have also been mapped. The designated
origin for these physical maps is the POLYHEDRIN
gene, which in AcCMNPV has a 732 base coding
region and a sequence which is broadly conserved
amongst occluded baculoviruses. During virus
replication, virus proteins are synthesised in at
least four temporal classes; @ immediate early (2
h), B delayed-early (2-6 h), ylate (8-12 h) and &
delayed late (>12 h). At least some of the tempo-
ral regulation occurs at the level of transcription.
Transcripts for different temporal classes of pro-
teins arise from dispersed regions of the genome
rather than a continuous block. The primary tran-
scripts appear not to be spliced; some of
the different-sized mRNAs contain overlapping
sequences. At least two proteins are produced
in abundance late in infection. These are the
POLYHEDRIN molecule and a methionine-deficient
basic polypeptide (mw. ¢.10 x 10%) — the ‘10K’
protein. The polyhedrin gene is probably ex-
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pressed more abundantly than any other gene in
any virus-infected cell (at death, >15% of the dry
mass of an NPV infected caterpillar is poly-
hedrin). For this reason AcMNPV is being used
with increasing frequency as a cloning vector for
the high-level expression of foreign DNA se-
quences inserted after the polyhedrin promoter
(see BACULOVIRUS EXPRESSION VECTOR). ACMPNV
has also been produced for field trials as a biocon-
trol agent for the cabbage looper (T. ni) and
Douglas fir tussock moth (Orgyia pseu-
dotsugata).

Granados, R.R. and Federici, B.A. (1986) The
Biology of Baculoviruses. Vols. I and II. CRC
Press: Boca Raton, Florida.

autoimmune. A situation in which an organism
produces an immune response to its own tissues
e.g. Hashimoto’s disease which is caused by
production of antibodies to thyroglobulin.

autoinfection. Reinfection of a host from an
original infection.

autoradiography. A method for detecting the
location of a radioisotope in a tissue, cell, or
molecule. The sample is placed in contact with an
X-ray film, whereby the emission of B particles
from the sample activates the silver halide grains
in the emulsion and allows them to be
reduced to metallic silver when the film is
developed.

avalon virus. Family Bunyaviridae, genus
Nairovirus. Isolated from mosquitoes in
Newfoundland.

Aviadenovirus. (Latin ‘avis’ bird.) A genus in
the family Adenoviridae consisting of those vi-
ruses isolated from birds. They share a common
antigen but do not cross-react with the viruses in
the Mastadenovirus genus.

avian encephalomyelitis virus. Family Pico-
rnaviridae, genus Enterovirus. Causes a silent
infection of adult domestic fowl, but severe dis-
case, often followed by death, occurs in young
chickens. Ducks, turkeys and pigeons can be
infected experimentally. The virus is present in
the excreta and the egg. Virus replicates in the
egg, often killing the embryo, and in chick em-
bryo cells.

avian enteroviruses. Family Picornaviridae,
genus Enterovirus. A group of viruses which
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includes avian encephalomyelitis virus and duck
hepatitis virus.

avian erythroblastosis virus. Family Retro-
viridae, subfamily Oncovirinae, genus Type C
Oncovirus group, sub-genus Avian Type C Onco-
virus. Consists of a transforming virus and a
leukaemia virus which acts as helper for the
defective transforming virus. The latter causes
erythroblastosis when injected i.m. Transforms
fibroblasts and bone marrow cells in vitro.
Hayman, M.J. et al. (1979) Virology, 92, 31.

avian infectious bronchitis virus. Synonym:
GASPING DISEASE VIRUS. Family Coronaviridae,
genus Coronavirus. Causes an acute respiratory
disease of chicks. Mortality can be as high as
90%. Also causes drop in egg production. Pheas-
ants can be infected giving a mild disease. Repli-
cates on the chorioallantoic membrane and in
chick embryo cell cultures.

avian myeloblastosis virus (AMYV). Family
Retroviridae, subfamily Oncovirinae, genus
Type C Oncovirus Group, sub-genus Type C
Oncovirus. Causes myeblastosis, osteopetrosis,
lymphoid leukosis and nephroblastoma in chick-
ens and transformation of yolk sac or bone mar-
row cells in vitro. Probably a mixture of viruses.

avian myelocytomatosis virus. Family Retro-
viridae, subfamily Oncovirinae, genus Type C
Oncovirus Group, sub-genus Type C Oncovirus.
Causes myelocytomatosis, renal and liver tu-
mours and occasionally erythroblastosis in chick-
ens and cell transformation in vitro.

avian nephrosis virus. See INFECTIOUS BURSAL
DISEASE VIRUS.

avian pneumoencephalitis virus. See NEw-
CASTLE DISEASE VIRUS.

avian reticuloendotheliosis virus. Family
Retroviridae, subfamily Oncovirinae, genus
Type C Oncovirus Group, sub-genus Type C
Oncovirus. Causes leukosis in turkeys in nature
but many species of bird can be infected experi-
mentally resulting in quick death with a large
dose. The virus grows in chick embryo fibroblasts
with cpe followed by transformation.

avian type C oncoviruses. Family Retroviridae,
genus Oncovirinae. A sub-genus in the genus
Type C Oncovirus.

avidity. Intensity of binding of e.g. an antibody
molecule to the antigen which induced its forma-
tion.

Avipoxvirus. (Greek ‘avis’ = bird.) A genus in
the family Poxviridae, subfamily Chordopox-
virinae containing those viruses which infect
birds: canary pox, junco pox, pigeon pox, quail
POX, sparrow pox, starling pox and turkey pox.
The type species is fowlpox virus. The members
are ether-resistant and antigenically related.

avirulent. Strain of virus which is lacking in
virulence; see ATTENUATED.

avocado sunblotch viroid. A vIROID, comprising
247 nucleotides.

Dale, J.L. etal. (1982) CMI/AAB Descriptions of
Plant Viruses No. 254.

Desjardins, P.R. (1987) In The Viroids. p. 299.
ed. T.O.Diener. Plenum Press: New York.

Avogadro’s number. The number of molecules
in one gram molecular weight of any compound:
6.023 x 10%.

axenic (culture). The growth of a single species
of organism in the absence of organisms or cells
of another species.

AZT (azidothymidine). An analogue of thymi-
dine which blocks DNA replication (see Figure).
It is used in the treatment of ACQUIRED IMMUNODE-
FICIENCY SYNDROME.

(o] (o]
HN I CH, HN I CH,
HO@ HO O,
N, H OH H
AZT Thymidine



734B B virus. Family Retroviridae, subfamily
Oncovirinae, genus Type B Oncovirus group.
Present in MCF-7 cells, a line derived from a pa-
tient with disseminated mammary adenocar-
cinoma. Related to mouse mammary tumour vi-
rus but no relationship with the Type C oncovirus

group.

B-type inclusion body. Inclusion bodies ob-
served in the cytoplasm of vertebrate POXVIRUS
infected cells, representing sites of virus synthe-
sis; characteristic of all productive poxvirus in-
fections.

B-type virus particles. A morphologically de-
fined group of enveloped RNA virus particles,
seen outside the cells in mouse mammary carci-
noma. They have a dense body or core 40-60 nm.
in diameter which is contained in an envelope 90-
120 nm. in diameter. The particles bud through
the cell membrane. The prototype member is
MOUSE MAMMARY TUMOUR VIRUS. See A-, C-, D-TYPE
VIRUS PARTICLE.

Dalton, A.J. (1972) J. Natl. Cancer Inst. 49,
323.

Babahoyo virus. Family Bunyaviridae, genus
Bunyavirus.

Baboon Type C Oncovirus. Family Retro-
viridae, subfamily Oncovirinae, genus Type C
Oncovirus Group, sub-genus Type C Oncovirus.
Isolated from a baboon Papio cynocephalus. Can
be grown in foetal canine cells.

baby hamster kidney cells. Heteroploid fibro-
blastic cells from kidneys of day-old Syrian or
golden hamster; susceptible to many viruses e.g.
FOOT-AND-MOUTH DISEASE VIRUS, VESICULAR STO-
MATITIS VIRUS, RABIES VIRUS.

MacPherson, I. and Stoker, M. (1962) Virology
16, 147.

bacilliform. Description of shape of certain virus
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particles which are cylindrical with two rounded
ends, e.g. PLANT RHABDOVIRUSES, BACULO-
VIRUSES.

Bacillus ‘baculovirus’. Unclassified virus, mor-
phologically similar to a NON-OCCLUDED BACULO-
VIRUS, observed in mid-gut epithelial cells of the
stick insect, Bacillus rossius. Particles in section
consist of a rod-shaped nucleocapsid (210 x 50-
60 nm.) surrounded by a membrane.

Scali V. etal. (1980) J. Invertebr. Pathol. 35, 109.

bacteriocinogen. Genetic determinant in some
bacteria (often plasmids) which specifies the
production of a BACTERIOCIN. The determinants
for particulate bacteriocins are specified by chro-
mosomal genes and behave like a defective pro-
PHAGE. Particulate bacteriocin production (which
is normally suppressed) can be induced by agents
such as UV light which normally ‘activate’
LYSOGENIC phages.

Hardy, K. (1986) Bacterial Plasmids. 2nd edit.
Thomas Nelson: Walton-upon-Thames.

bacteriocins. Proteins released by some bacte-
ria, which are able to kill other bacterial strains.
The producing strain is relatively immune to the
effects of its own bacteriocin. ‘Particulate bac-
teriocins’, which resemble phage particles or
subviral particles (e.g. TAILS) adsorb to and kill
sensitive cells without multiplying in them.
‘True’ bacteriocins are agents without complex
morphology (e.g. enzymes) and of low mw. Col-
icins (bacteriocins produced by E. coli) are speci-
fied by Col plasmids and range from mw. 12-90
x 10%,

Ackermann, H.W. and Brochu, G. (1978) In
Handbook of Microbiology. Vol II. p. 691. ed.
AL Laskin and H.A. Lechevalier. CRC Press:
Boca Raton, Florida.

Hardy, K. (1986) Bacterial Plasmids. 2nd. edit.
Thomas Nelson: Walton-upon-Thames.
Reanney, D.C. and Ackermann, HW. (1982)
Adv. Virus Res. 27, 205.
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bacteriophage. A virus whichreplicates inside a
bacterium. See PHAGE.

Baculoviridae. (Latin ‘baculum’ = ‘stick’-vi-
ruses; from the rod-shaped morphology of the
virion.) A family of viruses containing a single
genus (BACULOVIRUS) isolated from Arthropods.

Nuclear Polyhedrosis
Virus

Polyhedrin A

Particles not to scale

Virions contain one or more rod-shaped nucleo-
capsids surrounded by an envelope. The viral
genome is a single molecule of circular super-
coiled dsDNA.

Baculovirus. The only genus of viruses currently
classified within the Baculoviridae. Virions con-
sist of one or more rod-shaped nucleocapsids (40-
60 nm. x 200-400 nm.) enclosed within a single
envelope, which sediment between 1230-1640S
and have buoyant densities in CsCl of 1.20-1.32
g/cc. for enveloped particles and 1.47-1.48 g/cc.
for nucleocapsids. Virions are structurally com-
plex and may contain at least 25 polypeptides
(mw. 10-160 x 10°) of which about eleven are
nucleocapsid components. The DNA genome is a
single molecule of circular supercoiled dsDNA
(mw. 59 x 10%-154 x 105). Of the three subgroups
within the genus (A = NUCLEAR POLYHEDROSIS
VIRUSES (= NPVs); B = GRANULOSIS VIRUSES (=
GVs) and C = NON-OCCLUDED BACULOVIRUSES),
viruses of subgroups A and C replicate exclu-
sively in the nucleus, while those of subgroup B
replicate mainly in the nucleus but replication can

Nucleocapsid

occur in the cytoplasm. Virions of subgroups A
and B can be occluded during infection in crystal-
line protein occLusION BODIEs which may be poly-
hedral in shape and contain many virus particles
(subgroup A = NPV) or may be ovicylindrical and
contain only one or rarely two or more particles
(subgroup B =GV); see Figure. Size estimates for

Envelope

Granulosis
Virus
Non-
occluded
baculovirus
[~ ~

(B)

Granulin

the matrix protein of the occlusion bodies (re-
ferred to as ‘POLYHEDRIN’ for NPVs and ‘GRANULIN’
for Gvs) range from 25-33 x 10°, depending on
virus isolate. Virus infection in susceptible larvae
follows ingestion of the virus and solubilization
of the occlusion body in the gut. Virus enters the
cell by fusion of the envelope with the cell
membrane. Nucleocapsids uncoat at pores in the
nuclear membrane and/or within the nucleus.
Biochemical events in baculovirus replication
have been intensively studied with the type spe-
cies of subgroup A, Autographa californica
NPV. In this virus at least, two morphological
forms of the virus are known to occur; one form
acquires the envelope de novo within the nucleus
of an infected cell before occlusion; the other,
which is not occluded, acquires the envelope by
budding through the plasma membrane and is
responsible for cell-to-cell spread of infection.
Baculoviruses or baculovirus-like particles have
been isolated from several hundred members of
the Insecta (particularly Lepidoptera and Hymen-
optera but also Coleoptera, Diptera, Neuroptera
and Trichoptera) as well as certain arachnids and



crustaceans. A putative baculovirus with similar
general morphology has been observed in a fun-
gus (Strongwellsea magna). There is no formal
nomenclature for each virus isolate although,
conventionally, viruses have been named after
the host from which they were first isolated (e.g.
A. californica NUCLEAR POLYHEDROSIS VIRUS =
AcNPV). Occasionally, Latin binomials have
been used (e.g. Baculovirus heliothis for an NPV
from Heliothis spp.). Relationships between the
many isolates have not been clearly defined.
Transmission is generally horizontal, by con-
tamination of the food, but vertical transmission
through surface contamination of the egg also
occurs. The host range of individual isolates may
berestricted to one or a few arthropod species. For
this reason and because they often induce a lethal
infection in susceptible hosts, certain bacu-
loviruses have found favour as selective insect
pest control agents.

A fourth baculovirus subgroup (D) was pro-
posed in earlier classifications, which included
non-occluded nuclear viruses with a polydisperse
(multipartite) DNA genome isolated from the
ovaries of parasitoid Hymenoptera. These have
now been classified as a separate family (see
POLYDNAVIRIDAE). However, certain unclassified
virus isolates from braconid parasitoids do not
have a polydisperse genome and most closely
resemble non-occluded baculoviruses (e.g.
Mesoleius Baculovirus).

Granados, R.R. and Federici, B.A. (1986) The
Biology of Baculoviruses. Vols. I and II. CRC
Press: Boca Raton, Florida.

Stoltz D.B. et al. (1984) Intervirology 21, 1.

Baculovirus expression vector. A gene expres-
sion system which utilises a strong promoter
found in baculoviruses to obtain high-level ex-
pression of foreign genes. The baculovirus vector
uses the highly expressed and regulated poly-
hedrin promoter modified for the insertion of
foreign genes. The baculovirus used is usually
Autographa californica nuclear polyhedrosis
virus (NPV), the type species of the NPV sub-
group. One of the major advantages of this inver-
tebrate virus expression vector over bacterial,
yeast and mammalian expression systems is the
abundant expression of proteins coded by the
inserted gene. In addition, recombinant proteins
produced in insect cells with baculovirus vectors
are biologically active and, for the most part,
appear to undergo post-translational processing
to produce gene products with similar properties
to the authentic proteins.
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Lucknow, V.A. and Summers, M.D. (1988)
Biotechnology 6, 47.

Baculovirus heliothis. See HELIOTHIS ZEA NU-
CLEAR POLYHEDROSIS VIRUS.

Bagaza virus. Family Flaviviridae, genus
Flavivirus. Isolated from Culex mosquitoes in
Africa by injection into suckling mice.

Bahia Grande virus. Probable member of the
family Rhabdoviridae.

Bahig virus. Family Bunyaviridae, genus
Bunyavirus. Isolated from birds in Egypt and
Italy. Antibodies found in various species in
Cyprus and Israel.

Bakalasa virus. Family Flaviviridae, genus
Flavivirus. Isolated from bats of Tadarida sp. in
Uganda.

Bakau virus. Family Bunyaviridae, genus
Bunyavirus. Isolated from mosquitoes in Malaya
and Pakistan.

Baku virus. Family Reoviridae, genus Orbi-
virus. Isolated from the tick Ornithodoros capen-
sis. Antibodies found in the bird Larus argentatus
on islands in the Caspian Sea.

bal 31. AnExONUCLEASE which digests dsDNA at
both the 5” and 3 ends. Isolated from Altero-
monas espeiiana (formerly Brevibacterium al-
bidium). Used for forming processive deletions of
DNA.

balanced salt solutions. Solutions which have
the composition which maintains a balance of the
requirements of the cells for which they are pro-
viding nutrients. They also control the osmolarity
of the nutrient solution.

Balano posthitis virus of sheep. Family Pox-
viridae, subfamily Chordopoxvirinae, genus
Parapoxvirus. Causes ulcerative dermatitis, bal-
anitis and ulcerative vulvitis. Found in Australia,
S. Africa, Britain and USA.

bamble disease virus. See BORNHOLM DISEASE
VIRUS.

bamboo mosaic virus. A possible Potexvirus.
Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 159. CRC Press: Boca Raton,
Florida.
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banana bunchy top virus. A possible member of
the Luteovirus group.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 137. CRC Press: Boca Raton,
Florida.

Casper, R. (1988) In The Plant Viruses. Vol. 3. p.
235. ed. R. Koenig. Plenum Press: New York.

Bandia virus. Family Bunyaviridae, genus
Nairovirus. Isolated from mice and Ornitho-
doros ticks in Bardia Forest, Senegal.

Bangor virus. Family Paramyxoviridae, genus
Paramyxovirus. Isolated from a finch in Northern
Ireland.
McFerran J.B. et al. (1974) Arch. Virusforsch.
46, 281.

Bangoran virus. An unclassified arthropod-
borne virus. Isolated from Culex perfuscus mos-
quitoes and the Kurrichane thrush Tardus
iboyanus in Africa.

Bangui virus. An unclassified arthropod-borne
virus. Isolated from a man with fever in Africa.

Banzi virus. Family Flaviviridae, genus
Flavivirus. Isolated from a boy with fever in S.
Africa. Also found in other African countries.
Mosquito-borne. Natural hosts are probably
cattle and sheep.

barley B-1 virus. A possible Potexvirus.
Francki, R.I.B. ef al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 159. CRC Press: Boca Raton,
Florida.

barley stripe mosaic virus. Type member of the
Hordeivirus group.

Atabekov, J.G. and Novikov, V.K. (1971) CMI/
AAB Descriptions of Plant Viruses No. 68.
Francki, R.I.B. ez al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 133. CRC Press: Boca Raton,
Florida.

barley yellow dwarf virus. Type member of the
Luteovirus group. Has several strains based on
aphid vector specificity. Isolates RPV and RMV
are considered to be strains of BEET WESTERN
YELLOWS VIRUS. An important virus of temperate
cereal crops.

Rochow, W.F. (1970) CMI/AAB Descriptions of
Plant Viruses No. 32.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 137. CRC Press: Boca Raton,
Florida.

Casper, R. (1988) In The Plant Viruses. Vol. 3. p.
235. ed. R. Koenig. Plenum Press: New York.

barley yellow mosaic virus. Type member of the
Barley Yellow Mosaic Virus group.
Inouye, T. and Saito, Y. (1975) CMI/AAB De-
scriptions of Plant Viruses No. 143.

Barley yellow mosaic virus ‘group’. (type
member of group, BARLEY YELLOW MOSAIC VIRUS).
Unofficial group of plant viruses with flexuous

—_—— "
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rod-shaped particles, 550-700 nm. long and 13
nm. in diameter which sediment as two compo-
nents and band in CsCl at 1.29 g/cc. The host
range is narrow. Virus particles are found in most
cell types. They are transmissible mechanically.
In nature they are transmitted by fungi (Plas-
modiophorales).

barley yellow striate mosaic virus. Synonym:
CEREAL STRIATE VIRUS. A plant Rhabdovirus, sub-
group 1; planthopper transmitted.

Milne, R.G. and Conti, M. (1986) CMI/AAB
Description of Plant Viruses No. 312.

Francki, R.I.B. ef al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 73. CRC Press: Boca Raton,
Florida.

Barmah Forest virus. Family Bunyaviridae,
genus Bunyavirus.

Barur virus. Family Rhabdoviridae, un-
assigned genus. Isolated from Rattus rattur and
Haemaphysalis intermedia ticks in India and
Canada.

base. The purine (adenine or guanine) or pyrim-
idine (uridine, thymidine, or cytidine) com-
pounds forming the structure of RNA and DNA.
See NUCLEIC ACID.

base analogue. A compound resembling one of
the natural bases occurring in RNA or DNA
which is incorporated into newly synthesised
nucleic acid by substituting for the ‘normal’ base.
This can result in mutation or inhibition of
growth. An example is 5-fluorouracil which
substitutes for uracil.

base composition. Proportion of the four bases



within a particular RNA or DNA molecul¢. This
is a highly specific proportion for individual
viruses.

base pair. A pair of nucleotides held together by
hydrogen bonding. These are found in ds nucleic
acids. DNA contains the base pairs A-T and G-C
and RNA the base pairs A-U and G-C. See

NUCLEIC ACID.
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base plate. The structure in some TAILED PHAGE
particles at the distal end of the tail, to which any
tail pins and tails fibres are attached (see T4 PHAGE
and TAIL).

base sequence. The order in which the four
purine and pyrimidine molecules A, G, C, U, (T)
occur along the polynucleotide chain of nucleic
acids.

Batai virus. Family Bunyaviridae, genus
Bunyavirus. Isolated in India, Malaya, Thailand,
Czechoslovakia and the Ukraine. Mosquito-
borne.

Batken virus. An unclassified arthropod-borne
virus. Isolated from the sheep tick Hyalomma p.
plumbeum in the USSR.

bean mild mosaic virus 21

Batu Cave virus. Family Flaviviridae, genus
Flavivirus. Isolated from bats in Malaysia.

Bauline virus. Family Reoviridae, genus
Orbivirus. Isolated from the tick Ixodes uriae in
Newfoundland. Antibodies are present in puffins
and petrels.

BBV. Abbreviation for BLACK BEETLE VIRUS.
BCIRL-HZ-AMS3 cells. Insect cell line from
Heliothis zea susceptible to infection by the

NUCLEAR POLYHEDROSIS VIRUS of H. zea
(HzSNPV).

Bdellovibriophage. pHAGE isolated from Bdello-
vibrio spp. (a group of intracellular parasitic bac-
teria which can only divide and grow within a
bacterial cell).

bean common mosaic virus. A Potyvirus. Im-
portant as a seed-transmitted virus of Phaseolus
beans.

Bos, L. (1971) CMI/AAB Descriptions of Plant
Viruses No. 73.

Francki, R.L.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

bean distortion dwarf virus. A possible
Geminivirus, subgroup B.

Xi, Z. et al. (1982) Acta Microbiol. Sinica 22,
293.

bean golden mosaic virus. A Geminivirus, sub-
group B. The genome comprises ssDNA species
of 2646 and 2587 nucleotides.

Goodman, R.M. and Bird, J. (1978) CMI/AAB
Descriptions of Plant Viruses No. 192.
Harrison, B.D. (1985) Ann. Rev. Phytopath. 23,
55.

bean leaf roll virus. A Luteovirus.

Ashby, J.W. (1984) CMI/AAB Descriptions of
Plant Viruses No. 286.

Casper, R. (1988) In The Plant Viruses. Vol. 3. p.
235. ed. R. Koenig. Plenum Press: New York.

bean mild mosaic virus. A possible member of
the Carmovirus group.

Waterworth, H. (1981) CMI/AAB Descriptions
of Plant Viruses No. 231.

Morris, T.J. and Carrington, J.C. (1988) In The
Plant Viruses. Vol. 3, p. 73. ed. R. Koenig.
Plenum Press: New York.
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bean pod mottle virus. A Comovirus.
Semancik, J.S. (1972) CMI/AAB Descriptions of
Plant Viruses No. 108.

Francki, R.L.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 1. CRC Press: Boca Raton,
Florida.

bean rugose mosaic virus. A Comovirus.
Gamez, R. (1982) CMI/AAB Descriptions of
Plant Viruses No. 246.

Francki, R.LB. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 1. CRC Press: Boca Raton,
Florida.

bean yellow mosaic virus. A Potyvirus. Closely
related to BEAN COMMON MOSAIC and PEA MOSAIC
VIRUSES.

Bos, L. (1970) CMI/AAB Descriptions of Plant
Viruses No. 40.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

bean yellow vein banding virus. Unen-
capsidated RNA, depending on BEAN LEAF ROLL
VIRUS for aphid transmission.

Cockbain, A.J. et al. (1986) Ann. Appl. Biol. 108,
59.

bearded iris mosaic virus. A Potyvirus.
Barnett, O.W. and Brunt, A.A. (1975) CMI/AAB
Descriptions of Plant Viruses No. 147.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

Bebaru virus. Family Togaviridae, genus Alpha-
virus. Isolated from mosquitoes in Malaya.

bedbug reovirus. An unclassified reovirus-like
agent isolated from the bedbug, Cimex lectu-
larius. Particles are isometric and double-shelled,
¢.56 nm. in diameter. The dsRNA genome
contains at least eleven and possibly twelve RNA
segments.

Eley, S. M. et al. (1987) J. gen. Virol. 68, 195.

bee acute paralysis virus. Synonym: ACUTE BEE-
PARALYSIS VIRUS. Unclassified small RNA virus
which infects adult honey bees rendering them
flightless and killing them in 5-6 days. Virions are
isometric, 30 nm. in diameter, unenveloped, sedi-
ment at 160S and have a buoyant density in CsCl
of 1.34-1.38 g/cc. Particles contain two structural
polypeptides (23.5 x 10° and 31.5 x 10°) and an

sSRNA genome. Isolated from UK, France and
Australia.

Bailey, L. and Woods R.D. (1977) J. gen. Virol.
37, 175.

Moore, N.F. et al. (1985) J. gen. Virol. 66, 647.

bee chronic paralysis virus. Unclassified small
RNA virus isolated from paralysed adult honey
bees. Virions have an unusual ellipsoidal mor-
phology (similar to DROSOPHILA RS VIRUS) ¢.22 nm.
wide, with average lengths of four particle sizes
of 30, 40, 55 and 65 nm. which sediment at 82,
100, 110 and 1268, respectively. All particles
have a buoyant density in CsCl of 1.34 g/cc,
contain a single structural polypeptide (23.5 x
10°) and an ssRNA genome. Purified virions
contain five ssRNA components, two larger RNA
species (mw. 1.35 x 10° and 0.9 x 10%) and three
smaller RNAs (mw. each 0.35 x 10%). The small
RNAs are probably identical with the three RNA
components of the SATELLITE VIRUS, BEE CHRONIC
PARALYSIS VIRUS ASSOCIATE and have sequences in
common with the 0.9 x 10° RNA species. The
virus has a worldwide distribution.

Bailey, L. (1976) Adv. Virus Res. 20, 271.
Overton, H.A. et al. (1982) J. gen. Virol.
63, 171.

bee chronic paralysis virus associate. Unclassi-
fied small RNA virus from honey bees whose
replication is absolutely dependent on BEE
CHRONIC PARALYSIS VIRUS as a helper virus. The
two viruses are serologically unrelated. Virions
are isometric, 17 nm. in diameter and sediment at
418. The particles have a buoyant density of 1.38
g/cc. in CsCl, a single structural polypeptide (15
x 10°%) and contain three RNA molecules (each
0.35 x 10% which have some common oligo-
nucleotides but are distinguishable from one
another. These RNAs are also packaged within
virions of the helper virus, bee chronic paralysis
virus, accounting for the appearance of the
associate virus in bees injected with purified bee
chronic paralysis virus.

Ball, B.V. et al. (1985) J. gen. Virol. 66, 1423.
Overton, H.A. et al. (1982) J. gen. Virol. 63, 171.

bee filamentous virus. An unclassified DNA
virus of the honey bee. Ovoid virus particles
measure 450 x 150 nm. and comprise a folded
NUCLEOCAPSID (3000 x 40 nm.) within a mem-
brane. Buoyant density in CsCl is 1.28 g/cc.
Particles are structurally complex with about 12
proteins (mw. 13-70 x 10%) and a genome of linear
dsDNA (approximately 12 x 10%). Isolated from



bees from Europe, N. America, Asia and Aus-
tralasia.

Clark, T.B. (1978) J. Invertebr. Pathol. 32, 332.
Bailey, L. er al. (1981) Virology 114, 1.

bee iridescent virus. Synonym: APIS IRIDESCENT
VIRUS. Member (type 24) of small iridescent in-
sect virus group (IRIDOVIRUS; IRIDOVIRIDAE), iSO-
lated from Apis cerana from Kashmir.

Bailey, L. e al. (1976) J. gen. Virol. 31, 459.

bee slow paralysis virus. Unclassified small
RNA virus causing paralysis in honey bees. Viri-
ons are isometric, 30 nm. in diameter, sediment at
178S and have a buoyant density in CsCl of 1.37
g/cc. Particles contain three structural proteins
(mw. 27 x 10%, 29 x 10%, 46 x 10°) and an RNA
genome. Considered as a possible INSECT PICO-
RNAVIRUS.

Bailey, L. (1976) Adv. Virus Res. 20, 271.

bee virus X. Unclassified small RNA virus of the
honey bee. Virions are isometric, 35 nm. in di-
ameter, sediment at 187S and have a buoyant
density in CsCl of 1.36 g/cc. Particles contain one
structural polypeptide (mw. 54.5 x 10%) and an
RNA genome. Physical properties may be similar
to those of NUDAURELIA B VIRUS GROUP.

Bailey, L. (1976) Adv. Virus Res. 20, 271.

bee virus Y. Serotype of BEE VIRUS X occurring
commonly in Great Britain.
Bailey, L. (1980) J. gen. Virol. 51, 405.

beet cryptic virus 1. Synonym: BEET TEMPERATE
VIRUS. A member of the Cryptovirus group,
subgroup A.

Boccardo, G. et al. (1987) Adv. Virus Res. 32,
171.

beet cryptic virus 2. A member of the
Cryptovirus group, subgroup B.

Boccardo, G. et al. (1987) Adv. Virus Res. 32,
171.

beet curly top virus. A Geminivirus, subgroup
C. Has a wide host range. Single DNA species of
2993 nucleotides.

Thomas, P.E. and Mink, G.L (1979) CMI/AAB
Descriptions of Plant Viruses No. 210.
Harrison, B.D. (1985) Ann. Rev. Phytopath. 23,
55.

Stanley, J. et al. (1986) EMBO Jour. 8, 1761.

beet leaf curl virus. A probable plant Rhabdo-
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virus, subgroup 2; transmitted by lace-bugs.
Proeseler, G. (1983) CMI/AAB Descriptions of
Plant Viruses No. 268.

Francki, R.I.B. ef al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 73. CRC Press: Boca Raton,
Florida.

beet mild yellowing virus. A Luteovirus; con-
sidered to be a strain of BEET WESTERN YELLOWS
VIRUS. One of the two viruses, the other being BEET
YELLOWS VIRUS, which causes virus yellows of
sugarbeet.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 137. CRC Press: Boca Raton,
Florida.

Casper, R. (1988) In The Plant Viruses. Vol. 3. p.
235. ed. R. Koenig. Plenum Press: New York.

beet mosaic virus. A Potyvirus.

Russell, G.E. (1971) CMI/AAB Descriptions of
Plant Viruses No. 53.

Francki, R.I.B. er al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

beet necrotic yellow vein virus. A possible
member of the Furovirus group. Causes
‘rthizomania’ disease in sugarbeet, so named be-
cause of the proliferation of rootlets.

Tamada, T. (1975) CMI/AAB Descriptions of
Plant Viruses No. 144.

Brunt, A.A. and Shikata, E. (1986) In The Plant
Viruses. Vol. 2. p. 385. ed. M.H.V. van Re-
genmortel and H. Fraenkel-Conrat. Plenum
Press: New York.

beet pseudo yellows virus. A possible Clostero-
virus, transmitted by whitefly.
Duffus, J.E. et al. (1986) Phytopath. 76, 97.

beet ringspot virus. Serotype of TOMATO BLACK
RING VIRUS.

beet soil-borne virus. A possible member of the
Furovirus group.
Brunt, A.A. and Shikata, E. (1986) In The Plant
Viruses. Vol. 2. p. 385. ed. M.H.V. van Re-
genmortel and H. Fraenkel-Conrat. Plenum
Press: New York.

beet temperate virus. See BEET CRYPTIC VIRUS 1.
beet western yellows virus. A Luteovirus. Has a

wide host range and is important in beet, lettuce
and other crops.
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Duffus, J.E. (1972) CMI/AAB Descriptions of
Plant Viruses No. 89.

Francki, R.LB. er al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 137. CRC Press: Boca Raton,
Florida.

Casper, R. (1988) In The Plant Viruses. Vol. 3. p.
235. ed. R. Koenig. Plenum Press: New York.

beet yellow net virus. A possible member of the
Luteoviruses.

Francki, R.I.B. ef al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 137. CRC Press: Boca Raton,
Florida.

beet yellow stunt virus. A member of the Clos-
terovirus subgroup 1.

Duffus, J.E. (1979) CMI/AAB Descriptions of
Plant Viruses No. 207.

Francki, R.LLB. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 219. CRC Press: Boca Raton,
Florida.

beet yellows virus. Type member of the Clos-
terovirus group, subgroup 1. One of two viruses,
the other being BEET MILD YELLOWS VIRUS which
causes sugarbeet yellows disease.

Russell, G.E. (1970) CMI/AAB Descriptions of
Plant Viruses No. 13.

Francki, R.LB. er al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 219. CRC Press: Boca Raton,
Florida.

belladonna mottle virus. A Tymovirus.

Paul, H.L. (1971) CMI/AAB Descriptions of
Plant Viruses No. 52.

Francki, R.I.B. ef al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 117. CRC Press: Boca Raton,
Florida.

Hirth, L. and Girard, L. (1988) In The Plant
Viruses. Vol. 3. p. 163. ed. R. Koenig. Plenum
Press: New York.

Belmont virus. Family Bunyaviridae, genus
Bunyavirus. Isolated from Culex annulirostris
in Queensland, Australia. Antibodies found in
cattle, wallaby and kangaroo.

Benevides virus. Family Bunyaviridae, genus
Bunyavirus.

Benfica virus.
Bunyavirus.

Family Bunyaviridae, genus

Bergoldiavirus. Former nomenclature for GRAN-
uLOsIS VIRUS (after G.H. Bergold).

Berkeley bee picornavirus. Unclassified small
RNA virus (a possible INSECT PICORNAVIRUS) iso-
lated in mixed infections with ARKANSAS BEE VIRUS
from honey bees in California, USA. Virions are
isometric, sediment at 165S and contain three
structural proteins (mw. 32.5 x 103, 35 x 10° and
37 x 10%) and an ssRNA genome (mw. 2.8 x 10°).
Virus is unrelated to ARKANSAS BEE VIRUS.
Lommel, S.A. et al. (1985) Intervirology
23, 199.

Bermudagrass etched-line virus. A member of
the Marafivirus group.

Gamez, R. and Leon, P. (1988) In The Plant
Viruses. Vol. 3. p. 212. ed. R.Koenig. Plenum
Press: New York.

Berry-Dedrick virus. See RABBIT FIBROMA VIRUS.

Bertioga virus. Family Bunyaviridae, genus
Bunyavirus. Isolated from sentinel mice in
Brazil.

BES. N,N-bis(2-hydroxyethyl)-2-aminoethane-
sulphonic acid (mw. 213.25). A biological buffer,
pK, 7.15 with a pH range 6.2-8.2.

Good, N. et al. (1966) Biochem. 5, 469.

Betaherpesvirinae. Synonym: CYTOMEGALO-
VIRUS. A subfamily in the family Herpesviridae.
There are two genera, Human and Murid Cy-
tomegalovirus Group. Viruses cause latent infec-
tion in the salivary glands. Inclusion bodies are
found in the nuclei and cytoplasm late in infec-
tion.

Bhanja virus. Family Bunyaviridae, genus
Bunyavirus.Isolated from ticks in many countries
and from cattle, sheep, hedgehog and squirrel.
May cause fever in man.

BHK cells Abbreviation for BABY HAMSTER KID-
NEY CELLS.

Bidens mosaic virus. A possible Potyvirus.
Francki, R.LB. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

Bidens mottle virus. A Potyvirus.

Purcifull, D.E. et al. (1976) CMI/AAB Descrip-
tions of Plant Viruses No. 161.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

Bijou Bridge virus. Family Togaviridae, genus



Alphavirus.

Bimbovirus. Unclassified arthropod-borne
virus. Isolated from a Golden Bishop bird
Buplectes afer in Africa.

Bimiti virus. Family Bunyaviridae, genus
Bunyavirus. Isolated from Culex spissipes in
Trinidad, Brazil, French Guiana and Surinam.

binding site. 1. Region of a protein at which
binding occurs with a compound (e.g. an enzyme
and its substrate) whose structure is changed by
the activity of the protein. 2. The site on a cell to
which virus particles adsorb before entry.

bioassay. Determination of the amount of a virus
by measuring its biological activity (e.g. infectiv-
ity for its host).

biological containment. Method for reducing or
even eliminating the risk of viruses or other
micro-organisms escaping from the laboratory.
In the specialised sense of recombinant DNA
molecules, this is a strategy which involves the
use of vectors which have been genetically dis-
abled so that they can only survive in the condi-
tions used by the experimenter and which are
unavailable outside the laboratory. Containment
conditions are determined by national regulatory
bodies.

biological control. Pest control using agents of
biological origin including parasites, predators
and pathogens. Some viruses have been used as
biological control agents e.g. myxoma virus for
rabbit control and baculoviruses for insect pest
control.

biorational pesticides. Pest control agents of
biological origin including viruses as well as
bacteria, protozoa, fungi and biochemical prod-
ucts of natural origin or identical to a natural
product.

biotin. A small water-soluble macromolecule
(vitamin H) which is used as a non-radioactive
reporter group for LABELLING nucleic acid PROBES.
It has a very high affinity for avidin (STREPT-
AVIDIN) (k, = 10"%) which, when coupled with an
indicator molecule (enzyme, fluorescent dye), is
used to detect biotin.

Biotrol. Nuclear polyhedrosis virus preparations
produced on a semi-commercial scale by Nutri-
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lite Products Inc., USA; now discontinued. Bi-
otrol VPO was developed for the biological con-
trol of Prodenia sp.; Biotrol VSE for Spodoptera
sp.; Biotrol VHZ for Heliothis sp. and Biotrol
VIN for Trichoplusia ni.

biphasic milk fever virus. See TICK-BORNE
ENCEPHALITIS VIRUS.

birao virus. Family Bunyaviridae, genus
Bunyavirus. Isolated from Anopheles pharoensis
and Anopheles squamosus in Africa.

Birdiavirus. Former nomenclature for NUCLEAR
POLYHEDROSIS VIRUSES isolated from Hymenop-
tera (Insecta) which only infect cells in the gut
epithelium of susceptible hosts (after F.T. Bird).

Birnaviridae.

&

spherical in shape with a diameter of ¢.60 nm.,
sedimenting at 6508 and banding in CsCl at 1.32
g/cc; there is no envelope. The capsid is com-
posed of four major polypeptides and contains a
genome comprising two segments of dsRNA,
mw. 2.5and 2.2 x 10%. The family contains viruses
infecting fish (infectious pancreatic necrosis
viruses) and chickens (infectious bursal disease
virus), both important commercially.

Dobos, P. J. Virol. (1979 ) 32, 593.

A family of viruses roughly

100nm

Birnavirus. A genus in the family Birnaviridae.

Biston betularia Cytoplasmic Polyhedrosis
Virus. Cytoplasmic polyhedrosis virus (CPV)
isolated in the United Kingdom from field-
collected larvae of the peppered moth, Biston
betularia (Geometridae, Lepidoptera). The virus
is the type member of ‘type 6° CPV and is
unrelated to Bombyx mori (type 1) CPV on the
basis of RNA electropherotype. Viruses of
similar electropherotype have been observed in
other Lepidoptera (see APPENDIX B).

Payne, C.C. and Mertens, P.P.C. (1983) In The
Reoviridae. p. 425. ed. W.K. Joklik. Plenum
Press: New York.

BK polyoma virus. Family Papovaviridae,
genus Polyomavirus. Isolated from a patient on
immunosuppressive drugs after transplantation.
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Antibodies in man suggest it is a common infec-
tion. Grows in Vero cells and primary human
foetal kidney cells. Transforms rat and hamster
cells in culture and is oncogenic in new-born
hamsters.

black beetle virus (BBV). Family Nodaviridae,
genus Nodavirus, isolated from Heteronychus
arator (Coleoptera) in New Zealand and more
intensively studied than other Nodaviruses.
Virions are icosahedral, 30 nm. in diameter,
sediment at 137S and have a buoyant density in
CsCl of 1.33 g/cc. They contain 180 protein
subunits arranged in T=3 quasisymmetry. The
particles contain one major polypeptide (mw. 39
x 10°) and two minor proteins (mw. 44 x 10° and
another of ¢.4.5 x 10° derived by proteolytic
cleavage from the 44 x 10° precursor). The
genome is composed of two + strand ssSRNA
molecules (RNA1, 3106 bases and RNA2, 1399
bases) in the same particle, both of which are
required for infection. The RNAs are not poly-
adenylated. The larger RNA codes for a poly-
merase (mw. 104 x 10%), the smaller for the capsid
protein precursor (mw. 44 x 10%). The virus multi-
plies in the cytoplasm of infected cells. The pre-
cursor coat protein (407 aa residues) is cleaved at
residue 363 within the provirion form of the
particle, leading to a more stable virion structure.
Unlike NoDAMURA virus, BBV does not replicate
in vertebrate cells or suckling mice, but replicates
to high titre in Drosophila melanogaster line 1
cells. Extensive homology has been detected
between the coat protein genes of BBV and Flock
House Virus.

Moore, N.F. er al. (1985) J. gen. Virol. 66, 647.

black locust true mosaic virus. A strain of PEA-
NUT STUNT VIRUS.

Richter, J. et al. (1979) Acta Virol. 23,
489,

black queen cell virus. Unclassified small RNA
virus isolated from prepupae and pupae of queen
honey bees in Britain. Virions are isometric, 30
nm. in diameter and sediment at 151S. They have
a buoyant density in CsCl of 1.345 g/cc., contain
asingle structural polypeptide (mw. 30 x 10%) and
an RNA genome.

Bailey, L. and Woods, R.D. (1977) J. gen. Virol.
37, 175.

black raspberry latent virus. An llarvirus.
Lister, R.M. and Converse, R.H. (1972) CMI/
AAB Descriptions of Plant Viruses No. 106.

Francki, R.I.B. (1985) In The Plant Viruses. Vol.
1. p. 1. ed. R.LB. Francki. Plenum Press: New
York.

blackeye cowpea mosaic virus. A Potyvirus.
Purcifull, D. and Gonsalves, D. (1985) CMI/AAB
Descriptions of Plant Viruses No. 305.

Francki, R.I.B. ef al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

blackgram mottle virus. A possible member of
the Carmovirus group.

Scott, H.A. and Hoy, J.W. (1981) CMI/AAB
Descriptions of Plant Viruses No. 237.

Morris, T.J. and Carrington, J.C. (1988) In The
Plant Viruses. Vol. 3, p. 73. ed. R. Koenig.
Plenum Press: New York.

blind passage. Inoculation of material (from an
animal or cell culture) which shows no evidence
of infection into a fresh animal or cell culture,
usually with the aim of growing and identifying
an infectious agent.

blotting. A technique to transfer DNA, RNA or
protein to an immobilising matrix such as nitro-
cellulose or nylon filters or DIAZOBENZYLOXY-
METHYL PAPER. See NORTHERN BLOTTING, SOUTHERN
BLOTTING, WESTERN BLOTTING.

blueberry leaf mottle virus. A Nepovirus.
Ramsdell, D.C. and Stace-Smith, R. (1983) CMI/
AAB Descriptions of Plant Viruses No. 267.

blueberry shoestring virus. A possible
Sobemovirus. Ramsdell, D.C. (1979) CMI/AAB
Descriptions of Plant Viruses No. 204,

Francki, R.LB. et al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 153. CRC Press: Boca Raton,
Florida.

Hull, R. (1988) In The Plant Viruses. Vol. 3. p.
113. ed. R. Koenig. Plenum Press: New
York.

bluecomb disease virus. Family Coronaviridae,
genus Coronavirus.

bluetongue virus. Family Reoviridae, genus
Orbivirus. Causes a serious disease of sheep with
mortality up to 30%. Fever, oedema of the head
and neck, cyanosis, erosions round the mouth and
lameness are observed. Cattle and goats develop
a milder disease. Pigs have foot lesions and wild
ruminants are often affected. Usually found in



Africa, Cyprus, Palestine, Turkey, Spain, Portu-
gal, Pakistan, India, Japan and parts of the USA.
Transmission is by biting Culicoides. Replication
occurs in the insects. Virus can be grown in yolk
sac of eggs and causes cpe in a variety of cells.
Gorman, B.M. (1979) J. gen. Virol. 44, 1.
Bluetongue and Related Viruses (1985) In Prog-
ress in Clinical and Biological Research. Vol.
178. ed. T.L. Barber and M.M. Jochim. Alan R.
Liss: New York.

blunt end. (Synonym: FLUSH END.) DNA frag-
ments generated by certain RESTRICTION ENDO-
NUCLEASES, €.g. Hae 111, and which are perfectly
base-paired along their entire length, i.e. they do
not carry single-stranded regions after cleavage
with the enzyme.

Bm-5 cells. Insect cell line from the silkworm,
Bombyx mori, susceptible to infection by B. mori
nuclear polyhedrosis virus.

BML-TC7A medium. Insect cell culture me-
dium developed for the production of a cell line
derived from Spodoptera frugiperda which sup-
ports the growth of S. frugiperda and Autographa
californica nuclear polyhedrosis viruses. The
medium also supports growth of insect cell lines
from Cydia pomonella, Heliothis zea and
Trichoplusia ni.

BML-TC10 medium. Insect cell culture medium
developed for growth of a cell line derived from
Spodoptera frugiperda (IPLB-SF-21) and for the
production of its homologous nuclear polyhedro-
sis virus.

Bobayavirus. Family Bunyaviridae, genus
Bunyavirus. Isolated from an African thrush
Turdus libonyanus in Central Africa.

Bobia virus. Family Bunyaviridae, genus
Bunyavirus.

Bocas virus. Family Coronaviridae, genus
Coronavirus. Possibly the same as MOUSE HEPATI-
TIS VIRUS.

boletus virus. A possible Potexvirus.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 159. CRC Press: Boca Raton,
Florida.

Bolivian haemorrhagic fever virus. See MACH-
UPO VIRUS.

border disease virus 27

Bombyx mori cytoplasmic polyhedrosis virus.
Type species of the CYTOPHASMIC POLYHEDROSIS
VIRUS group (REOVIRIDAE), isolated from the
silkworm, B. mori in Japan. VIRIONS are icosahe-
dral (.60 nm. in diameter), with 20 nm. spikes at
each of the twelve vertices. Particles sediment at
400-440S and have a buoyant density in CsCl of
1.44 g/cc. The virion contains at least five poly-
peptides (mw. ¢.146 x 10%, 138 x 103, 125 x 103,
70 x 10% and 31 x 10°) and a segmented dsRNA
genome (ten segments; total mw. c.15 x 10°).
During infection, virions are occluded within
large occlusion bodies (polyedra) the matrix
protein of which (‘polyhedrin’) has amw. of 27 x
10° and is coded for by the smallest genome
segment. The + strands of the genome RNA
segments carry a m’G cap. Virions contain tran-
scriptase, nucleotide phosphohydrolase,
guanylyl transferase and transmethylases neces-
sary for the synthesis of complete viral mRNA
copies of the genome + strands. The virus infects
larvae after ingestion of polyhedra. Replication is
confined to cells of the gut epithelium. The virus
is associated with a complex of other diseases
which together cause extensive losses in the silk
industry. At least nine CPV isolates have been
reported in the silkworm and classified according
to the shape and/or intracellular location of occlu-
sion bodies.

Payne, C.C. and Mertens, P.P.C. (1983) In The
Reoviridae. p. 425. ed. W.K. Joklik. Plenum
Press: New York.

Bombyx mori nuclear polyhedrosis virus.
Member of subgroup A (NUCLEAR POLYHEDROSIS
VIRUS) of the BACULOVIRUS genus isolated from the
silkworm, B. mori. 1t is representative of the
SNPV subtype where the enveloped virions con-
tain predominantly single nucleocapsids.

boolarra virus. A NODAVIRUS isolated from
Oncopera intricoides (Lepidoptera) in Australia.
Reinganum, C. et al. (1985) Intervirology 24, 10.

boraceiavirus. Family Bunyaviridae, genus
Bunyavirus. Isolated from Anopheles cruzii and
Phoiomyia pilicande in Brazil.

border disease virus. Family Togaviridae,
genus Pestivirus. First described on the borders of
Wales and England. Causes a congenital condi-
tion of new-born lambs, characterised by a hairy
birth coat and a tremor. There is defective myeli-
nation of the CNS and virus can be isolated from
this. Injection of virus into pregnant ewes causes
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abortion and border disease in the foetuses which
survive. Disease has now been found in Germany,
Australia and New Zealand. The virus replicates
in primary calf and foetal lamb kidney cells. The
virus is related antigenically to swine fever and
mucosal disease viruses.

Barlow, R.M. et al. (1979). Vet. Rec. 104, 334.

borna disease virus. Unclassified arthropod-
borne virus. Found in Germany, Poland,
Rumania, Russia, Syria and Egypt. Isolated from
ticks and from the brains of herons and other wild
birds. Causes lassitude followed by chronic
spasms and paralysis in horses, sheep, cattle and
deer. Rabbits infected experimentally show simi-
lar signs. No infection of man has been reported.
Virus replicates in the chorioallantoic membrane
and in cultures of lamb testis and monkey kidney
cells.

Bornholm disease virus. Synonym: BAMBLE
DISEASE VIRUS. Family Picornaviridae, genus
Enterovirus. This can be any one of several
Coxsackie or Echo virus strains. These viruses
cause chest, abdomen and muscle pain.

Borrel bodies. Minute granules (Bollinger bod-
ies) found in FowLpPox VIRUS infected cells.
Named after Professor Borrel (Institut Pasteur).

Borrelinavirus. Former nomenclature for Nu-
CLEAR POLYHEDROSIS VIRUSES from Lepidoptera
(Insecta), after Professor Borrel (Institut Pasteur).

Botambi virus. Family Bunyaviridae, genus
Bunyavirus. Isolated from Culex guiarti in
Africa.

Boteke virus. Unclassified arthropod-borne
virus. Isolated from Mansonia maculipennis in
Africa.

Bothid herpesvirus 1.Synonym: TURBOT HERPES-
VIRUS. Member of family Herpesviridae. Isolated
from turbot in a fish farm.

Bouboui virus. Family Flaviviridae, genus
Flavivirus. Isolated from mosquitoes and the
baboon Papio papio in Africa.

bovid (alpha) herpesvirus 2. Synonyms: ALLER-
TON VIRUS, BOVINE MAMMILLITIS VIRUS. Family
Herpesviridae, subfamily Alphaherpesvirinae,
genus Human Herpesvirus 1 Group). Causes
lumpy skin disease in cattle. Probably transmitted

by insects. Infection of day-old rats, mice and
hamsters may lead to stunted growth, rashes and
death. Grows in calf kidney cell cultures, produc-
ing syncytia.

bovid herpesvirus 1. Synonyms: INFECTIOUS
BOVINE RHINOTRACHEITIS VIRUS, NECROTIC RHINITIS
virRus. Family Herpesviridae, subfamily Alpha
Herpesvirinae). Found in cattle worldwide. Can
cause a silent, mild infection or an acute disease
of the respiratory tract with very high mortality.
Can also cause conjunctivitis and disease of the
genital tract. Experimentally, goats develop fe-
ver, whereas rabbits develop an encephalitis and
paralysis. Transmission is by contact. Can be
grown in bovine embryo cell cultures with cyto-
pathic effect and in pig, sheep, goat and horse
kidney cells and human amnion cell cultures.
Hamster cells are transformed in vitro by the
virus.

bovid herpesvirus 2. See BOVID (ALPHA) HERPES-
VIRUS 2.

bovid herpesvirus 3. Synonyms: MALIGNANT
CATARRHAL FEVER VIRUS, WILDEBEEST HERPESVIRUS.
Causes a widespread disease of cattle accompa-
nied by fever, acute inflammation of nasal and
oral membranes and involvement of pharynx and
lungs. The disease is often fatal. It can be trans-
mitted experimentally to cattle and rabbits. The
virus grows in bovine thyroid and adrenal cell
cultures.

bovid herpesvirus 4. Family Herpesviridae,
unassigned subfamily and genus. Isolated from
sheep with pulmonary adenomatosis.

bovid herpesvirus 5. Synonym: CAPRINE HERPES-
VIRUS 1. Family Herpesviridae, unassigned sub-
family and genus). Isolated from kids Capra
hircus with severe febrile disease. Can be trans-
mitted to other kids to give similar disease and to
adults in which it can cause abortion. Virus grows
in many cell cultures.

bovine adeno-associated virus. Family Parvo-
viridae, genus Dependovirus.

bovine adenovirus. Family Adenoviridae, genus
Mastadenovirus. Causes respiratory infection
and conjunctivitis in cattle. Serological evidence
suggests high incidence of infection. Grows with
cytopathic effect in bovine kidney cells. Occurs
as ten serotypes, two of which are oncogenic for



new-born hamsters.

bovine ephemeral fever virus. Family Rhabdo-
viridae, unassigned genus. Isolated in S. Africa,
Australia and Japan from cattle with respiratory
signs, increased salivation, joint pains, stiffness
and tremors. The disease is of short duration.
Virus grows in mice and BHK cell cultures, and
in eggs. Transmitted by insects.

Della Porta, A.J. and Snowdon, W.A. (1982) In
The Rhabdoviruses. ed. D.H.L. Bishop. CRC
Press: Boca Raton, FLorida.

bovine enterovirus. See ECBO VIRUSES.

bovine leukosis virus. Synonyms: BOVINE LEU-
KAEMIA VIRUS, BOVINE TYPE C ONCOVIRUS. Family
Retroviridae, subfamily Oncovirinae, genus
Type C Oncovirus. Causes leukaemia. Cattle,
sheep and goats can be infected experimentally
and produce antibo dies. Some animals develop
lymphosarcoma. Cells from many species pro-
duce syncytia on infection. This can be prevented
with antiserum.

Mussgay, M. and Kaaden, O.R. (1978) Current
Topics in Microbiol. Immunol. 79, 43.

bovine mammilitis virus. See BOVID (ALPHA)
HERPESVIRUS 2.

bovine papilloma virus. Family Papovaviridae,
genus Papillomavirus. Causes papillomas on the
head and neck and in the mouth and oesophagus.
Injection into hamsters and mice produces fibro-
sarcomas. Embryo cultures of mouse, hamster
and bovine tissues are transformed.

bovine parvovirus. Synonym: HADEN VIRUS.
Family Parvoviridae, genus Parvovirus. Can
cause diarrhoea in young animals. Replicates in
bovine embryo kidney cell cultures producing
cytopathic effect.

bovine pustular stomatitis virus. Synonym:
PAPULAR STOMATITIS OF CATTLE VIRUS. Family
Poxviridae, subfamily Chordopoxvirinae, genus
Parapoxvirus. Causes a benign non-febrile dis-
ease with ulcers in the mouth, most frequently in
young animals. Some strains infect sheep and
goats. May infect man.

bovine respiratory syncytial virus. Family
Paramyxoviridae, genus Pneumovirus. Causes
respiratory disease. Replicates in bovine kidney
and lung cultures causing syncytia.
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bovine rhinovirus. Family Picornaviridae,
unassigned genus. A widespread infection caus-
ing nasal discharge. Does not infect other
species.

bovine serum albumin (BSA). The major pro-
tein constituent of bovine serum. mw. 68 x 10°.

bovine syncytial virus. Family Retroviridae,
subfamily Spumavirinae. Causes lymphosarc-
omas. Has been isolated from normal cattle. Rep-
licates in BHK21 cells producing syncytia.

Greig, A.S. (1978) Canad. J. comp. Med. 43, 112.

bovine viral diarrhoea virus. See MUCOSAL DIs-
EASE VIRUS.

Brl mycoplasmavirus group. Proposed genus
of phages isolated from Mycoplasma which have
contractile tails and resemble members of the
Mpyoviridae. Proposed type member is phage
MVBrl.

Maniloff, J. et al. (1982) Intervirology 18, 177.

Brazilian corn streak virus. See MAIZE RAYADO
FINO VIRUS.

breakbone fever virus. See DENGUE VIRUS.

broad bean mottle virus. A Bromovirus.
Gibbs, A.J. (1972) CMI/AAB Descriptions of
Plant Viruses No. 101.

Francki, R.L.B. (1985) In The Plant Viruses. Vol.
1. p. 1. ed. R.LB. Francki. Plenum Press: New
York.

broad bean necrosis virus. A Furovirus.
Inouye, T. and Nakasone, W. (1980) CMI/AAB
Descriptions of Plant Viruses No. 223.

Brunt, A.A. and Shikata, E. (1986) In The Plant
Viruses. Vol. 2. p. 305. ed. M.H.V. van Re-
genmortel and H. Fraenkel-Conrat. Plenum
Press: New York.

broad bean severe chlorosis virus. An unclassi-
fied plant virus with rod-shaped particles 650-
820 nm. long, 14 nm. wide. The virus is transmit-
ted by aphids in the NON-PERSISTENT TRANSMISSION
manner.

Thottappilly, G. et al. (1975) Phytopath.
Zeitschrift 84, 343.

broad bean stain virus. A Comovirus.
Gibbs, A.J. and Smith, H.G. (1970) CMI/AAB
Descriptions of Plant Viruses No. 29.
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Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 1. CRC Press: Boca Raton,
Florida.

broad bean true meosaic virus. Synonym:

ECHTES ACKERBOHNENMOSAIC VIRUS. A Comovirus. .

Gibbs, A.J. and Paul, H.L. (1970) CMI/AAB
Descriptions of Plant Viruses No. 20.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 1. CRC Press: Boca Raton,
Florida.

broad bean wilt virus. This virus has two sero-
types; serotype 1 is the type member of the
Fabavirus group.

Taylor, R.H. and Stubbs, L.L. (1972) CMI/AAB
Descriptions of Plant Viruses No. 81.

Francki, R.LB. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 1. CRC Press: Boca Raton,
Florida.

broad bean wilt virus group. See FABAVIRUS
GROUP.

broad bean yellow band virus. A serotype of PEA
EARLY BROWNING VIRUS.

Robinson, D.J. and Harrison, B.D. (1985) J. gen.
Virol. 66, 2003.

broad bean yellow ringspot virus. An unclassi-
fied plant virus with isometric particles 28 nm. in
diameter.

Doi, Y. Personal communication.

broad bean yellow vein virus. A plant Rhabdo-
virus. Natsuaki, K.T. (1981) Ann. Phytopath.
Soc. Japan 47, 410.

broccoli necrotic yellows virus. A plant
Rhabdovirus, subgroup 1; aphid-transmitted.
Campbell, R.N. and Lin, M.T. (1972) CMI/AAB
Descriptions of Plant Viruses No. 85.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 73. CRC Press: Boca Raton,
Florida.

brome mosaic virus. Type member of the
Bromovirus group.

Lane, L.C. (1977) CMI/AAB Descriptions of
Plant Viruses No. 180.

Francki, R.1.B. (1985) In The Plant Viruses. Vol.
1. p. 1. ed. R.I.B. Francki. Plenum Press: New
York.

brome stem leaf mottle virus. See COCKSFOOT

MILD MOSAIC VIRUS.

brome streak virus. A Poryvirus.

Francki, R.LB. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

bromelain. A mixture of proteolytic enzymes
derived from pineapples; different enzymes are
isolated from different parts of the plant. They
have been used frequently to remove the haemag-
glutinin from INFLUENZA VIRUS.

bromo-deoxyuridine (5-bromo-2-deoxyuri-
dine). A pyrimidine derivative which can be-
come incorporated into DNA in place of thymid-
ine. Of possible use in viral CHEMOTHERAPY.

Bromovirus group. (BROME MOSAIC VIRUS).
Genus of MULTICOMPONENT plant viruses with
small isometric particles, 26 nm. in diameter
which sediment at 85S (pH5) and band in CsCl at

BB

1.35 g/cc. The particles are stabilised by pH-
dependent protein-protein interactions and pro-
tein-RNA links; they swell and become salt labile
above pH7. Capsid structure is icosahedral (T=3),
the structural subunit being coat protein (mw. 20
x 10%). Genomic linear (+)-sense ssSRNA com-
prises three species, RNA-1 (mw. 1.1 x 10%; 3,234
nucleotides), RNA-2 (mw. 1.0 x 105; 2,865 nu-
cleotides) and RNA-3 (mw. 0.7 x 10% 2,120
nucleotides). RNAs-1 and -2 are separately en-
capsidated; RNA-3 is encapsidated with the coat
protein mRNA, RNA-4 (mw. 0.3 x 105 876
nucleotides). The 5’ termini of the RNAs have a
cap; the 3’ termini have a tRNA-like structure
which accepts tyrosine. Replication is in the cyto-
plasm and, for the genomic RNA:, is via distinct
ds REPLICATIVE INTERMEDIATES; RNA-4 is derived
from RNA-3. RNAs-1, -2 and -4 are the MONOCIS-
TRONIC messengers for proteins of mw. 112, 107
and 20 (coat protein) x 103 respectively; RNA-3 is
bicistronic encoding a protein of mw. 33 x 10 at
the 5’ end and having the coat protein cistron at the
3" end.

The natural host ranges are narrow. The par-
ticles are found in most cell types. Bromoviruses
are readily transmissible mechanically. Some
members are transmitted by beetles.

Matthews, R.E.F. (1982) Intervirology 17, 173.
Lane, L.C. (1979) CMI/AAB Descriptions of
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Plant Viruses No. 215. Francki, R.I.B. et al.
(1985) In Atlas of Plant Viruses. Vol. 2, p. 69,
CRC Press.: Boca Raton, Florida.

Francki, R.I.B. (1985) In The Plant Viruses. Vol.
1, p. 1, ed. R.1.B. Francki. Plenum Press: New
York.

bruconha virus. Family Bunyaviridae, genus
Bunyavirus.

Bryonia mottle virus. A possible Potyvirus.
Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

BTI-EAA cells. Insect cell line from the
saltmarsh caterpillar, Estigmene acrea.

budding. Method of release of enveloped virus
particles from the cells in which they have grown.
The viral nucleocapsid associates with an area of
the cell membrane which closes around the virus
as it leaves the cell. During budding the cellular
proteins in that part of the membrane destined to
become the virus coat are replaced by virus-coded
proteins. In contrast the lipid in the viral envelope
is host-cell derived.

buenaventura virus. Family Bunyaviridae,
genus Phlebovirus.

buffalo poxvirus. Family Poxviridae, subfamily
Chordopoxvirinae, genus Orthopoxvirus. Causes
severe disease in India. Produces pocks on the
chorioallantoic membrane.

buffer. A solution consisting of a mixture of an
acid and a base which resists changes in pH and is
therefore a suitable environment for ensuring the
correct acidity or alkalinity. Many combinations
of acids and bases are available to provide buffer-
ing at most required pHs.

bujaru virus. Family Bunyaviridae, genus
Phlebovirus. lIsolated from the rodent
Proechimys guyannensisoris in Brazil.

bukalasa bat virus. Family Flaviviridae, genus
Flavivirus. Isolated from bats in Africa.

bundle virion. Synonym for the MNPV subtype
of subgroup A (NUCLEAR POLYHEDROSIS VIRUS) of
the BACULOVIRUS genus.

Bung el Arab virus. Unclassified arthropod-
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borne virus. Isolated from a bird Sylvia curruca in
Egypt.

Bunyamwera virus. Family Bunyaviridae,
genus Bunyavirus. Isolated from mosquitoes in
several African countries. Causes fever in
man,

Bunyaviridae. A very large family of RNA vi-
ruses with spherical or oval particles, 90-100 nm.
in diameter, with a lipid envelope and glycopro-
tein surface projections and three ribonucleo-
capsids composed of circular, helical strands 2.0-
2.5 nm. in diameter. There are four genera,

100nm

BUNYAVIRUS, PHLEBOVIRUS, NAIROVIRUS and
vukuvirus. The particles contain four proteins,
two of which are external glycoproteins (G1, G2),
anucleoprotein (N) and a minor large protein (L).
There are three species of (—)-sense sSRNA (L 3.5
x 10% M 1-2 x 10% S 0.4-0.8 x 10%). The virus
RNA is transcribed by the virion transcriptase
into mRNA. At least one of the members
possesses AMBISENSE EXPRESSION STRATEGY.
Warm and cold-blooded vertebrates and arthro-
pods are the natural hosts. Transmission is usually
by a variety of vectors including mosquitoes,
ticks, Phlebotomus spp. and other arthropods.
Aerosol infection can also occur. The viruses can
be grown in tissue culture.

Bishop, D.H.L. et al. (1980) Intervirology. 14,
125.

Matthews, R.E.F. (1982) Intervirology 17, 115.

Bunyavirus. (Bunyamwera, place in Uganda
where type species was isolated.) A genus in the
family Bunyaviridae, containing 100 or more
viruses which have some antigenic cross-rela-
tionship. There are ten antigenic subgroups.
Some may be transmitted transovarially.

buoyant density. The density which a virus or
other macromolecule possesses when suspended
in an aqueous solution of a heavy metal salt such
as CsCl or a sugar such as sucrose. This is the
density at which the macromolecule is in equilib-
rium and neither sinks nor floats. See CAESIUM
CHLORIDE DENSITY GRADIENT CENTRIFUGATION.

burdock mosaic virus. An unclassified plant
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virus with isometric particles; occurs in Japan.
Doi, Y. Personal communication.

burdock mottle virus. An unclassified plant
virus with rod-shaped particles; occurs in Japan.
Doi, Y. Personal communication.

burdock stunt viroid. A ViroID.
Tien, P. and Cheu, W. (1987) The Viroids. p. 333.
ed. T.O.Diener. Plenum Press: New York.

burdock yellows virus. A member of the Clos-
terovirus subgroup 1.

Francki, R.LLB. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 219. CRC Press: Boca Raton,
Florida.

Burkitt’s lymphoma virus. See EPSTEIN-BARR
VIRUS.

burst size. The yield of infective virus particles
obtained during a lytic one-step growth infection
of a host cell. Generally used to describe PHAGE
infections of prokaryotes. Yields of between 5-10
x 10° virus particles per bacterial cell can be
obtained with some viruses (e.g. ssSRNA phages).

Bushbush virus. Family Bunyaviridae, genus
Bunyavirus. Isolated from mosquitoes in
Trinidad and Brazil.

Bussuquara virus. Family Flaviviridae, genus
Flavivirus. Isolated from man, sentinel monkeys
Alouarta, sentinel mice and Culex sp. in
Colombia, Panama and Brazil. Causes fever in
man.

butterbur mosaic virus. A Carlavirus; occurs in
Japan.
Doi, Y. Personal communication.

butterbur rhabdovirus. A plant Rhabdovirus,
occurs in Japan.
Doi, Y. Personal communication.

Button willow virus. Family Bunyaviridae,
genus Bunyavirus. Isolated from rabbits, hares
and Culicoides sp. in California, New Mexico and
Texas.

BV. Abbreviation sometimes used for ‘budded
virus’, often referring to baculovirus particles
which are not incorporated within occlusion
bodies during infection and which acquire their
envelopes by budding through the membrane of
infected cells.

Bwamba virus. Family Bunyaviridae, genus
Bunyavirus. Isolated from man and Anopheles
funestus in several African countries. Causes
fever in man.
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C value. The amount of DNA in the haploid
genome of a eukaryotic cell. Typical values are:
bacteria 0.005 pg/cell; yeast 0.009 pg/cell; higher
plants 10-50 pg/cell; vertebrates 1-10 pg/cell.

C3 spiroplasmavirus group. Proposed genus of
phages isolated from Spiroplasma, which have
short tails and resemble members of the Podoviri-
dae. Proposed type member is phage SVC3.
Maniloff, J. et al. (1982) Intervirology 18, 177.

C-type virus particles. Particles of a morpho-
logically distinct group of RNA viruses often
seen in association with cells in leukaemic tis-
sues. They have a diameter of 90-110 nm. with a
central core and a lipoprotein envelope covered
with knob-like projections 8 nm. in diameter. The
core appears to have CUBIC SYMMETRY and consists
of an outer layer of ring-like subunits 6 nm. in
diameter forming a hexagonal pattern and an
inner membrane 3 nm. thick. The majority of
RETROVIRUSES have c-type particles. See A-, B-, D-
TYPE VIRUS PARTICLES.

Cabassou virus.
Alphavirus.

Family Togaviridae, genus

cacao necrosis virus. A Nepovirus.

Kenton, R.H. (1977) CMI/AAB Descriptions of
Plant Viruses No. 173.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 23. CRC Press: Boca Raton,
Florida.

cacao swollen shoot virus. Type member of the
Cacao Swollen Shoot Virus group. Important
virus of cacao in West Africa.

Brunt, A.A. (1970) CMI/AAB Descriptions of
Plant Viruses No. 10.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 235. CRC Press: Boca Raton,
Florida.

Cacao swollen shoot virus ‘group’. (Named
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after type member, CACAO SWOLLEN SHOOT VIRUS).
Unofficial group of plant viruses with BACILLI-
FORM particles 80-180 nm. long and 23-30 nm. in
diameter; the particle dimensions vary between
viruses. The particles are found in the cytoplasm.
These viruses have narrow host ranges. Vectors

) 100nm

of members of this group include aphids (SEmI-
PERSISTENT TRANSMISSION), leafhoppers and mea-
lybugs.
Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 237. CRC Press: Boca Raton,
Florida.

Cacao virus. Family Bunyaviridae, genus
Phlebovirus. Isolated from Lutzomyia sp. in
Panama.

cacao yellow mosaic virus. A Tymovirus.
Brunt, A A. (1970) CMI/AAB Descriptions of
Plant Viruses No. 11.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 117. CRC Press: Boca Raton,
Florida.

Hirth, L. and Girard, L. (1988) In The Plant
Viruses. Vol. 3. p. 163. ed. R. Koenig. Plenum
Press: New York.

Cache Valley virus. Family Bunyaviridae,
genus Bunyavirus. Isolated in several states in the
USA and Jamaica. Mosquito-borne. Antibodies
found in many species including man but not
known to cause disease.

cactus virus 2. A Carlavirus.

Francki, R.I.B. ef al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 173. CRC Press: Boca Raton,
Florida.

cactus virus X. A Potexvirus.
Bercks, R. (1971) CMI/AAB Descriptions of
Plant Viruses No. 58.
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Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 159. CRC Press: Boca Raton,
Florida.

caesium chloride density gradient centrifuga-
tion. Method for separating molecules or viruses
according to their density. Sedimentation ceases
when the molecules reach the position in the
gradient which is the same as their own buoyant
density. See ISOPYCNIC GRADIENT.

Caimito virus. Family Bunyaviridae, genus
Phlebovirus. Isolated from the fan fly Lutzomyia
ylephilator in Panama.

calf diarrhoea virus. See CALF ROTAVIRUS.

calfrotavirus. Synonym: CALF DIARRHOEA VIRUS.
Family Reoviridae, genus Rotavirus. Causes
acute enteritis and diarrhoea. Can be grown in calf
cell cultures. Related serologically to other rota-
viruses.

Caliciviridae. (Latin ‘calix’ = cup, goblet.) A
family of RNA viruses, roughly spherical in
shape with a diameter of 35 nm., sedimenting at
¢.180S and banding in CsCl at 1.37 g/cc. They
have no envelope or core but possess a unique

&

morphology. Negatively stained preparations
show dark cup-shaped depressions. Each capsid
contains 180 copies of one protein, mw. 65-70 x
10° and one molecule of infectious (+)-sense
ssRNA mw. ¢.2.8 x 10° with a VPg at the 5" end
and a 3’ polyadenylic acid sequence. Replication
is complex; genome size ssSRNA, two smaller
ssRNAs (mw. 0.7 and 1.1 x 10°) and a partially
dsRNA are found in infected cells. The capsid
protein is the major virus-induced protein. Vir-
ions mature in cytoplasm. Caliciviruses have
been found in pigs, cats, sea lions and human
infants. Transmission is probably mechanical.
Matthews, R.E.F. (1982) Intervirology 17, 133.
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Calicivirus. Latin ‘calix’ = cup or goblet.) Only
genus of the family Caliciviridae. Contains
vesicular exanthema of swine virus, San Miguel
sea lion virus and feline calicivirus, all of which
occur as multiple serotypes. It is likely that Nor-
walk virus also belongs to this genus.

California encephalitis viruses. Family
Bunyaviridae, genus Bunyavirus. A group of

viruses isolated from mosquitoes in California,
Utah, New Mexico and Texas. Associated with a
few cases of encephalitis in man.

California rabbit fibroma virus. Family
Poxviridae, subfamily Chordopoxvirinae, genus
Lepripoxvirus. Causes fibromas in its natural
host, Sylvilagus sp. In European rabbits it causes
death without the typical signs of myxomatosis.

Callinectes ‘baculovirus’. Unclassified virus
resembling a NON-OCCLUDED BACULOVIRUS, Ob-
served in the crab, Callinectes sapidus.
Johnson, P.T. (1978) Mar. Fish. Rev. 40, 13.

Callinectes ‘Reovirus’. Unclassified reovirus-
like agent observed in the crab, Callinectes
sapidus.

Johnson, P.T. (1977) J. Invertebr. Pathol. 29,
201.

Callinectes W2 virus. See W2 VIRus.

Callistephus chinensis chlorosis virus. A pos-
sible plant Rhabdovirus.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 73. CRC Press: Boca Raton,
Florida.

calovo virus. Family Bunyaviridae, genus
Bunyavirus. Isolated from mosquitoes in Czecho-
slovakia, Yugoslavia and Austria. Causes feverin
man.

camel pox virus. Synonym: PHOTO-SHOOTUR
virus. Family Poxviridae, subfamily Chordo-
poxvirinae, genus Orthopoxvirus. Causes pus-
tules around the lips and nose. Usually mild but in
severe cases can cause abortion. Epidemics occur
at regular intervals in the Middle East, North
Africa, Pakistan and southern USSR. Can cause
lesions in man. Grows in chorioallantoic mem-
brane.

Campoletis sonorensis polydnavirus. Type
species of subgroup A POLYDNAVIRUS
(POLYDNAVIRIDAE) isolated from the ichneumonid
parasitoid C. sonorensis. Virus particles consist
of uniform-length fusiform (cigar-shaped) nu-
cleocapsids (330 x 85 nm.) surrounded by two
concentric unit membranes, the inner derived by
de novo synthesis within nuclei and the outer from
the plasma membrane of infected parasitoid calyx
epithelial cells. Particles have a buoyant density
in CsCl of 1.20 g/cc. and contain about 25 poly-



peptides (mw. 15-80 x 10%). The supercoiled cir-
cular dsDNA genome is multipartite, containing
at least 25 components, not in equimolar
amounts, (mw. 4-13.6 x 10°; total mw. 135-170 x
10%). Some DNA sequences are common to more
than one molecule; one repeated 540bp section
has been found in all segments of the genome.
Whether the entire genome is encapsidated in one
or several particles is not known. The virus repli-
cates in the nuclei of calyx epithelial cells in
female parasitoids (the calyx is a specialised
region of the oviduct) and is secreted within the
calyx lumen as part of the ‘calyx fluid’. Viral
DNA has also been detected in male parasitoid
wasps, covalently linked to cellular DNA. Virus
replication appears to cause no deleterious effects
on the parasitoid, but the virus may directly or in-
directly protect the parasitoid egg from encapsu-
lation in the host of the parasitoid, Heliothis
virescens. While virus replication does not appear
to occur in the lepidopteran host of the parasitoid,
the fact that virus-specific mRNA transcripts are
expressed in parasitised H. virescens larvae
within two hours of oviposition suggests that the
virus plays some active role in this protection.
Theilmann, D.A. and Summers, M.D. (1987) J.
Virol. 61, 2589.

canary avipoxvirus. Family Poxviridae, genus
Avipoxvirus. Similar to fowlpox virus.

Canavalia maritima mosaic virus. A possible
Potyvirus. Francki, R.I.B. et al. (1985) In Atlas of
Plant Viruses. Vol. 2. p. 183. CRC Press: Boca
Raton, Florida.

Candiru bunyavirus. Family Bunyaviridae,
genus Bunyavirus, member of Phlebotom-
us fever group. Isolated from a man with
fever in Brazil. Does not multiply in mosquitoes.

canid herpesvirus 1. Synonym: CANINE HERPES-
VIRUS, CANINE TRACHEO-BRONCHITIS VIRUS. Family
Herpesviridae, possible member of subfamily
Alphaherpesvirinae. Causes rhinitis and pneu-
monia in new-born puppies. Kennel cough in
older animals. Grows in dog kidney cell cultures
with cpe.

canine adeno-associated parvovirus. Family
Parvoviridae, genus Adeno-associated virus
(AAV) or Dependovirus.

canine adenovirus. See RUBARTH’S DISEASE
VIRUS.
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canine coronavirus. Synonym: GASTRO-ENTERI-
TIS VIRUS OF D0GS. Family Coronaviridae, genus
Coronavirus. Causes vomiting and diarrhoea.
Related antigenically to porcine transmissible
gastro-enteritis virus, which itself will infect
dogs.

canine dermal papilloma virus. Synonym:
CANINE PAPILLOMA VIRUS. Family Papovaviridae,
genus Papillomavirus. Causes skin papillomas.

canine distemper virus. Family Paramyxo-
viridae, genus Morbillivirus. Infects dogs, foxes,
wolves, raccoons and mink. Causes fever, nasal
and ocular discharge, vomiting and diarrhoea in
dogs. There is also CNS involvement, causing
fits. The virus is closely related antigenically to
measles and rinderpest. It can be grown in dog,
ferret and monkey cell cultures and in

eggs.

canine hepatitis virus. Synonym: KENNEL COUGH
VIRUS, RUBARTH’S DISEASE VIRUS. Family
Adenoviridae, genus Mastadenovirus. Causes
fever, diarrhoea and vomiting and frequently
death in dogs. In foxes, there is also acute
encephalitis. Experimentally coyotes, wolves
and raccoons can also be infected. The virus can
be grown in dog, ferret, raccoon and pig cells.

canine herpesvirus. See CANID HERPESVIRUS.

canine papilloma virus. See CANINE DERMAL
PAPILLOMA VIRUS.

canine parvovirus 1. Synonym: MINUTE VIRUS OF
cANINES. Family Parvoviridae, genus Parvo-
virus. The virus was isolated from faeces but it is
probably not pathogenic although antibodies are
found in mostdogs. Will grow ina canine cell line
from the Walter Reed Institute.

canine parvovirus 2. Family Parvoviridae,
genus Parvovirus. This virus emerged as a new
infectious agent in 1978 when it caused a
worldwide panzootic. It has since become en-
zootic in dogs throughout the world. The princi-
pal signs of disease are enteritis and myocarditis
frequently followed by death.
canine tracheo-bronchitis virus. See caniD
HERPESVIRUS.

canna yellow mottle virus. A member of the
Cacao Swollen Shoot Virus group.
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Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 235. CRC Press: Boca Raton,
Florida.

cap. A sequence of methylated bases at the 5
terminus of a eukaryotic mRNA molecule joined
in the opposite orientation, i.e. 5’ to 5’ instead of
5’to 3’. The sequence is m’G*ppp*G(or A)p...; in
animal but not plant mRNAs the second G or A is
often methylated. The cap interacts with various
proteins involved with the initiation of trans-
lation.

Cape Wrath virus. Family Reoviridae, genus
Orbivirus. Isolated from a female tick at Cape
Wrath.

caper vein banding virus. A Carlavirus.
Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 173. CRC Press: Boca Raton,
Florida.

caper vein yellowing virus. A plant Rhabdo-
virus.

Franco, A.D. and Gallitelli, D. (1985) Phytop.
Medit. 24, 234.

Capillovirus group. (Latin ‘capillus’ = a hair).
(Type member APPLE STEM GROOVING VIRUS).
Genus of plant viruses comprising some of the
viruses which were originally classified in the
CLOSTEROVIRUS, subgroup 2. The particles are
flexuous and filamentous, about 650 x 12 nm.,
and sediment at about 100S. They are composed

_
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of a helix of a single polypeptide species (mw.
¢.27 x 10°%), which gives an obvious cross-band-
ing, and a single species of linear ssSRNA
(mw. 2.7 x 10%). The host ranges of members of
this group are narrow. The viruses can be trans-
mitted mechanically and are naturally transmitted
through seed.

Capim virus. Family Bunyaviridae, genus
Bunyavirus.Isolated from opossums and mosqui-
toes in S. America.

capping. Addition of the methylated base to the
primary transcript in the nucleus while it is being
SPLICED and POLYADENYLATED. See CAP.

caprine herpesvirus 1. See BOVID HERPESVIRUS 5.

caprinized strain of virus. Virus adapted to
growth in goats.

Capripoxvirus. (Latin ‘caper, capri’ = goat.) A
genus in the family Poxviridae, subfamily
Chordopoxvirinae, consisting of viruses infect-
ing ungulates. It contains GOATPOX, SHEEPPOX and
LUMPY SKIN DISEASE VIRUSES. Causes papules, ves-
icles and pustules before forming scabs, usually
on the udder, teats, scrotum and thighs. Wide-
spread occurrence. Virus can be grown in lamb
and goatkidney cells and in CAM, causing pocks.

capsid. Protein shell which surrounds the virus
nucleic acid. The capsid has ICOSAHEDRAL, HELI-
cAL or complex symmetry and may be enveloped
(enclosed in a membrane) or non-enveloped. The
capsid and nucleic acid form the NUCLEOCAPSID.

capsid polypeptide. Protein forming part of the
capsid structure of a virus particle.

capsomere. Unit from which the virus capsid is
built. The capsomeric unit is visible in the elec-
tron microscope and consists of groups of identi-
cal protein molecules. In capsids with icosahedral
symmetry, the capsomeres at the twelve apices
are termed PENTAMERS (because they have five
neighbouring capsomeres). The other capso-
meres, which have six neighbours, are called HEX-
AMERS.

capsule. The proteinaceous OCCLUSION BODY
produced during GRANULOSIS virus infections
(subgroup B, BacuLovirus), in which the virion is
surrounded by a crystalline protein matrix
(granulin).

Caraparu virus. Family Bunyaviridae, genus
Bunyavirus. Transmitted by mosquitoes. Causes
fever in man.

carbon dioxide-sensitivity virus. See SIGMA-
VIRUS.

carboxymethylcellulose. A cellulose derivative
which is used for the separation of proteins by ion
exchange chromatography.

Carcinus viruses. Unclassified viruses isolated
from the crabs, Carcinus maenas and C. mediter-
raneus, include REOVIRUS- and RHABDOVIRUS-like
particles as well as particles resembling NON-
OCCLUDED BACULOVIRUSES.

Bergoin, M. et al. (1982) In Invertebrate Pathol-



ogy and Microbial Control. p. 523. Proc. IIrd
Internat. Collog. Invertebr. Pathol.

Cardiovirus. (Greek ‘kardia’ = heart.) A genus
in the family Picornaviridae. Consists of
ENCEPHALOMYOCARDITIS VIRUS, MENGO VIRUS and
MURINE ENCEPHALOMYELITIS VIRUS. Characterised
by instability at pH6 in the presence of halide ions
and of a long polycytidylic acid tract near the 5°
end of its RNA genome.

Carey Island virus. Family Flaviviridae genus
Flavivirus. Isolated from bats in Malaysia.

Carlavirus group. (Sigla from CARNATION LA-
TENT, the type virus). Genus of plant viruses with
slightly flexuous rod-shaped particles, 600-700
nm. long and ¢.13 nm. wide which sediment at
¢.160S and band in CsCl at ¢.1.3 g/cc. The coat

—_
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protein subunits (mw. 32 x 10%) are arranged in
the particles in helical symmetry with pitch c.3.4
nm. Each particle contains one molecule of linear,
(+)-sense ssSRNA (mw. 2.7 x 10%). Replication
thought to be in the cytoplasm. Host ranges of
individual viruses are rather narrow. Particles are
found in most cell types. The viruses can be
mechanically transmitted. Most members are
transmitted by aphids in a NON-PERSISTENT TRANS-
MISSION manner.

Matthews, R.E.F. (1982) Intervirology 12, 149.

Koenig. R. (1982) CMI/AAB Descriptions of
Plant Viruses No. 259.

Francki, R.LB. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 173. CRC Press.: Boca Raton,
Florida.

Carmovirus group. (Sigla of CARNATION MOTTLE
VIRUS, the type member). Genus of plant viruses
with small isometric particles, 30 nm. in diameter,
which sediment at about 120S and band in CsCl at
1.35 g/cc. The capsid structure is thought to be
icosahedral (T=3), the structural subunit being a
coat protein (mw. 38 x 10%). Each particle con-
tains a single species of (+)-sense, linear ssSRNA
(mw. 1.4 x 10%; 4003 nucleotides) which encodes
five products. In order from the 5” end these are:
one of mw. 27 x 10%, two potential READTHROUGH
products of mw. 86 and 98 x 10°, a putative
product (mw. 7 x 10%) and the coat protein; the
latter two products are translated from

carnation mottle virus group 37

SUBGENOMIC mRNAS of 1.7 and 1.5kb respec-
tively. Replication is in the cytoplasm and is via
REPLICATIVE INTERMEDIATES. The host ranges of
members of this group are wide among angio-
sperms. They are readily transmitted mechani-
cally, natural transmission being associated with
the soil.

Morris, T.J. and Carrington, J.C. (1988) In The
Plant Viruses. Vol. 3, p. 73. ed. R. Koenig.
Plenum Press: New York.

carnation bacilliform virus. A possible plant
Rhabdovirus.

Matthews, R.E.F. (1982) Intervirology 12,
113.

carnation cryptic virus. A member of the
Cryptoviru s group, subgroup A.

Lisa, V. et al. (1986) CMI/AAB Descriptions of
Plant Viruses No. 315.

carnation etched ring virus. A Caulimovirus.
Lawson, R.H. et al. (1977) CMI/AAB Descrip-
tions of Plant Viruses No. 182.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 17. CRC Press: Boca Raton,
Florida.

carnation Italian ringspot virus. A Tombus-
virus.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 181. CRC Press: Boca Raton,
Florida.

Martelli, G.P. et al. (1988) In The Plant Viruses.
Vol 3, p. 13. ed. R. Koenig. Plenum Press: New
York.

carnation latent virus. Type member of the
Carlavirus group.

Wetter, C. (1971) CMI/AAB Descriptions of
Plant Viruses No. 61.

Francki, R.LLB. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 173. CRC Press: Boca Raton,
Florida.

carnation mottle virus. Type member of the
Carmovirus group.

Hollings, M. and Stone, O.M. (1970) CMI/AAB
Descriptions of Plant Viruses No. 7.

Morris, T.J. and Carrington, J.C. (1988) In The
Plant Viruses. Vol 3, p. 73. ed. R. Koenig. Plenum
Press: New York.

carnation mottle virus group.
CARMOVIRUS GROUP.

Synonym:



38 carnation necrotic fleck virus

carnation necrotic fleck virus. A member of the
Closterovirus subgroup 1.

Inouye, T. (1974) CMI/AAB Descriptions of
Plant Viruses No. 136.

Francki, R.LB. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 219. CRC Press: Boca Raton,
Florida.

carnation ringspot virus. Type member of the
Dianthovirus group.

Tremaine, J.H. and Dodds, J.A. (1985) AAB
Descriptions of Plant Viruses No. 308.

carnation vein mottle virus. A Potyvirus.
Hollings, M. and Stone, O.M. (1971) CMI/AAB
Descriptions of Plant Viruses No. 78.

Francki, R.LB. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

carnation yellow fleck virus. A member of the
Closterovirus subgroup 1.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 219. CRC Press: Boca Raton,
Florida.

carnation yellow stripe virus. A Necrovirus.
Gallitelli, D. et al. (1979) Phytopath. medit. 18,
31

carnivore pox virus. Family Poxviridae, not
allocated to genus. A strain of cowpox virus
differing in growth characteristics from the refer-
ence strains.

carrier culture. A cell culture which is persis-
tently infected with a virus.

carrier state. The condition in which an animal
is persistently infected with a virus, often without
showing the signs of the disease associated with
the virus. The virus can persisteven in the
presence of the specific neutralising anti-
body.

carrot latent virus. A plant Rhabdovirus, sub-
group 2; aphid transmitted.

Francki, R.LLB. et al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 73. CRC Press: Boca Raton,
Florida.

carrot mosaic virus. A possible Potyvirus.
Francki, R.LB. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

carrot mottle virus. Unencapsidated RNA,
dependent on CARROT REDLEAF VIRUS for aphid
transmission.

Murant, A.F. (1974) CMI/AAB Descriptions of
Plant Viruses No. 137.

Murant, A F. et al. (1985) J. gen. Virol. 66, 1575
and 2078.

carrot redleaf virus. A Luteovirus; considered
to be a strain of BEET WESTERN YELLOWS VIRUS.
Waterhouse, P.M. and Murant, A.F. (1982) CMI/
AAB Descriptions of Plant Viruses No. 249.
Francki, R.LB. et al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 137. CRC Press: Boca Raton,
Florida.

Casper, R. (1988) In The Plant Viruses. Vol. 3.
p- 235. ed. R. Koenig. Plenum Press: New
York.

carrot temperate virus. A possible member of
the Cryptovirus group, subgroup A.

Boccardo, G. et al. (1987) Adv. Virus Res. 32,
171.

carrot thin leaf virus. A Potyvirus.

Howell, W.E. and Mink, G.I. (1980) CMI/AAB
Descriptions of Plant Viruses No. 218.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

carrot yellow leaf virus. A member of the
Closterovirus subgroup 1.

Francki, R.L.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 219. CRC Press: Boca Raton,
Florida.

cassava (African) mosaic virus. Synonym:
CASSAVA LATENT VIRUS. Type member of the
Geminivirus, subgroup B. The first geminivirus
to be sequenced and shown to have a bipartite
genome of 2779 and 2724 nucleotides.

Bock, K.R. and Harrison, B.D. (1985) AAB De-
scriptions of Plant Viruses No. 297.

Harrison, B.D. (1985) Ann. Rev. Phytopath. 23,
55.

cassava common mosaic virus. A Potexvirus.
Costa, A.S. andKitajima, E.W. (1972) CMI/AAB
Descriptions of Plant Viruses No. 90.

Francki, R.LB. er al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 159. CRC Press: Boca Raton,
Florida.

cassava green mottle virus. A Nepovirus.



Lennon, A.M. et al. (1987) Ann. Appl. Biol. 110,
545.

cassava latent virus.
MOSAIC VIRUS.

See CASSAVA (AFRICAN)

cassava vein banding virus.
Caulimovirus.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 17. CRC Press: Boca Raton,
Florida.

A possible

cassava virus X. A Potexvirus.
Harrison, B.D. (1986) Phytopath. 76, 1075.

Cassia mild mosaic virus. A possible Carla-
virus.

Francki, R.L.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 173. CRC Press: Boca Raton,
Florida.

Cassia yellow blotch virus. A Bromovirus.
Francki, R.I.LB. (1985) In The Plant Viruses. Vol.
1. p. 1. ed. R.I.B. Francki. Plenum Press: New
York.

cationic detergent. Detergent having positively-
charged surface ions such as molecules contain-
ing a quaternary ammonium ion with a group of
12-24 carbon atoms attached to the nitrogen atom
in the cation (e.g. cetyl-trimethyl ammonium
bromide (CTAB)).

cattle plague virus. See RINDERPEST VIRUS.

Catu virus. Family Bunyaviridae, genus
Bunyavirus. Isolated from man, monkeys, mice
and mosquitoes in S. America.

cauliflower mosaic virus. Type member of the
Caulimovirus group. The DNAs of three isolates
have been sequenced (Cabb-S 8024, CM1841
8031 and D/H 8016 nucleotides). First plant virus
shown to involve reverse transcription in its rep-
lication.

Shepherd, R.J. (1981) CMI/AAB Descriptions of
Plant Viruses No. 243.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 17. CRC Press: Boca Raton,
Florida.

Caulimovirus group. (Sigla from CAULIFLOWER
MOSAIC, the type virus). Genus of the only plant
viruses tocontain dsDNA. The particles are found
mainly in cytoplasmic proteinaceous INCLUSION

cebid herpesvirus 39
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BODIES, characteristic of members of this group,
and are isometric, .50 nm. in diameter, sediment
at ¢.210S and band in CsCl at 1.37 g/cc. They are
very stable and have no envelope, surface projec-
tions or core. The capsid comprises a single coat
protein species (mw. 42 x 10%) but degrades to
several polypeptides with a major component
(mw. 37 x 10%) which is PHOSPHORYLATED and
possibly GLYCOSYLATED. Each capsid contains a
single molecule of relaxed circular dsDNA
(mw. =5 x 10% 8kbp) which has single-strand
discontinuities at specific sites, one in the tran-
scribed strand and one, two or three in the non-
transcribed strand. The DNA of the type member
codes for six proteins. Two major RNA species
are transcribed in the nucleus from a mini-chro-
mosome form of the virion DNA. One (1.9kb) is
the mRNA for the major protein of the cytoplas-
mic inclusion bodies; the other (8.2kb) is full-
length with a terminal redundancy of 180 nucleo-
tides. Replication is by REVERSE TRANSCRIPTION
and resembles in many respects that of RETRO-
VIRIDAE; this stage occurs in the cytoplasmic in-
clusion bodies. The 8.2kb RNA is the template, is
primed by a specific tRNA and is reverse-trans-
cribed most probably by a virus-coded enzyme;
second-strand priming is at purine-rich regions.
The discontinuities in the virion DNA reflect the
priming sites. The virus DNA does not specifi-
cally integrate into the host genome.

The host range for individual members is nar-
row. Particles of caulimoviruses are found in
most cell types. Many members are transmissible
mechanically. Most are transmitted by aphids in
a SEMIPERSISTENT TRANSMISSION manner: aphid
transmission requires a virus-coded transmission
factor.

Matthews, R.E.F. (1982) Intervirology, 17, 64.
Hull, R. (1984) CMI/AAB Descriptions of Plant
Viruses No. 295.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 17. CRC Press: Boca Raton,
Florida.

caviid herpesviruses. See GUINEA-PIG CYTO-
MEGALOVIRUS.

cDNA. Abbreviation for complementary DNA.
cebid herpesvirus. Species in the family

Herpesviridae, isolated from marmosets and
monkeys.



40 celery latent virus

celery latent virus. Unclassified, rod-shaped
particles, 860 nm. in length.

Luisoni, E. (1966) Atti Accad. Sci. Torino 100,
541.

celery mosaic virus. A Potyvirus.

Shepherd, R.J. and Grogan, R.G. (1971) CMV/
AAB Descriptions of Plant Viruses No. 50.
Francki, R.L.B. er al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

celery yellow mosaic virus.
Potyvirus.

Francki, R.I.B. ef al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

A possible

celery yellow spot virus. A possible Luteovirus.
Francki, R.L.B. ef al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 137. CRC Press: Boca Raton,
Florida.

cell culture A culture of cells in a liquid or soft
gel medium in vitro. See ORGAN CULTURE, TISSUE
CULTURE.

cell cycle. The cell cycle consists of metaphase
(M phase) and interphase (S phase); DNA synthe-
sis occurs during interphase. Between M and S
phases is G, phase and between S and M is G,
phase. Somatic cells are in G phase. Most viruses
can multiply in cells independently of cell divi-
sion but there are exceptions, e.g. PARVOVIRUSES
and BACULOVIRUSES require rapidly dividing cells.

cell fusion. The formation by fusion of cell
membranes of multinucleate giant cells
(syncytia). Virus-induced fusion from outside the
cell can be caused by exposure to high multipli-
city of large enveloped RNA viruses (e.g. SENDAI
VIRUS) or some DNA viruses, even when they
have been inactivated. Fusion from within the cell
depends on the synthesis of virus macromole-
cules (but not virus particles themselves).

cell line. A culture of cells which can be sub-
cultured indefinitely. It is derived from a primary
culture at the time of first subculture. The term
implies that such cultures comprise many lin-
eages of cells present in the primary culture.

cell-mediated immunity. Immunity mediated
by a variety of cells unrelated to the production of
antibody.

cellular immunity. Immunity ascribed to vari-
ous cellular functions other than those which
produce antibody.

CELQO virus. Acronym from CHICKEN EMBRYO
LETHAL ORPHAN VIRUS. Family Adenoviridae, ge-
nus Aviadenovirus. Associated with several dis-
eases in chickens, turkeys and pheasants. Repli-
cates in chicken cell cultures. Oncogenic in new-
born hamsters. Produces cpe in chicken cell cul-
tures.

central dogma. The concept that genetic
information is perpetuated as DNA and is
transferred to protein via RNA. Thus it cannot be
retrieved from the amino acid sequence of a
protein. The discovery of reverse transcriptase by
H. Temin and the synthesis of DNA from an RNA
template is contrary to this concept of a
unidirectional flow of information of DNA to
RNA to protein.

Crick, F.H.C. (1970) Nature 227, 561.

centrifuge. A machine for separating particles by
centrifugal force. Usually referred to as low-
speed centrifuges (capable of up to 20,000
rev/min.) and high-speed ultracentrifuges (ca-
pable of more than 50,000 rev/min.). See ANA-
LYTICAL ULTRACENTRIFUGE.

Centrosema mosaic virus.
Potexvirus.

Francki, R.L.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 159. CRC Press: Boca Raton,
Florida.

A possible

Ceratitis picornavirus V. Unclassified small
RNA virus from the Mediterranean fruit-fly, C.
capitata. Virions are isometric, 24 nm. in dia-
meter, with a buoyant density of 1.35 g/cc. in
CsCl. They contain three structural polypeptides
(mw. 27, 34 and 39 x 10%) and an RNA genome.
A possible INSECT PICORNAVIRUS.

Plus, N. and Cavalloro, R. (1983) In Fruit Flies of
Economic Importance. p. 106. ed. R. Cavalloro.
A.A. Balkema: Rotterdam.

Ceratitis reovirus I. Unclassified RNA virus
(possible member of REOVIRIDAE) isolated from
the Mediterranean fruit-fly, C. capitata. Virions
are non-enveloped, isometric, 60 nm. in diameter
with adouble protein shell. Particles have a buoy-
ant density in CsCl of 1.38 g/cc., contain RNA
transcriptase activity and a genome of ten seg-
ments of dSRNA. The virus has many similarities



to DrosophilaF virus, but is serologically distinct
and does not replicate in Drosophila. Although
particle morphology resembles virions of the
REOVIRUS genus, RNA segment and polypeptide
mw. are distinct.

Plus, N. and Cavalloro, R. (1983) In Fruit Flies of
Economic Importance. p. 106. ed. R. Cavalloro.
A.A. Balkema: Rotterdam.

Cercopithecid herpesvirus 1. Synonym: HERPES
B VIRUS, HERPES SIMIAE VIRUS. Family Herpes-
viridae, subfamily Alphaherpesvirinae, genus
suid herpesvirus 1 group. A natural infection of
Asiatic monkey; many Rhesus monkeys
have antibodies. Infects man, causing vesicular
lesions of the tongue and lips, acute encephali-
tis and, almost always, death. Young mice,
chicks and guinea pigs can be infected experi-
mentally.

Cercopithecid herpesvirus 2. Synonym: AFRI-
CAN MONKEY CYTOMEGALOVIRUS, SA6 VIRUS.
Family Herpesviridae, subfamily Betaherpes-
virinae. Isolated from vervet monkey kidney and
salivary gland cultures. Produces giant cells and
eosinophilic inclusion bodies.

Cercopithecid herpesvirus 3. Synonym: SA8
virus. Family Herpesviridae, subfamily
Alphaherpesvirinae. Virus was isolated from
vervet monkey kidneys and from a baboon. When
injected into baby baboons i.c. it causes pneu-
monia. Serologically related to CERCOPITHECID
HERPESVIRUS 1.

cereal chlorotic mottle virus. A plant Rhabdo-
virus subgroup 2; leafthopper transmitted.
Greber, R.S. (1982) CMI/AAB Descriptions of
Plant Viruses No. 251.

Francki, R.I.B. er al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 73. CRC Press: Boca Raton,
Florida.

cereal striate virus. See BARLEY YELLOW STRIATE
MOSAIC VIRUS.

cereal tillering disease virus. A Fijivirus.
Francki, R.L.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 47. CRC Press: Boca Raton,
Florida.

CFT. Abbreviation for COMPLEMENT FIXATION
TEST.

CFU. Abbreviation for COLONY FORMING UNITS.

Charleville virus 41

Chaco virus. Family Rkabdoviridae; genus not
established. Isolated from lizards in S. America.
May be arthropod transmitted. Kills new-born
mice and replicates in Vero cells.

Chagres virus. Family Bunyaviridae; genus
Phlebovirus. Isolated from a man with fever in
Panama and from mosquitoes. Causes cpe in
primary Rhesus monkey, human amnion and
mouse embryo cell cultures. Kills new-born mice
when inoculated i.c.

chamois contagious ecthyma parapoxvirus.
See CONTAGIOUS ECTHYMA VIRUS.

chamois papilloma virus. See CONTAGIOUS
ECTHYMA VIRUS.

Chandipura virus. Family Rhabdoviridae,
genus Vesiculovirus. Isolated from man with
influenza-like illness in India and from sandflies
and a hedgehog in Nigeria. Possible distant rela-
tionship with vesicular stomatitis virus. Grows
well in BHK cells and kills young mice when
inoculated i.c.

Changuinola virus. Family Reoviridae, genus
Orbivirus. Isolated from Phlebotomus sp. and
small rodents in Panama and from a man with
fever.

Chaoborus ‘baculovirus’. Unclassified virus,
morphologically similar to a NON-OCCLUDED
BACULOVIRUS, observed in the phantom midge
Chaoborus crystallinus in Sweden. Particles
observedin section contained a nucleocapsid (38-
43 x 210-226 nm.) surrounded by a unit mem-
brane. Infection was restricted to the mid gut
epithelium. Similar particles have been observed
in C. astictopus.

Larsson, R. (1984) J. Invertebr. Pathol. 44, 178.

Chara corallina virus. A possible member of
the TOBAMOVIRUS GROUP. A virus of a green alga,
Chara corallina. Ithas rigid rod-shaped particles,
530 nm. long, 18 nm. wide, which sediment at
230S. The coat protein subunits (mw. 17.5 x 10%)
are arranged in the particles in helical symmetry
with pitch of 2.75 nm. Each particle contains one
species of ssSRNA (mw. 3.6 x 10°). The virus is
transmissible to C. corallina by injection, leading
to chlorosis and death in ten days.

Skotnicki, A. et al. (1976) Virology 75, 457.

Charleville virus. Unclassified arthropod-borne
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virus. Isolated from sandflies and a lizard in
Charleville, Queensland, Australia.

chelating agent. (From Greek ‘chelos’ = crab’s
claw). Compounds which bind divalent cations,
so inhibiting their activity. Can be used to inhibit
biological interactions which require divalent
cations, e.g. deoxyribonuclease, attachment of
some viruses (e.g. foot-and-mouth disease virus)
to cells. See ETHYLENEDIAMINETETRA-ACETIC ACID,
ETHYLENEGLYCOLBIS(AMINOETHYLETHER)TETRA-
ACETIC ACID.

Chelonid herpesvirus 1. Synonym: GREEN SEA-
TURTLE HERPESVIRUS, GREY PATCH DISEASE OF
TURTLES VIRUS. Family Herpesviridae, subfamily
Chordopoxvirinae, not allocated to genus. Iso-
lated from green sea-turtles kept in captivity in
West Indies. Intranuclear inclusions and herpes-
virus-like particles present in the lesions.
Disease can be transmitted by a cell-free
extract.

chemotherapeutic index. An index for assess-
ing the potential of an antiviral compound. Itis the
ratio between the lowest effective antiviral con-
centration and the highest non-toxic concentra-
tion of that compound.

chemotherapy. The use of compounds which
will inhibit the growth of infectious agents with-
out unduly affecting host-cell metabolism e.g.
ACYCLOVIR for herpesvirus infections, Azt for
AIDS.

Chenuda virus. Family Retroviridae, subfamily
Oncovirinae, genus type C oncovirus group, sub-
genus avian type C oncovirus.

cherry leaf roll virus. A Nepovirus.

Jones, A.T. (1985) AAB Descriptions of Plant
Viruses No. 306.

Francki, R.I.B. er al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 23. CRC Press: Boca Raton,
Florida.

cherry rasp leaf virus. A possible Nepovirus.
Stace-Smith, R. and Hansen, A.J. (1976) CMI/
AAB Descriptions of Plant Viruses No. 159.
Francki, R.I.B. er al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 23. CRC Press: Boca Raton,
Florida.

cherry rugose mosaic virus. A strain of Prunus
Necrotic Ringspot Virus.

Francki, R.1.B. (1985) In The Plant Viruses. Vol.
1. p. 1. ed. R.LB. Francki. Plenum Press: New
York.

chick embryo fibroblast (CEF) cells. A primary
cell culture system prepared from chick embryos.
Used for culture of many viruses e.g. RABIES
VIRUS.

chickenpox virus. See VARICELLA ZOSTER VIRUS.

chickpea stunt virus. Synonym: BEAN LEAFROLL
VIRUS (PEA LEAF ROLL VIRUS).

chicory blotch virus. A possible Carlavirus.
Francki, R.L.B. ef al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 173. CRC Press: Boca Raton,
Florida.

chicory virus X. A Potexvirus.
Gallitelli, D. and Franco, A.D. (1982) Phytopath.
Z.105, 120.

chicory yellow mottle virus. A Nepovirus.
Quacquarelli, A. et al. (1974) CMI/AAB De-
scriptions of Plant Viruses No. 132.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 23. CRC Press: Boca Raton,
Florida.

Chikungunya virus. Family Togaviridae,
genus Alphavirus. Causes severe joint and back
pains in man, followed several days later by a
rash. Transmitted by Aedes africanus and A.
aegyptii. Antibodies present in birds, monkeys
and many mammals. Occurs in many parts of
Africa and Asia. Kills suckling mice when inocu-
lated i.c. and replicates in chick embryo fibro-
blasts, Rhesus kidney and HeLa cells.

Chilibre virus. Family Bunyaviridae, genus
Phlebovirus. Isolated from insects in Panama.

Chiloiridescent virus. Type species of the small
iridescent insect virus group (Iridovirus, Irido-
viridae), isolated from Chilo suppressalis (Lepi-
doptera). Originally referred to as insect irides-
cent virus type 6. Virions have the characteristic
morphological properties of the IRIDOVIRUS group
(¢.120 nm. in diameter) sediment at 3300S and
contain about 26 polypeptides (mw. 10-230 x
10°%). The genome is a linear dsDNA (mw. 158 x
10%; 209 kbp) which is circularly permuted and
terminally redundant. The virus has a wide ex-
perimental host range within insects (including
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some Lepidoptera, Coleoptera, Hymenoptera,
Diptera and Orthoptera) and has been experimen-
tally transmitted to some Crustacea.

Schnitzler, P. et al. (1987) Virology 160, 66.

Chinese hamster ovary (CHO) cells. A primary
cell culture system prepared from the ovaries of
Chinese hamsters. Used for the culture of many
viruses, e.g. the herpesviruses.

Chinese yam necrotic mosaic virus. A Carla-
virus, occurs in Japan.
Doi, Y. Personal communication.

Chinook salmon virus. See SACRAMENTO RIVER
CHINOOK SALMON VIRUS.

Chironomus entomopoxvirus. Type species of
probable sub-genus C, insect poxviruses (EN-
TOMOPOXVIRINAE) from C. luridus (Diptera). Viri-
ons are brick-shaped, 330 x 230 x 110 nm.,,
containing two LATERAL BODIES and a biconcave
core. The genome is a single linear molecule of
dsDNA, approximately 200 x 10°. Virions are
occluded within proteinaceous occlusion bodies
(2-8 um) during infection. No spindle-shaped in-
clusion bodies are produced. Viruses with similar
properties have been isolated from C. attenuatus,
Camptochironomus, Goeldichironomus and
Aedes spp. (Diptera).

Arif, B.M. (1984). Adv. Virus Res. 29, 195.

chloramphenicol. An antibiotic (mw. 323.1)
isolated from Streptomyces venezuelae. It acts as
an analogue of phenylalanine and blocks the
amino acid accepting site on phenylalanine
tRNA.

chloramphenicol acetyl transferase (CAT)
gene. The CAT gene product catalyses the acet-
ylation of chloramphenicol, disrupting its antibi-
otic activity. The most commonly used type was
obtained from the bacterial transposon, Tn9. The
CAT gene is frequently used as a marker in
genetic cloning experiments.

Chloriridovirus. (Greek ‘chloros’ = green.)
Genus of the large iridescent virus group (IRIDO-
VIRIDAE). Virions are isometric, approximately
180 nm. in diameter, reportedly containing about
nine polypeptides (mw. 15-98 x 10%) and a linear
dsDNA genome (mw. 240-288 x 10%). The type
species is the regular (R) strain of MosQuITO
IRIDESCENT VIRUS (Iridescent virus type 3) from
Aedes taeniorhynchus. Other insect iridescent

virus isolates included in the Chloriridovirus
genus have beenisolated from Aedes spp. (irides-
centvirustypes 4,5, 11, 12, 14 and 15), Simulium
sp. (type 7), Culicoides sp. (type 8) and Core-
thrella sp. (type 13) (Diptera). A number of pos-
sible members have been observed in other
Diptera (see IRIDESCENT VIRUSES). A virus with
similar morphological properties has also been
found in Daphnia sp. (Crustacea). A list of irides-
cent virus infections of insects is given in Appen-
dix E.

Hall, D.W. (1985) In Viral Insecticides for Bio-
logical Control. p.163. ed. K. Maramorosch and
K.E. Sherman. Academic Press: New York.

Chloris striate mosaic virus. A Geminivirus,
subgroup A.

Francki, R.I.B. and Hatta, T. (1980) CMI/AAB
Descriptions of Plant Viruses No. 221. Harrison,
B.D. (1985) Ann. Rev. Phytopath. 23, 55.

chlorotic. Yellow symptoms induced by viruses
in plant leaves. Usually due to effects on the
structure of the chloroplasts, resulting in reduced
levels of chlorophyll.

Chondrilla juncea stunting virus. A possible
plant Rhabdovirus, subgroup 2.

Francki, R.I.B. er al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 73. CRC Press: Boca Raton,
Florida.

Chordopoxvirinae. A subfamily in the family
Poxviridae. Tt contains all the viruses infecting
vertebrates and is subdivided into six genera:
Avipox, Capripox, Leporipox, Orthopox, Para-
pox and Suipox viruses. The names are derived
from Latin ‘avis’ = bird; Latin ‘caper, capris’ =
goat; Latin ‘lepus, lepori’ = hare; Greek ‘orthos’
= straight; Greek ‘para’ = by the side of; Latin
‘sus’ = swine,

Choristoneura entomopoxvirus. Insect pox-
viruses isolated from the budworms Choris-
toneura biennis, C. conflictana and C. diversana
(Lepidoptera), with characteristics of viruses of
the Entomopoxvirus sub-genus B (type species
Amsacta entomopoxvirus).

Arif, B.M. (1984) Adv. Virus Res. 29, 195.

Choristoneura fumiferana nuclear poly-
hedrosis virus. Baculovirus (MNPV) isolated in
Canada from the eastern spruce budworm,
C. fumiferana; also infectious for other
budworms including C. occidentalis. A number
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of closely-related genotypic variants have been
isolated. Like Autographa californica NPV, the
viral genome contains several regions of repeated
sequences and the overall organisation of the two
viral genomes shows similarities (colinearity)
and extensive homology. The virus replicates in
vitro in cell lines derived from the homologous
host.

Arif, B.M. et al. (1985) Virus Res. 2, 85.

chromatid. See CHROMOSOME.
chromatin. See CHROMOSOME.

chromatography. A method of separating and
analysing chemical substances by preferential
retention, either as a gas or liquid, on to a solid
medium e.g. activated charcoal, silica gel, agar-
ose beads with different pore sizes.

chromosome. A self-replicating nucleic acid
molecule containing a number of genes. In bacte-
ria the entire genome is contained within one ds
circular DNA molecule. In eukaryotes chromo-
somes are linear dsDNA molecules and most
organisms have a number of chromosomes which
are characteristic of a particular species. When
they are not undergoing mitosis or meiosis they
normally interact with HISTONES to form chroma-
tin. During the prophase stage of meiosis the
chromatin forms thread-like structures termed
chromatids.

chronic bee-paralysis virus. See BEE CHRONIC
PARALYSIS VIRUS.

chronic bee-paralysis virus associate. See BEE
CHRONIC PARALYSIS VIRUS ASSOCIATE.

chronic infection. An infection which lingers,
often without symptoms, e.g. lymphocytic
choriomeningitis in mice.

Chrysanthemum chlorotic mottle viroid. A
VIROID.

Horst, R.K. (1987) In The Viroids. p. 291. ed.
T.O. Diener. Plenum Press: New York.

Chrysanthemum frutescens rhabdovirus. A
probable plant Rhabdovirus.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 73. CRC Press: Boca Raton,
Florida.

Chrysanthemum mild mottle virus. A

Cucumovirus, occurs in Japan.
Doti, Y. Personal communication.

Chrysanthemum stunt viroid. A viroip, 354
nucleotides, depending on isolate.

Lawson, R.H. (1987) In The Viroids. p. 247. ed.
T.O. Diener. Plenum Press: New York.

Chrysanthemum vein chlorosis virus. A pos-
sible plant Rhabdovirus.
Matthews, R.E.F. (1982) Intervirology 17, 113.

Chrysanthemum virus B. A Carlavirus.
Hollings, M. and Stone, O.M. (1972) CMI/AAB
Descriptions of Plant Viruses No. 110.

Francki, R.LLB. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 173. CRC Press: Boca Raton,
Florida.

chymotrypsin. A protease which hydrolyses the
peptide bond on the C-terminal side of valine,
isoleucine, phenylalanine, tyrosine, methionine
and some alanine residues. See TLCK.

Ambler, R.P. and Meadway, R.J. (1968) Bio-
chem. J. 108, 893.

circulative transmission. Synonym: PERSISTENT
TRANSMISSION.

cis-trans test. A genetic COMPLEMENTATION TEST
first used in the genetic mapping of phage T4. It
is used to establish whether two mutations are in
the same gene where the wild-type allele is domi-
nant. If the mutations are in different genes there
will be frans-complementation.

Benzer, S. (1955) Proc. Natl. Acad. Sci. USA 41,
344,

cistron. The basic unit of genetic function. It
usually refers to a gene or the coding region for a
protein. The term derived from the c/s-TRANS TEST.
Benzer, S. (1959) Proc. Natl. Acad. Sci. USA 45,
1607.

citrus crinkly leaf virus. An llarvirus.
Francki, R.I.B. (1985) In The Plant Viruses. Vol.
1. p. 1. ed. R.I.B. Francki. Plenum Press; New
York.

citrus exocortis viroid. A viroip, 371 nucleo-
tides.

Semancik, J.S. (1980) CMI/A AB Descriptions of
Plant Viruses No. 226.

Broadbent, P. and Garnsey, S.M. (1987) In The



Viroids. p. 235. ed. T.O. Diener. Plenum Press:
New York.

citrus leaf rugose virus. An larvirus.
Garnsey, S.M. and Gonsalves, D. (1976) CMI./
AAB Descriptions of Plant Viruses No. 164,
Francki, R.I.B. (1985) In The Plant Viruses. Vol.
2. p. 1. ed. R.I.B. Francki. Plenum Press: New
York.

citrus leprosis virus. A possible plant Rhabdo-
virus; unenveloped particles.
Matthews, R.E.F. (1982) Intervirology 17, 114.

citrus mosaic virus. An unclassified plant virus
with isometric particles; occurs in Japan.
Doi, Y. Personal communication.

citrus tatter leaf virus. A possible Clostero-
virus.

Francki, R.I.B. ef al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 219. CRC Press: Boca Raton,
Florida.

citrus tristeza virus. A member of the Clostero-
virus subgroup 1.

Price, W.C. (1970) CMI/AAB Descriptions of
Plant Viruses No. 33.

Francki, R.I.B. er al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 219. CRC Press: Boca Raton,
Florida.

citrus variegation virus. An llarvirus.
Francki,R.I.B. (1985).In The Plant Viruses. Vol.
1. p. 1. ed. R.1.B. Francki. Plenum Press: New
York.

clavelee virus. See SHEEP CAPRIPOX VIRUS.

cleavage. The cutting of nucleic acid or protein
usually enzymatically, at specific sites. See
RESTRICTION ENDONUCLEASE, PROTEASE.

Cleland’s reagent. See DITHIOTHREITOL.

Clitoria mosaic virus. A Potexvirus.
Srivastava, B.N. et al. (1978) Ind. Phytopath. 31,
248.

Clitoria yellow vein virus. A Tymovirus.
Bock, K.R. and Guthrie, E.J. (1977) CMI/AAB
Descriptions of Plant Viruses No. 171.

Francki, R.LB. et al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 117. CRC Press: Boca Raton,
Florida.

Closterovirus group 45

Hirth, L. and Girard, L. (1988) In The Plant
Viruses. Vol. 3. p. 163. ed. R. Koenig. Plenum
Press: New York.

Clo Mor virus.
Nairovirus.

Family Bunyaviridae, genus

clone. This termis used in anumber of senses. As
a noun it may mean a) a population of recombi-
nant DNA molecules all carrying the same in-
serted sequence; b) a colony of micro-organisms
containing a specific DNA fragment inserted into
a vector; c) a population of cells or organisms of
identical genotype. As a verb it means a) the use
of in vitro recombination techniques to insert a
particular DNA sequence into a vector; b) the
selection of a unique virus isolate from individual
PLAQUES, POCKS Or LESIONS or by limiting dilution.

Closterovirus group. (Greek ‘kloster’ =thread).
Genus of plant viruses with very flexuous rod-
shaped particles 600-2,000 nm. long, 12 nm.
wide, which sediment at 96-130S and band in
CsCl at 1.30-1.34 g/cc. The coat protein subunits

100nm

(mw. 23-27 x 10%) are arranged in a helix with
pitch of 3.4-3.7 nm. Each particle contains one
molecule of linear, (+)-sense ssSRNA (mw. 2.2-
4.7 x 10°). Replication is probably cytoplasmic.
Individual viruses have a moderately wide host
range. Virus particles are found mainly in the
phloem cells and often form large crystalline
arrays. These viruses are transmissible mechani-
cally with difficulty. Some members are transmit-
ted by aphids in a SEMIPERSISTENT TRANSMISSION
manner. It has been suggested that clostero-
viruses be divided into two subgroups. Subgroup
1 (A) (type member BEET YELLOWS VIRUS) are
typical closteroviruses with coat protein of mw.
23-25 x 10° and are mostly aphid-transmitted.
Subgroup 2 (B) (type member APPLE CHLOROTIC
LEAFSPOT VIRUS) viruses have a coat protein, mw.
27 x 10* and no known vectors; some members of
this subgroup are now placed in the CAPILLOVIRUS
group. The cytopathology of the two subgroups
differs.

Matthews, R.E.F. (1982) Intervirology, 17, 147.
Bar-Joseph, M. and Murant, A.F. (1982) CMI/
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AAB Descriptions of Plant Viruses No. 260.
Francki, R.I.B. er al. (1985) In Atlas of Plant
Viruses. Vol. 2, p. 219. CRC Press.: Boca Raton,
Florida.

cloudy wing particle. An unclassified small
RNA virus from adult honey bees. Infection is
characterised by a marked loss of transparency of
the wings. Virions are spherical, 17 nm. in diam-
eter and sediment at 49S. The particles have a
buoyant density in CsCl of 1.38 g/cc. and contain
asingle polypeptide (mw. 19 x 10%). The genome
is sSRNA (mw. 0.45 x 10°). The small size of the
virus suggests that it could be a satellite virus but
current evidence indicates that it replicates inde-
pendently.

Bailey, L. er al. (1980). J. gen. Virol. 46, 149.

clover (Croatian) virus. A possible Potyvirus.
Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

clover enation virus. A possible plant Rhabdo-
virus, subgroup 2.

Francki, R.I.B. er al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 73. CRC Press: Boca Raton,
Florida.

clover mild mosaic virus. An unclassified plant
virus with isometric particles 27-28 nm. in diam-
eter which sediment at 121S. The virus is trans-
mitted by aphids in the SEMIPERSISTENT TRANSMIS-
SION manner.

clover yellow mosaic virus. A Potexvirus.
Bos, L. (1973) CMI/AAB Descriptions of Plant
Viruses No. 111.

Francki, R.I.B. er al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 159. CRC Press: Boca Raton,
Florida.

clover yellow vein virus. A Potyvirus.
Hollings, M. and Stone, O.M. (1974) CMI/AAB
Descriptions of Plant Viruses No. 131.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

clover yellows virus. Amember of the Clostero-
virus subgroup 1.

Francki, R.I.B. er al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 219. CRC Press: Boca Raton,
Florida.

CMI/AAB. Abbreviation for Commonwealth

Mycological Institute/Association for Applied
Biologists who publish Plant Virus Descriptions.

CMP. Abbreviation for cytidine 5'-mono-
phosphate.

CO,-sensitivity virus. See SIGMAVIRUS.

Co Ar 1071 virus. Family Bunyaviridae, genus
Bunyavirus.

Co Ar 3624 virus. Family Bunyaviridae, genus
Bunyavirus.

coat (protein). The protective layer(s) which
surround(s) the viral nucleic acid. In simple
viruses, €.g. PICORNAVIRUSES, it is the capsid butin
other viruses, e.g. ORTHOMYXOVIRUSES, it
may consist of several layers of protein and
lipids.

cocksfoot mild mosaic virus. Synonym: BROME
STEM LEAF MOTTLE VIRUS. A possible Sobemovirus.
Huth, W. and Paul, H.L.. (1972) CMI/AAB De-
scriptions of Plant Viruses No. 107.

Hull, R. (1988) In The Plant Viruses. Vol. 3. p.
113. ed. R. Koenig. Plenum Press: New York.

cocksfoot mottle virus. A possible Sobemo-
virus.

Catherall, P.L. (1970) CMI/AAB Descriptions of
Plant Viruses No. 23.

Francki, R.I.B. er al. (1985) In Atlas of Plant
Viruses. Vol. 1. p.153. CRC Press: Boca Raton,
Florida.

Hull, R. (1988) In The Plant Viruses. Vol. 3. p.
113. ed. R. Koenig. Plenum Press: New York.

cocksfoot streak virus. A Potyvirus.
Catherall, P.L. (1971) CMI/AAB Descriptions of
Plant Viruses No. 59.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

coconut cadang-cadang viroid. A viRoID withat
least four molecular forms (246, 287,492 and 574
nucleotides) which differ in size but not sequence
complexity. Lethal to coconut palms. Found in
the Philippines.

Randles, J.W. and Imperial, J.S. (1984) CMI/
AAB Descriptions of Plant Viruses No. 287.
Randles, J.W. (1987) In The Viroids. p. 265. ed.
T.O Diener. Plenum Press: New York.

coding capacity. The amount of protein that a



given DNA or RNA sequence can in theory
encode. As a rough estimate a dsDNA of mw. 1 x
10° can code for a protein of mw. 60-70
x 10%

coding sequence. That portion of a nucleic acid
that directly specifies the amino acid sequence of
aprotein product. Non-coding sequences include
control regions such as PROMOTERS, and POLY-
ADENYLATION SIGNALS.

codling moth granulosis virus. See CYDIA po-
MONELLA GRANULOSIS VIRUS.

codon. The set of three bases in a nucleic acid
(listed under GENETIC cODE) which specifies an
amino acid. Mitochondrial DNA uses some un-
usual codons. See ANTICODON, START CODON, STOP
CODON,

cofactor. Additional (non-protein) components
required by an enzyme for action.

coffee ringspot virus. A plant Rhabdovirus,
subgroup 2; transmitted by mites.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 73. CRC Press: Boca Raton,
Florida.

cohesive ends. Synonym: ‘STICKY ENDS’.

coital exanthema virus. Synonym: EQUID
HERPESVIRUS 3. Family Herpesviridae, probable
member of subfamily Alphaherpesvirinae.
Causes genital infection.

Col An 57389 virus.
genus Bunyavirus.

Family Bunyaviridae,

cold-adapted mutants. Mutants which can rep-
licate at temperatures below the optimum for the
wild type, e.g. INFLUENZA VIRUS can be adapted to
replicate in eggs at 25°C. This mutant has reduced
replication efficiency at 37°C and hence may be
suitable as a live vaccine.

cole latent virus. A possible Carlavirus.
Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 173. CRC Press: Boca Raton,
Florida.

colicin. A protein toxin produced by coliform
bacteria, e.g. E. coli, which is toxic to other
bacteria. Production of, and immunity to, a col-
icin is usually encoded by genes on a plasmid
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termed a Col factor. These plasmids form the
basis of a number of popular cloning vectors, e.g.
pBR322.

coliphage. PHAGE isolated from E. coli.
coliphage lambda. See LAMBDA (L) PHAGE.
coliphage T2. See T2 PHAGE.

coliphage T4, See T4 PHAGE.

coliphage T7. See T7 PHAGE.

collar. A morphological component in some
TAILED PHAGES (e.g. T4 phage) attached to the
connector (neck) that links the phage head to the
tail. See T4 PHAGE.

Colocasia bacilliform virus. A member of the
Cacao Swollen Shoot Virus group.

Francki, R.I.LB. er al. (1985) Atlas of Plant
Viruses. Vol. 2. p. 235. CRC Press: Boca Raton,
Florida.

Colocasia bobone disease virus. A probable
plant Rhabdovirus, subgroup 2; leafhopper trans-
mitted.
Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 73. CRC Press: Boca Raton,
Florida.

Colombian datura virus. A Potyvirus.
Francki, R.LB. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

colony. A cluster of cells derived from a single
cell by division on a solid medium, e.g.
agar.

colony forming units (CFU). The number of
colonies formed per unit of volume or weight of
a cell suspension

Colorado tick fever virus. Family Reoviridae,
provisionally genus Orbivirus; unlike members
of the Orbivirus genus, particles contain 12 seg-
ments of dSSRNA. Causes fever, leucopenia, head-
ache, limb pains and vomiting. Transmitted by
bite of infected ticks. Virus also isolated from
rodents, in which disease is inapparent. Occurs in
parts of the USA. Hamsters can be infected i.p.
Virus replicates in eggs and some tissue culture
cells.
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Columbia SK virus. A strain of ENCEPHALOMYO-
CARDITIS VIRUS.

Columnea latent viroid. A virRoID.
Diener, T.O. (1987) In The Viroids. p. 297. ed.
T.O. Diener. Plenum Press: New York.

Commelina mosaic virus. A Potyvirus.
Francki, R.I.B. er al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

Commelina virus X. A Potexvirus. Francki,
R.L.B. etal. (1985) In Atlas of Plant Viruses. Vol.
2. p. 159. CRC Press: Boca Raton, Florida.

common cold virus. See HUMAN RHINOVIRUS.

Commonwealth Mycological Institute/Asso-
ciation of Applied Biologists Descriptions of
Plant Viruses. A setof pamphlets, edited by B.D.
Harrison and A.F. Murant, giving detailed de-
scriptions of plant viruses and virus groups.

communicable disease. A disease which is eas-
ily transmitted horizontally between organisms,
€.8. INFLUENZA.

Comovirus group. (Sigla from cowPEA MOSAIC,
the type virus). Genus of MULTICOMPONENT plant
viruses with small isometric particles, 28 nm. in
diameter, which sediment at 118S (bottom (B)
component), 98S (middle (M) component) and
58S (top (T) component which lacks nucleic
acid); CsCl banding densities (g/cc.) are 1.44-
1.46 (B), 1.41 (M) and 1.29 (T). The capsids have

B &

icosahedral symmetry (T=1), the structural
subunit comprising one molecule each of poly-
peptides of mw. ¢.22 and 42 x 10°. The genome is
linear, (+)-sense sSRNA, B component contain-
ingRNA-1(mw. 2.4 x 10%; 5,889 nucleotides) and
M component containing RNA-2 (mw. 1.4 x 105,
3,481 nucleotides); the 5" terminus has a VPg
(mw. 5 x 10%), the 3" terminus is polyadenylated.
Replication is in the cytoplasm via distinct ds
REPLICATIVE INTERMEDIATES; the polymerase is, at
least in part, virus coded. Virus mRNAs are
translated to give POLYPROTEINS (RNA-1, mw. 207
x 10% RNA-2, mw. 116 x 10%) which are cleaved
to give functional proteins, those from RNA-1
being involved primarily with replication and
those from RNA-2 being primarily structural.

100nm

The host ranges of individual members are nar-
row. Particles are found in most cell types, infec-
tion being characterised by large cytoplasmic
membranous inclusions. Comoviruses are read-
ily transmissible mechanically. Some members
are seed transmitted, others are transmitted by
beetles.

Matthews, R.E.F. (1982) Intervirology 17, 161.
Bruening, G. (1978) CMI/AAB Descriptions of
Plant Viruses No. 199.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2, p. 1. CRC Press.: Boca Raton,
Florida.

complement fixation test (CFT). A serological
test often used for comparing different or related
antigens, e.g. viruses. Complement is a multi-
component enzyme system present in an inactive
state in serum. It becomes activated when a spe-
cific site of the Fc portion of certain antibody
molecules becomes exposed as a result of anti-
body binding and is then able to bind to the Clq
component. When an antibody is directed against
a virus particle the complement will also be irre-
versibly bound to the virus-antibody complex;
this removes complement from the antiserum.
The amount of complement remaining is esti-
mated by the reaction with antibody directed
against membrane antigens of erythrocytes; the
reaction leads to lysis of the erythrocytes and
released haemoglobin can be estimated spectro-
photometrically. From the amount of comple-
ment in the original serum the amount fixed by the
virus-antibody complex can be estimated.

complementary base sequence. A nucleic acid
sequence which is able to form a perfectly hydro-
gen-bonded duplex with the one to which it is
complementary. Thus an mRNA molecule is
complementary to the parts of the DNA strand
from which it was transcribed, e.g. for the DNA
base sequence ..CGATG.., ..GCTAC.. is the
complementary sequence in the DNA strand and
..GCUAC.. in the complementary RNA strand.

complementary DNA (cDNA). An ssDNA
molecule that is complementary in base sequence
to the single strand from which it was transcribed.
Often refers to DNA transcribed from RNA using
REVERSE TRANSCRIPTASE. If this cDNA is made
double-stranded and cloned it is described as a
cDNA clone.

complementary RNA (cRNA). An ssRNA
molecule that is complementary in base sequence



to the single strand from which it was transcribed.
Most ssRNA viruses (except RETROVIRUSES) use
complementary RNA as intermediates in replica-
tion.

complementary strand. An ss nucleic acid
molecule complementary in base sequence to the
single strand from which it was transcribed.

complementation. The process by which one
genome provides functions which another
genome lacks. There are two types of comple-
mentation between viruses; a) intergenic, in
which mutants defective in different genes assist
one another and b) intragenic, in which mutants
defective in the same gene produce a functional
gene product.

complementation group. A group of viruses
with mutations in the same codon and which
cannot complement each other.

complementation test. A test to determine
whether two mutants of a virus are defective in the
same cistron. If there is no increase in virus yield
from a mixed infection of the two mutants com-
pared with the yield after infection with the indi-
vidual mutants the two viruses are said to be in the
same COMPLEMENTATION GROUP.

Con A. Abbreviation for CONCANAVALIN A.

concanavalin A. A lectin from the plant Cana-
valia ensiformis. It has affinity for terminal o.-D-
glucosyl residues and is used for purifying
glycoproteins. It has been used in the purification
of interferon.

concatemer. A long DNA molecule made up
from repeated monomers of asingle type joined to
give a linear multimer with the monomers all in
the same orientation. Phage A replicates by a
rolling circle mechanism to give concatemeric
DNA which is cleaved at specific (cos) sites
during packaging.

conditional lethal mutant. A mutant which will
not replicate under conditions in which the wild
type replicates, but will under other permissive
conditions, e.g. different temperature.

congenital infection. Infection occurring before
birth. There are two types of condition in congeni-
tal virus infections; a) affecting particular organs

continuous cell line 49

depending upon the stage of foetal development
during infection e.g. RUBELLA VIRUS or b) infection
of every cell of the embryo and persistence of
infection throughout adult life e.g. LYMPHOCYTIC
CHORIOMENINGITIS VIRUS in mice. :

conjugate. Used as a noun refers to the linking of
two macromolecules or a molecule to a macro-
molecule, e.g. anenzyme to an antibody for use in
ELISA.

conjugation. The transfer of a plasmid from one
cell to another. The plasmid usually encodes most
of the required functions.

conservative replication. A model of nucleic
acid replication in which the parent double strand
is preserved and both strands of the progeny
molecule are newly synthesised. In REOVIRIDAE
the progeny dsRNA strands are produced by a
fully conservative mechanism. See SEMICONSER-
VATIVE REPLICATION.

contact infection. A disease transmitted by close
mechanical contact between organisms e.g.
common cold, herpes, AIDS.

contact inhibition. The inhibition of growth and/
or movement when cells come into contact. Natu-
ral situation in many non-infected tissue culture
systems. Infection with e.g. picornaviruses in
mammalian cell line overcomes it.

contagion. A disease syndrome caused by an
organism capable of transmission between indi-
vidual hosts.

contagious ecthyma viras. Synonyms: CHAMOIS
CONTAGIOUS ECTHYMA VIRUS, CHAMOIS PAPILLOMA
VIRUS. Family Poxviridae, subfamily Chordo-
poxvirinae, genus Parapoxvirus. Causes lesions
in sheep around mouth and lips, and sometimes
on udder, thighs, anus and eyes. Occurs in many
parts of world. Antigenically distinct from goat
pox virus.

contagious pustular dermatitis of horses virus.
See HORSE POX VIRUS.

continuous cell line. Cells with uniform mor-
phology and capable of indefinite propagation in
vitro. This condition may be induced by transfor-
mation of a primary cell culture, frequently of
tumour tissue. Most do not show CONTACT INHIBI-
TION.
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continuous flow centrifugation. Centrifugation
in a rotor which has a fluid seal which allows the
continuous flow of a sample into and out of the
rotor while it is rotating at high speed. Used for
large-scale purification of viruses.

contour length. The length of a nucleic acid
molecule as measured by electron microscopy.
As the actual length measured depends on the
strandedness of the nucleic acid (ss or ds) and on
the method of preparation, internal size markers
should be used. See KLEINSCHMIDT PROCEDURE.

conversion. A term usually applied to interac-
tions between a temperate PHAGE and a prokaryote
host where new properties, which have no obvi-
ous relation to the replication cycle of the phage,
are conferred on the host by the genome of the
PROPHAGE. These can include changes in colony
morphology or pigmentation, modification of the
antigenic properties of the host (e.g. Salmonella
strains lysogenic for phage €15) and effects on
toxin production (e.g. Corynebacterium diphth-
eriae lysogenic for phage B).

core. The central part of a virion enclosed by a
capsid and comprising protein and the viral nu-
cleic acid genome.

Coronaviridae. (Latin ‘corona’ = crown.) A
family of RNA viruses comprising a single genus
(CORONAVIRUS) with pleomorphic particles, 75-
160 nm. in diameter. The particles have a lipid

100nm

envelope with club-shaped surface projections
12-24 nm. in length. The ribonucleoprotein is
seen as a helical structure 11-13 nm. diameter or
as strands 9 nm. in diameter. There are four to six
proteins: the surface projections are glycosylated.
The RNA comprises one molecule of (+)-sense
ssRNA, mw. 5-6 x 10° with a poly A tail at the 3~
end. During replication ssRNA species are pro-
duced. These comprise the virion RNA and
shorter forms in which the sequence of each RNA
is contained within every larger RNA species
(nested set). Several virus-specific non-structural
proteins are found in infected cells. The host
range includes man, mouse, pig, dog, cow and
rats. Transmission is probably mechanical.
Matthews, R.E.F. (1982) Intervirology 17,
102.

Coronavirus. The single genus of the family
Coronaviridae. Contains AVIAN INFECTIOUS BRON-
CHITIS, HUMAN CORONA, MURINE HEPATITIS, PORCINE
HAEMAGGLUTINATING ENCEPHALITIS and TRANSMIS-
SIBLE PORCINE GASTRO-ENTERITIS VIRUSES.

Corriparta virus. Family Reoviridae, genus
Orbivirus. Isolated from culicines and birds in
Northern Australia.

Corticoviridae. (Latin ‘cortex, corticis’ = bark,
crust). A family of viruses of prokaryotes includ-
ing large (60 nm. in diameter) isometric DNA-
containing PHAGES with an outer protein capsid
and an internal lipoprotein layer. Few virus iso-
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lates have been found with these properties. The
type species is PM2 PHAGE (isolated from a bacte-
rium of the genus, Alteromonas). Phage 06N 58P
(from Vibrio) is a possible member of this virus
group. Contains a single genus, CORTICOVIRUS.

Corticovirus. See CORTICOVIRIDAE.

cos site. The sticky ends of certain phage DNA
molecules. It usually refers to A which has 12 base
sticky ends formed during packaging of
CONCATAMERIC A DNA. The A-‘ter’ gene product
cuts the ds cos sequence asymmetrically to give
the sticky ends.

cosmid. A plasmid vector which contains the cos
SITE of phage A and one or more selectable mark-
ers; the cos site enables in vitro packaging to take
place inphage. Cosmids are capable of being used
for cloning large (up to 35kbp) DNA fragments at
high efficiency.

Cotesia marginiventris virus. Unclassified
long, filamentous virus associated with the repro-
ductive tract of the braconid parasitoid Cotesia
(= Apanteles) marginiventris. Virions are 50-98
nm. in width and about 865 nm. long, straight or
slightly flexuous. The virus is morphologically
distinct from polydnaviruses and, unlike
polydnaviruses, it replicates in the tissues of the
lepidopteran hosts of the parasitoid. It is also
morphologically distinct from the other parasi-
toid virus (see Cotesia melanoscela virus) known
to infect host larvae.

Styer, E.L., et al. (1987) J. Invertebr. Pathol. 50,
302.



Cotesia melanoscela viruses. Viruses isolated
from the braconid wasp, C. melanoscela, a para-
sitoid of the gypsy moth. They include a typical
POLYDNAVIRUS and an unclassified virus (desig-
nated CmV?2). The CmV?2 virion consists of a
large quasicylindrical nucleocapsid surrounded
by two unit membranes. The genome is probably
a single dsDNA molecule of approximately
125kbp rather than the polydisperse genome
characteristic of polydnaviruses. Virus replica-
tion occurs in the ovarian calyx and in some other
tissues of both male and female parasitoids.
CmV?2 also replicates in tissues of the caterpillar
hosts of the parasitoid and in lepidopteran cell
cultures.

Stoltz, D.B. et al. (1988) Virology 162, 311.

Cotia virus. Family Poxviridae, not assigned to
genus. Isolated from man, sentinel mice and
mosquitoes in S. America. Replicates in human
embryo lung cells and in cell lines.

cotton anthocyanosis virus.
Luteovirus.

Francki, R.L.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 137. CRC Press: Boca Raton,
Florida.

A possible

cotton leaf crumple virus. A probable Gemini-
virus, subgroup B.

Harrison, B.D. (1985) Ann. Rev. Phytopath. 23,
55.

councilman bodies. Collections of necrotic
hyaline cells in the liver of individuals infected
with YELLOW FEVER VIRUS. They stain in a charac-
teristic manner with eosin.

counts per minute (cpm). A measure of the
radioactivity of a sample. It is the basic output
from a radioactivity counter and does not
allow for quenching of counts by com-
ponents in the sample. See DISINTEGRATIONS PER
MINUTE.

covalently closed circular DNA (cccDNA). A
form of dsDNA in which both strands are circular
i.e. do not have free ends. Also known as form I
DNA. See SUPERCOILED DNA.

cow parsnip mosaic virus. A probable plant
Rhabdovirus, subgroup 2.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 73. CRC Press: Boca Raton,
Florida.
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Cowbone Ridge virus. Family Flaviviridae,
genus Flavivirus. Isolated from a cotton rat in
Florida.

cowpea aphid-borne mosaic virus. Synonym:
ADZUKI BEAN MOSAIC VIRUS. A Potyvirus.

Bock, K.R. and Conti, M. (1974) CMI/AAB De-
scriptions of Plant Viruses No. 134.

Francki, R.L.B. er al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

cowpea chlorotic mottle virus. A Bromovirus.
Bancroft, J.B. (1971) CMI/AAB Descriptions of
Plant Viruses No. 49.

Francki, R.1.B. (1985) In The Plant Viruses. Vol.
1. p. 1. ed. R.LB. Francki. Plenum Press: New
York.

cowpea green vein-banding virus. A Poryvirus.
Lin, M.T. ez al. (1979) Fitopat. Bras. 4, 120.

cowpea mild mottle virus. A Carlavirus.
Brunt, A.A. and Kenton, R.H. (1974) CMI/AAB
Descriptions of Plant Viruses No. 140.

Francki, R.I.B. er al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 173. CRC Press: Boca Raton,
Florida.

cowpea mosaic virus.
Comovirus group.

van Kammen, A. and de Jager, C.P. (1978) CMI/
AAB Descriptions of Plant Viruses No. 197.
Francki, R.I.B. er al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 1. CRC Press: Boca Raton,
Florida.

Type member of the

cowpea mottle virus. A possible member of the
Carmovirus group.

Bozarth, R.F. and Shoyinka, S.A. (1979) CMI/
AAB Descriptions of Plant Viruses No. 212,
Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 235. CRC Press: Boca Raton,
Florida.

Morris, T.J. and Carrington, J.C. (1988) In The
Plant Viruses. Vol 3. p. 73.ed. R. Koenig. Plenum
Press: New York.

cowpea ringspot virus. A possible Cucumo-
virus.
Francki, R.I.B. (1985) In The Plant Viruses. Vol.
1. p. 1. ed. R.I.B. Francki. Plenum Press: New
York.

cowpea severe mosaic virus. A Comovirus.
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de Jager, C.P. (1979) CMI/AAB Descriptions of
Plant Viruses No. 209.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 1. CRC Press: Boca Raton,
Florida.

cowpox virus. Family Poxviridae, subfamily
Chordopoxvirinae, genus Orthopoxvirus. Causes
papules and then vesicles, followed by crusting
on teats and udders of cows. Infects hands of milk
attendants. Forms basis of Jenner’s original
smallpox vaccine. Many species including
guinea pigs, mice, monkeys and rabbits can be
infected. Can be grown in chorioallantoic mem-
brane and in many cell lines.

Coxsackie viruses. Family Picornaviridae,
genus Enterovirus. Cause herpangina, aseptic
meningitis, pleurodynia, myalgia, orchitis and
myocarditis. Divided into groups A and B on
basis of disease signs in suckling mice. Those in
group A cause flaccid paralysis whereas those in
group B cause a spastic paralysis. Both groups
grow in tissue culture cells. Coxsackie B5 virus is
closely related antigenically to swine vesicular
disease virus. The group first assumed impor-
tance because it was mistakenly considered to be
poliovirus.

Cp 169 cells. Insect cell line derived from the
codling moth, Cydia pomonella, that is non-
permissive for the replication of Autographa
californica nuclear polyhedrosis virus.

cpe. Abbreviation for CYTOPATHIC EFFECT.
cpm. Abbreviation for COUNTS PER MINUTE.

CPV. Common abbreviation for cytoplasmic
polyhedrosis virus, but also used on occasion for
BEE CHRONIC PARALYSIS VIRUS.

Crawley virus. Family Reoviridae, genus
Reovirus. Isolated from birds.

cricket paralysis virus: CrPV. A member of the
PICORNAVIRIDAE not yet assigned to a specific
genus; first isolated from the Australian field
cricket (Teleogryllus oceanicus; Orthoptera).
Virions resemble vertebrate PICORNAVIRUSES in
many properties being isometric, 27 nm. in
diameter, sedimenting at 167S and having a
buoyant density in CsCl of 1.34 g/cc. However,
only three major structural polypeptides have
been observed (mw. 35, 34, 30 x 10%) and the

presumed viral replicase is larger than replicases
from vertebrate picornaviruses. The (+)-sense
ssRNA genome has amw. of 2.5-2.8 x 10¢. CrPV
is serologically related to DROSOPHILA C VIRUS but
no sequence homology with this virus has been
detected. IgM antibodies to CrPV have been
found in several mammalian species and the virus
appears to cross-react serologically with
ENCEPHALOMYOCARDITIS VIRUS. However, direct
evidence obtained so far indicates that CrPV only
infects invertebrates. Identical or closely-related
viruses have been isolated from Lepidoptera,
Orthoptera and Hymenoptera.

Moore, N.F. (1985) J. gen. Virol. 66, 647.

Crimean-Congo haemorrhagic fever virus.
Family Bunyaviridae, genus Nairovirus. Isolated
from febrile patients in Belgian Congo. Occurs
widely in Africa, Crimea, causing high mortality.
Symptoms include purpuric rash and severe
haemorrhaging in lungs, gastro-intestinal tract
and kidneys, accompanied by shock and renal
insufficiency.

crimson clover latent virus. A Nepovirus.
Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 23. CRC Press: Boca Raton,
Florida.

Crinum virus. A possible Potyvirus.

Francki, R.I.LB. er al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

cRNA. Abbreviation for COMPLEMENTARY RNA

cross-hybridisation. Hybridisation between
complementary nucleic acids from different
sources. Percentage cross-hybridisation can pro-
vide a measure of the relatedness of two nucleic
acids.

cross-protection. The protection conferred on a
host by infection with one strain of a virus which
prevents infection by a closely-related strain.
Usually applied to plant or animal viruses (see
SUPERINFECTION EXCLUSION). Mild strains of a
virus have been used to protect against infection
with severe strains e.g. TOMATO MOSAIC VIRUS. The
phenomenon is also used to assess relatedness of
virus strains.

cross-reactivation. Synonym: MARKER RESCUE.

crossed immunoelectrophoresis. A variation of



ROCKET IMMUNOELECTROPHORESIS in which a mix-
ture of antigens is first separated by electrophor-
esis in an agarose gel and then electrophoresed at
right angles into a gel containing antibodies. It is
used to resolve complex antibody-antigen sys-
tems and to quantify the antigens present by
analysing the area enclosed within the precipitin
arcs formed during electrophoresis in the second
dimension.

Vestergaard, B.F. et al. (1977) J. Virol. 24, 82.

cryptogram. A cipher used to record certain
basic properties of a virus. It consists of four pairs
of symbols; Ist. pair: type of nucleic acid and
strandedness; 2nd. pair: mw. of nucleic acid
(x 10°) and percent nucleic acid in infective par-
ticle; 3rd pair: outline of particle and shape of nu-
cleocapsid; 4th. pair: kind of host infected and
kind of vector, e.g. INFLUENZA VIRUS A R/1:2/1:S/
E:V/O; ToBacco Mosaic VIRUS R/1:2/5:E/E:S/O
where R=RNA, 1 =s5;2=mw.2x 10%, 1 and 5
are the % nucleic acid; S =spherical, E=¢longate;
V = vertebrate, S = seed plant, O = no known
vector. Gibbs, A.J. et al. (1966) Nature 209, 450.

cryptotope. See EPITOPE.
Jerne, N K. (1960) Ann. Rev. Microbiol. 14,341.

Cryptovirus group. (‘cryptic’ = lack of symp-
toms). Genus of plant viruses with isometric
particles, 30 or 38 nm. in diameter, which sedi-
ment at ¢.120S. The structural subunit is a coat

&

protein mw. 53-63 x 10%. The particles contain
dsRNA, usually two or three species with mw.
ranging from 1.6-0.6 x 105. There are two sub-
groups, A (type member WHITE CLOVER CRYPTIC
VIRUS 1) which has smooth particles 30 nm. in
diameter and B (type member WHITE CLOVER
CRYPTIC VIRUS 2) which has particles 38 nm. in
diameter with prominent subunits. Cryptic
viruses cause no apparent symptoms in plants.
They are not transmitted mechanically or by
grafting but are transmitted very efficiently
through seed. Cryptic viruses are also known as
temperate viruses.

Francki, R.LB. et al. (1985) In Atlas of Plant
Viruses. Vol. 2, p. 244. CRC Press.: Boca Raton,
Florida.

Boccardo, G. er al. (1987) Adv. Virus Res. 31,
171.
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crystalline array virus. Unclassified small

cucumber mosaic virus (CMV) 53

RNA virus isolated from the grasshopper
Melanoplus bivittatus (Orthoptera). Virions are
isometric, 13 nm. in diameter (from thin section
studies) and sediment at 42S. Particles contain
18-22% RNA and occur in dense arrays in the
cytoplasm of infected cells. Although the small
size of the virus suggests that it could be a satellite
virus, it does not occur in association with a larger
helper virus.

Jutila, J.W. et al. (1970) J. Invertebr. Pathol. 15,
225.

cubic phages. Viruses, isolated from prokary-
otes, whose capsids have cubic (icosahedral)
symmetry. These include members of the micro-
VIRIDAE (e.g. 8X 174), CORTICOVIRIDAE (e.g. PM2),
TECTIVIRIDAE (e.g. PRD1), LEVIVIRIDAE (e.g. MS2),
CYSTOVIRIDAE (e.g. $6) and the unclassified phage
Sil (see PHAGE).

Ackermann, H.W (1978) In Handbook of Micro-
biology. Vol II, p. 639 ed. A.L Laskin and H.A.
Lechevalier. CRC Press: Boca Raton, Florida.

cubic symmetry. One of the major groups of
regular (Platonic) polyhedra. There are three
types of cubic symmetry: a) tetrahedral symmetry
which has four 3-fold axes and three 2-fold axes,
b) octahedral symmetry which has three 4-fold
axes, four 3-fold axes and six 2-fold axes and ¢)
ICOSAHEDRAL SYMMETRY which has twelve 5-fold
axes, ten 3-fold axes and fifteen 2-fold axes.
Many isometric viruses have icosahedral sym-
metry.

cucumber fruit streak virus. Synonym: cucum-
BER LEAF SPOT VIRUS.

cucumber green mottle mosaic virus. A
Tobamovirus.

Hollings, M. et al. (1975) CMI/AAB Descrip-
tions of Plant Viruses No. 154.

Okada, Y. (1986) In The Plant Viruses. Vol. 2. p.
267. ed. M.H.V. van Regenmortel and H.
Fraenkel-Conrat. Plenum Press: New York.

cucumber leaf spot virus. A possible member of
the Tombusvirus group.

Weber, 1. (1986) AAB Descriptions of Plant
Viruses No. 319.

Morris, T.J. and Carrington, J.C. (1988) In The
Plant Viruses. Vol. 3. p. 73. ed. R. Koenig.
Plenum Press: New York.

cucumber mosaic virus (CMV). Type member
of the Cucumovirus group. The virus has a very
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wide host range with more than 470 species from
67 families being reported as natural hosts. The
symptoms are most commonly mosaics but in
some hosts deformation of leaves or necrosis can
occur. CMV is of moderate economic importance
but in some crops can cause severe damage. Its
occurrence is widespread and it is found in both
temperate and tropical countries. The virusis very
variable and numerous ‘strains’ have been de-
scribed. The designation of strain is confused
because of the effects that a virus-dependent
satellite RNA (CARNA-5) can have on symp-
toms. Strains Q, S, Y, D, W, Imperial and Price’s
No. 6 are widely recognised. CARNA-Sisalinear
ssRNA of 335-336 nucleotides.

Francki, R.IB. et al. (1979) CMI/AAB Descrip-
tions of Plant Viruses No. 213.

Francki, R.1.B. (1985) In The Plant Viruses. Vol.
1. p. 1. ed. R.I.B. Francki. Plenum Press: New
York.

cucumber necrosis virus. A possible member of
the Tombusvirus group.

Dias, H.F. and McKeen, C.D. (1972) CMI/AAB
Descriptions of Plant Viruses No. 82.

Rochon, D’A. and Tremaine, J.H. (1988) J. gen.
Virol. 69, 395.

Morris, T.J. and Carrington, J.C. (1988) In The
Plant Viruses. Vol. 3, p. 73. ed. R. Koenig.
Plenum Press: New York.

cucumber pale fruit viroid. A VIROID.
Diener, T.O. (1987) In The Viroids. p. 261. ed.
T.O. Diener. Plenum Press: New York.

cucumber soil-borne virus. A possible member
of the Tombusvirus group.

Francki, R.I.B. ef al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 235. CRC Press: Boca Raton,
Florida.

cucumber yellows virus. A possible Clostero-
virus.

Francki, R.LB. er al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 219. CRC Press: Boca Raton,
Florida.

Cucumovirus group. (Sigla from CUCUMBER
MOSAIC, the type virus). Genus of MULTICOMPO-
NENT plant viruses with small isometric particles,
29 nm. in diameter, which sediment at 99S and
band in CsCl at 1.37 g/cc when fixed. Virus

@ @ @ 100nm

particles are stabilised primarily by protein-RNA
interactions; they are sensitive to ribonuclease.
Capsid structure is icosahedral (T=3), the struc-
tural subunit being a single protein species (mw.
24 x 10%. Genomic linear (+)-sense ssRNA
comprises three species, RNA-1 (mw. 1.27 x 105
3,389 nucleotides), RNA-2 (mw. 1.13 x 105
3,035 nucleotides) and RNA 3 (mw. 0.82 x 105
2,216 nucleotides). RNAs-1 and -2 are separately
encapsidated; RNA-3 is encapsidated with the
coat protein mRNA, RNA-4 (mw. 0.35 x 105
1,049 nucleotides). The 5’ termini of the RNAs
have a caP; the 3’ termini have a tRNA-like
structure which accepts tyrosine. Replicationis in
the cytoplasm and, for the genomic RNAs, is via
distinct ds REPLICATIVE INTERMEDIATES; RNA-4 is
derived from RNA-3. RNAs-1, -2 and -4 are
MONOCISTRONIC messengers for proteins of mw.
105, 120 and 24 (coat protein) x 103 respectively;
RNA-3 is bicistronic encoding a protein of mw.
34 x 10 at the 5’ end and having the coat protein
cistron at the 3’ end.

The host range varies from wide for the type
member to narrow for the other members. Par-
ticles are found in most cell types. Cucumo-
viruses are readily mechanically transmitted.
They are seed transmitted in several hosts and are
transmitted by aphids in the NON-PERSISTENT
TRANSMISSION manner.

Matthews, R.E.F. (1982) Intervirology 17, 171.
Francki, R.I.LB. er al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 53. CRC Press.: Boca Raton,
Florida.

Francki, R.I.B. (1985) In The Plant Viruses. Vol.
1. p. 1. ed. R.ILB. Francki. Plenum Press: New
York.

culture collection. A repository of cultures of
characterised viruses, bacteria, cells and other
organisms. Used for reference and comparison
with new isolates. The AMERICAN TYPE CULTURE
COLLECTION is one of the main repositories for
viruses.

culture medium. Solution, usually containing
various inorganic salts, sugars, amino acids, anti-
biotics and (for animal viruses) sera, used for
culturing cells.

curing. Loss of a LYSOGENIC phage from a bacte-
rial culture thus converting the culture to a non-
lysogenic state.

cyanogen bromide. A chemical which reacts
with methionine, converting it to homoserine



lactone, thus splitting the peptide chain on the C-
terminal side of that amino acid. It is used to
obtain peptides with C-terminal methionine resi-
dues from proteins.

Steeres, E. et al. (1965) J. Biol. Chem. 240, 2478.

Cyanomyovirus. (From ‘cyano’, Greek ‘kya-
nos’ = blue and ‘myo’, Greek ‘myos’ = muscle).
Proposed genus of the MmyoviripAE including
phages with long contractile tails isolated from
blue-green algae (cyanobacteria). The proposed
type species is cyanophage AS-1 isolated from
unicellular cyanobacteria (Anacystis and
Synechococcus). Virions of AS-1 are of the Al
morphotype (see PHAGE), with a 90 nm. diameter
isometric head and an extended tail of 244 x 23
nm. contracting to 93 nm. The base plate is 40 nm.
wide and bears short tail pins. Particles sediment
at 754S and have a buoyant density in CsCl of
1.49 g/cc. Thirty structural proteins have been de-
tected. The genome is linear ds DNA (mw. 57 x
10%). The virus replicates in the nucleoplasm of
the host. Other members of the genus are cyano-
phages N1, A-1(L) and A-2.

Safferman, R.S. etal. (1983) Intervirology 19,61.

cyanophages. Viruses isolated from blue-green
algae (cyanobacteria), morphologically similar
to many bacteriophages. All isolates to date re-
semble TAILED PHAGES and have been provision-
ally grouped into three proposed genera: CYANO-
MYOVIRUS (MYOVIRIDAE), CYANOSTYLOVIRUS
(Styloviridae, now superseded by SIPHOVIRIDAE)
and CYANOPODOVIRUS (PODOVIRIDAE).

Safferman,R.S. et al. (1983) Intervirology 19,61.

Cyanopodovirus. (‘cyano’, Greek ‘kyanos’ =
blue and ‘podo’, Greek ‘podos’ = foot). Proposed
genus of the poboviriDAE including phages with
short tails isolated from blue-green algae (cyano-
bacteria). The proposed type species is cyano-
phage LPP-1 isolated from filamentous cyano-
bacteria (Lyngbya, Plectonema and Phormid-
ium). Virions of LPP-1 are of the C1 morphotype
(see PHAGE), with a 59 nm. diameter isometric
head and a tail 15-20 nm. long, 15 nm. wide.
Particles sediment at 548S and have a buoyant
density in CsCl of 1.48 g/cc. Ten structural pro-
teins have been observed (major head proteins
mw. 39 and 13 x 103 major tail protein mw. 80 x
10%). The genome is linear dsSDNA (mw. 27 x 10%).
The virus replicates in the peripheral region of the
host cell, displacing the photosynthetic lamellae.
Other members of the genus are cyanophages
LPP-2, SM-1, A-4(L) and AC-1.
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Safferman,R.S. et al. (1983) Intervirology 19,61.

cyanostylovirus. (‘cyano’, Greek ‘kyanos’ =
blue and ‘stylo’, Greek ‘stylos’ = pillar). Pro-
posed genus of the STYLoVIRIDAE (now superseded
by sipHOVIRIDAE), including phages with long,
noncontractile tails isolated from blue-green al-
gae (cyanobacteria). The proposed type species is
cyanophage S-1 isolated from unicellular cyano-
bacteria (Synechococcus). Virions of S-1 are of
the B1 morphotype (see PHAGE), with a 50 nm.
diameter head and a rigid noncontractile tail 140
nm. long. Particles sediment at 353S and have a
buoyant density in CsCl of 1.50 g/cc. Thirteen
structural proteins have been observed (major
proteins mw. 39, 11 and 10 x 10%). The genome is
linear dsDNA (mw. 23-26 x 10°. Other
members of the genus are cyanophages S-2L and
SM-2.

Safferman,R.S. etal. (1983) Intervirology 19,61.

cybrid. The product of the fusion of a cell witha
cytoplast (a cell from which the nucleus has been
deleted). The resulting cell may contain cytoplas-
mic components, e.g. A-type virus particles, not
under the control of the cell genome.

cycas necroticstunt virus. A Nepovirus, occurs
in Japan.

Kusunoki, M. et al. (1986) Ann. Phytopath. Soc.
Japan 52, 302.

cyclic AMP. A compound derived from ATP by
the action of the enzyme adenyl cyclase. It is an
important regulatory molecule in higher eukaryo-
tes, being a mediator of hormone action while in
prokaryotes it is involved in the catabolite repres-
sion of gene expression.

cycloheximide. 3-[2-(3,5-dimethyl-2-oxocyclo-
hexyl)-2-hydroxyethyl]glutarimide. An antibi-
otic isolated from certain strains of Streptomyces
griseus. It is a reversible inhibitor of protein
synthesis in eukaryotic cells but not in prokar-
yotic systems.
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Cydia pomonella granulosis virus. Baculovirus
(Subgroup B) isolated in Mexico from the codling
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moth, C. pomonella. The virus is highly infec-
tious for neonate larvae with an LD, of c. one
virus particle and an LT, of approximately four
days at 25°C. The virus is infectious for a small
number of closely-related insect species within
the family Tortricidae. It has received consider-
able attention as a selective biological control
agent of codling moth and several trial commer-
cial products have been developed (e.g. SAN 404
and DECYDE). A product is currently marketed on
a small scale in Switzerland. Isolates of the virus
from the UK and USSR are genetically very
closely related, though not identical, to the origi-
nal Mexican isolate. Codling moth GV is one of
the few GVs where a productive infection has
been recorded in vitro in cell cultures of the
homologous host.

Crook, N.E. et al. (1985) J. gen. Virol. 66,
2423.

Cylindocapsa geminella ‘virus’. Virus-like
particles found in a green alga. The particles are
isometric, 200-230 nm. in diameter with a com-
plex multilayered capsid comprising at least ten
protein species (mw. 10-160 x 10°) surrounding
dsDNA (mw. 175-190 x 10%). Infectivity has not
been shown.

Stanker, L.H. et al. (1981) Virology 114, 357.

Cymbidium mosaic virus. A Potexvirus.
Francki, R.I.B. (1970) CMI/AAB Descriptions of
Plant Viruses No. 27.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 159. CRC Press: Boca Raton,
Florida.

Cymbidium ringspot virus. A Tombusvirus.
Hollings, M. and Stone, O.M. (1977) CMI/AAB
Descriptions of Plant Viruses No. 178.

Francki, R.I.B. ef al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 181. CRC Press: Boca Raton,
Florida.

Martelli, G.P. et al. (1988) In The Plant Viruses.
Vol. 3. p. 13. ed. R. Koenig. Plenum Press: New
York.

Cynara virus. A plant Rhabdovirus, subgroup 1.
Francki, R.LLB. et al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 73. CRC Press: Boca Raton,
Florida.

Cynodon mosaic virus. A possible Carlavirus.
Francki, R.ILB. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 173. CRC Press: Boca Raton,
Florida.

cynosorus mottle virus. An unclassified plant
virus with isometric particles.

Hull, R. (1988) The Plant Viruses. Vol. 3. p. 113.
ed. R. Koenig. Plenum Press: New York.

Cypovirus. Unofficial name for cYToPLASMIC
POLYHEDROSIS VIRUS GROUP.

Cystoviridae. (‘cysto’, Greek ‘kystis’ = bladder,
sack). A family of phages in which virions are
enveloped and contain a segmented dsRNA.
genome. @6 PHAGE is the only member.

O

Cystovirus. See 36 PHAGE.
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cytidine. The nucleoside of cytosine and ribose.
See NUCLEIC ACID.

cytidine 5’-triphosphate. The triphosphate of
the nucleoside cytidine. See NUCLEIC ACID.

cytochrome c. A basic protein with mw. ranging
from 12.1-12.6 x 10° depending upon source.
Used in the electron microscopy of nucleic acids
as it binds to them and renders them detectable in
the electron microscope. See KLEINSCHMIDT PRO-
CEDURE.

cytocidal. Causes cell death.

cytomegalovirus. See BETAHERPESVIRINAE. A
subfamily in the Herpesviridae. Isolated princi-
pally from the salivary glands and kidneys of
many species, including man, mouse and guinea
pig.

cytopathic effect (cpe). Changes in the micro-
scopic appearance of cultured cells often seen
following virus infection. Can consist of changes
in cell morphology, e.g. rounding up, cell fusion
or the production of intracellular structures, e.g.
INCLUSION BODIES.

cytoplasm. The protoplasm of an animal or plant
cell external to the nucleus and other organelles.

cytoplasmic polyhedraosis virus group. Genus
of the REOVIRIDAE containing viruses isolated only
from arthropods. The viruses differ from other
genera within the Reoviridae by having virions
only 50-65 nm. in diameter, with a single shell



which carries twelve spikes (c.20 nm. long) lo-
cated at the icosahedral vertices. During replica-
tion many virions are occluded singly or, more
usually, in large numbers within proteinaceous
occlusion bodies (polyhedra). Unlike most other
reoviruses, the RNA transcriptase and associated
RNA-capping enzymes in the virion do not re-
quire prior treatment with proteolytic enzymes
for their activation. Virions generally contain five
polypeptides (mw. 31-151 x 10°) and the occLu-
SION BODY matrix protein (POLYHEDRIN) varies in
mw. from 25-37 x 10° depending on the virus
isolate. Twelve virus ‘types’ have been defined
(from 68 isolates examined) by their distinctive
ELECTROPHEROTYPE, antigenic properties and
RNA homology studies. The type species is
BOMBYX MORI CYTOPLASMIC POLYHEDROSIS VIRUS
(type 1). Other CPV ‘types’ are: type 2 (from
Inachis io); type 3 (from Spodoptera exempta);
type 4 (from Actias selene); type 5 (from
Trichoplusia ni); type 6 (from Biston betularia);

cytoskeleton 57

type 7 (from Noctua (=Triphaena) pronuba);
type 8 (from Abraxas grossulariata); type 9 (from
Agrotis segetum); type 10 (from Aporophyla
lutulenta); type 11 (from Spodoptera exigua);
type 12 (from Spodoptera exempta). CPV isolates
have been recorded in more than 200 arthropod
species, predominantly from Lepidoptera, but
also Diptera, Hymenoptera and the crustacean Si-
mocephalus expinosus. Virus replication is con-
fined to the cytoplasm of cells of the gut epithe-
lium. A list of insect hosts in which CPVs have
been recorded is given in Appendix B.
Payne, C.C. and Mertens, P.P.C. (1983) In The
Reoviridae, p. 425, ed. W.K. Joklik. Plenum
Press: New York.

cytosine. A constituent pyrimidine base of DNA
and RNA. See NUCLEIC ACID.

cytoskeleton. The protein fibres which make up
the structural framework of a cell.
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D’Aguilar virus. Family Reoviridae, genus
Orbivirus.Isolated from Culicoides brevitarsis in
Australia. Antibodies are present in cattle and
sheep.

D-loop. Abbreviation for displacement or dis-
placedloop. Itis a structure formed in supercoiled
DNA which has been incubated, under the appro-
priate conditions, with a short ssDNA fragment
which is homologous for part of the supercoiled
molecule. The displaced strand of the supercoiled
molecule, the D-loop, is then available for ma-
nipulation e.g. site-specific mutagenesis. D-loop
formation is an initial step in the replication of
many circular dSDNA molecules. See R-LOOP.

D-type virus particles. A morphologically de-
fined group of enveloped RNA virus particles
found both intra- and extra-cellularly. The intra-
cellular form is ring-shaped, 60-90 nm. diameter
and generally more abundant near the plasma
membrane. The extracellular form is 100-120
nm. diameter, has an electron-dense nucleoid
eccentrically located and has shorter surface
spikes than those of the B-TYPE PARTICLES. See
A-, B-, C-TYPE VIRUS PARTICLES.

Dacus oleae viruses. See OLIVE FRUIT FLY
VIRUSES.

daffodil mosaic virus. A possible Potyvirus.
Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

dahlia mosaic virus. A Caulimovirus.

Brunt, A.A. (1971) CMI/AAB Descriptions of
Plant Viruses No. 51.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 17. CRC Press: Boca Raton,
Florida.

Dakar bat virus. Family Flaviviridae, genus
Flavivirus. Isolated from insectivorous bats in
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many parts of Africa.

dalton. A term which is incorrectly used as a unit
for the molecular weight of acompound. Molecu-
lar weight is the ratio of the weight of a molecule
of the compound compared with an atom of
hydrogen. Named after Joseph Dalton, a nine-
teenth century chemist. See MOLECULAR WEIGHT.

dandelion carlavirus. A Carlavirus.
Dijkstra, J. et al. (1985) Neth. J. Plant Path. 91, 77.

dandelion latent virus. A Carlavirus.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 173. CRC Press: Boca Raton,
Florida.

dandelion yellow mosaic virus. A possible
member of the Parsnip Yellow Fleck Virus group.
Bos, L. er al. (1983) Neth. J. Plant Path. 89, 207.
Murant, A.F. (1988) In The Plant Viruses. Vol. 3.
p. 273. ed. R. Koenig. Plenum Press: New York.

Dane particle. The original name for the com-
plete infectious human HEPATITIS B VIRUS particle.
Dane, D. et al. (1970) Lancet i, 695.

Danish plum line pattern virus. An llarvirus.
Francki, R.L.B. (1985) In The Plant Viruses. Vol.
1. p. 1. ed. R.1.B. Francki. Plenum Press: New
York.

Daphne virus S. A Carlavirus; occurs in Japan.
Doi, Y. Personal communication.

Daphne virus X. A possible Potexvirus.
Forster, R.L. and Milne, K.S. (1978) CMI/AAB
Descriptions of Plant Viruses No. 195.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 159. CRC Press: Boca Raton,
Florida.

Daphne virus Y. A possible Poryvirus.
Francki, R.I.B. et al. (1985) In Atlas of Plant
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Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

‘Dark Cheeks’. Lethal disease of the locusts
Locusta migratoria and Schistocerca gregaria
induced following their exposure to the nuclear
polyhedrosis virus (NPV) of Spodoptera littor-
alis. This surprising result provides the first evi-
dence for the transmission of a baculovirus
(NPV) from one insect order to another (from
Lepidoptera to Orthoptera).

Bensimen. A. et al. (1987) J. Invertebr. Pathol.
50, 254.

dark field microscopy. A method of microscope
illumination in which the illuminating beam is a
hollow cone of light formed by an opaque stop at
the centre of the condenser large enough to pre-
vent direct light from entering the objective. The
specimen is seen with light scattered or diffracted
by it.

Darna trima virus. Member of TETRAVIRIDAE.

dasheen mosaic virus. A Potyvirus.

Zettler, F.W. et al. (1978) CMI/AAB Descrip-
tions of Plant Viruses No. 191.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

Dasychira pudibunda virus. Possible member
of TETRAVIRIDAE.

Datura 437 virus. A possible Potyvirus.
Francki, R.LB. et al. (1985) In Atas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

Datura mosaic virus. A possible Potyvirus.
Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

Datura shoestring virus. A Potyvirus.
Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

DBM paper. Abbreviation for DIAZOBENZYL-
OXYMETHYL PAPER.

Decyde. Trials product of the Granulosis Virus of
the codling moth, Cydia pomonella, produced in
1986 by MicroGeneSys, West Haven, Connecti-

cut, USA.

defective interfering (DI) particles. Virus par-
ticles which lack part of the genome nucleic acid
of the standard virus and which interfere with the
replication of the standard virus. The nucleic
acids in DI particles depend upon the standard
virus genome for their replication. DI particles are
produced by growing virus at high multiplicity of
infection. See VON MAGNUS PHENOMENON.

defective phages. Phage virus particles or sub-
viral particles which are unable to multiply in host
cells. Certain types of particulate BACTERIOCINS
have been named ‘killer particles’.

defective virus. Virus which lacks part of its
genome or some function and thus is unable to
replicate fully. See DEFECTIVE INTERFERING PAR-
TICLES, VON MAGNUS PHENOMENON.

degeneracy of the code. Most amino acids are
coded for by several codons which differ in the
identity of the third base. Thus changes in nucleic
acid sequence do not necessarily result in changes
in amino acid sequence. See GENETIC CODE,
WOBBLE HYPOTHESIS.

deletion mutant. A mutant generated by the loss
of one or more nucleotides from a coding se-
quence.

denaturation. The destruction of secondary and
tertiary structure of a protein, nucleic acid or virus
by physical or chemical means. For nucleic acids
the hydrogen bonds maintaining the double-
stranded nature can be denatured by, e.g. heat,
formamide, low ionic strength (see MELTING TEM-
PERATURE). For proteins the structure can be dena-
tured by a detergent, e.g. SODIUM DODECYL SUL-
PHATE.

Dendrobium leaf streak virus. A possible plant
Rhabdovirus; unenveloped particles.

Francki, R.L.B. er al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 73. CRC Press: Boca Raton,
Florida.

Dendrobium mosaic virus.
Potyvirus.

Francki, R.L.B. er al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

A possible

Dendrolimus spectabilis cytoplasmic poly-



hedrosis virus. The only cytoplasmic polyhe-
drosis virus to have been produced on a commer-
cial scale for biological pest control. The virus
was registered in 1974 in Japan as a microbial in-
secticide for the control of pine caterpillar.
Katagiri, K. (1981) In Microbial Control of Pests
and Plant Diseases 1970-1980. p. 433. ed. H.D.
Burges. Academic Press: New York.

Dengue virus. Synonym: BREAKBONE FEVER
virus. Family Flaviviridae, genus Flavivirus.
Causes an acute febrile illness with severe head-
ache, back and limb pains and rash. Infection of a
person immune to one serotype with virus from a
second of the four serotypes often causes haemor-
rhagic fever. Occurs in Australia and many Pa-
cific areas and in Caribbean. Transmitted by
Aedes aegyptii. Virus grows in suckling mouse
brain and in several cell types. No good experi-
mental model to study efficacy of vaccines. Cur-
rently under intensive study, sponsored mainly by
World Health Organisation.

Denhardt’s solution. A solution comprising
0.02% Ficoll, 0.02% polyvinyl pyrrolidone and
0.02% bovine serum albumin used in the preincu-
bation of nitrocellulose and nylon filters. This
treatment prevents non-specific binding of a
probe thus reducing the background in NORTHERN
and SOUTHERN BLOTS.

Denhardt, D.T. (1966) Biochem. Biophys. Res.
Comm. 23, 641.

density (buoyant density). The density at which
macromolecules will band in an ISOPYCNIC GRADI-
ENT. As well as being related to the PARTIAL
SPECIFIC VOLUME of the macromolecule, the value
is affected by factors such as hydration of the
macromolecule, the effect of the material making
the gradient on the hydration and binding of that
material to the macromolecule. Viruses with lipid
coats have lower buoyant density than those with-
out. The buoyant density of DNA is dependent
upon the G + C content according to the formula:
p =0.0988(G + C) + 1.6541
Where p is the density in g/cc
(G + C) is the fraction of the nucleotides which
are guanine and cytidine

Typical banding densities (g/cc) of viruses, pro-
teins and nucleic acids are:

CsCl Cs,SO,
Protein 1.28 1.24
Virus (5% RNA) 1.32 1.27
Virus (20% DNA) 1.35 -
Virus (20% RNA) 1.36 1.30

deoxyribonuclease (DNase) 61

Virus (40% RNA) 1.50 1.38
DNA (50% G + C) 1.70 1.42
RNA 1.90 1.63

n.b. Banding density of some viruses (e.g. foot-
and-mouth disease virus) may be higher than
expected due to particle porosity.

density gradient. A gradient of a solute in a
solvent used to support macromolecules during
their fractionation. Usually applied to the separa-
tion of macromolecular species by centrifugation
or electrophoresis. See RATE ZONAL CENTRIFUGA-
TION, ISOPYCNIC CENTRIFUGATION.

densonucleosis virus. See DENSOVIRUS.

Densovirus. (Latin ‘densus’ = thick, compact).
Genus of the ParvovirIDAE which includes some
of the smallest known insect-pathogenic viruses.
Virions are isometric, about 20 nm. in diameter,
and sediment at about 120S. The particles contain
four polypeptides (mw. 92 x 10°,67 x 10°,58 x 10*
and 49 x 10%) and a linear ssDNA genome, mw.
1.7-2.0 x 10° with inverted terminal repetitions,
resembling the genome organisation of the De-
PENDOVIRUS genus. Complementary (+ and -)
strands are packaged in separate virions in about
equal frequency. The viruses replicate without a
HELPER VIRUS in the nuclei of midgut cells (some
Densovirus isolates) or most tissues of larvae,
nymphs and adults where they produce nuclear
hypertrophy and characteristic dense, Feulgen-
positive nuclear inclusions. The type species is
GALLERIA MELLONELLA DENSOVIRUS. Other isolates
include densoviruses from Lepidoptera, Diptera
and Orthoptera. Some common antigens have
been detected as well as genetic homology
between Galleria and Junonia densoviruses. A
densovirus from Bombyx mori shares a region of
homology (300 nucleotides) with other parvo-
viruses. A list of insect hosts in which denso-
viruses have been recorded is given in Appendix
C.

Berns, K.I. (1984) The Parvoviruses. Plenum
Press: New York.

Bando, H. et al. (1987) J. Virol. 61, 553.

deoxycholate. Abbreviation for sodium de-
oxycholate (C,,H,,O,Na) (mw. 414.6) an anionic
detergent.

deoxyribonuclease (DNase). An enzyme which
degrades DNA. Often refers to DNasel, an en-
donuclease which digests ss and dsDNA to give
oligonucleotides containing a 5’-phosphate.
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Dependent upon the divalent cation, Mg, for ac-
tivity. It is usually prepared from bovine pan-
creas.

deoxyribonucleic acid (DNA). A linear chain of
deoxyribonucleotides. It is ds in some DNA
viruses and ss in others. In dsDNA the two strands
are anti-parallel and arranged in a double helix.
Purine bases of one strand form HYDROGEN BONDS
with pyrimidine bases of the other. This maintains
aconstant width to the helix of 2.0 nm. In A-DNA
the base pairs are slanted with respect to the helix
axis and are pulled away from the centre. Thus A-
DNA is like a ribbon wrapped around a central
cylinder. In the B-form the dsDNA adopts aright-
handed helical conformation with each chain
making a complete turn every 10 bases (3.4 nm.).
In Z-DNA the double helix winds in a left-hand
manner. When purines and pyrimidines alternate
the bases give a zig-zag formation, hence the
name Z-DNA. It is ds in some viruses and ss in
others. See NUCLEIC ACID.

Dependovirus. See ADENO-ASSOCIATED VIRUS.

Dera Ghazi Khan virus. Family Bunyaviridae,
genus Nairovirus. Isolated from a tick in Paki-
stan.

Desmodium mosaic virus.
Potyvirus.

Francki, R.LB. e al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

A possible

Desmodium yellow mottle virus. A Tymovirus.
Scott, H.A. (1976) CMI/AAB Descriptions of
Plant Viruses No. 168.

Francki, R.IB. et al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 117. CRC Press: Boca Raton,
Florida.

Hirth, L. and Girard, L. (1988) In The Plant
Viruses. Vol. 3. p. 163. ed. R. Koenig. Plenum
Press: New York.

determinant.
EPITOPE.

Synonym: ANTIGENIC SITE oOr

Dhori virus. Family Bunyaviridae, genus
Bunyavirus. Isolated from ticks in Egypt, India
and USSR. Antibodies have been found in cam-
els.

DI particle. Abbreviation for DEFECTIVE INTER-
FERING PARTICLE.

Diabrotica ‘baculovirus’. Unclassified virus,
morphologically similar to a NON-OCCLUDED
BACULOVIRUS observed in haemocytes of the cu-
cumber beetle, Diabrotica undecimpunctata.
Rod-shaped nucleocapsids (230 x 52 nm.) are
enveloped singly by a trilaminar unit membrane.
A distinct filamentous virus-like particle (up to
2000 nm. x 25 nm.) is also observed in mid gut
cells of the same insect species.

Kim, K.S. and Kitajima, E.W. (1984) J. Invertebr.
Pathol. 43, 234.

dialysis. A process of selective diffusion through
a membrane. It is usually used to separate low
molecular weight solutes which diffuse through
the membrane from the colloidal and high mo-
lecular weight solutes which do not.

Dianthovirus group. (pbiantHUS, the generic
name of carnation). (Type member CARNATION
RINGSPOT VIRUS). Genus of MULTICOMPONENT plant
viruses with isometric particles, 31-34 nm. in
diameter, which sediment at 135S and band in
CsClat 1.37 g/cc. The capsids are made of a single

&

protein species (mw. 40 x 10°) and contain two
(+)-sense ssRNA species (mw. 1.5 and 0.5 x 10°).
The larger RNA codes for the coat protein. Dian-
thoviruses have wide host ranges. Virus particles
are found in most cell types. They are easily
transmitted mechanically. They are naturally
transmitted through soil.

Matthews, R.E.F. (1982) Intervirology 17, 160.
Francki, R.I.B. ez al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 47. CRC Press.: Boca Raton,
Florida.

100nm

diazobenzyloxymethyl (DBM) paper. An
activated paper used to bind nucleic acid co-
valently for hybridisation procedures. It is par-
ticularly useful for binding RNA in NORTHERN
BLOTTING experiments.

Alwine, J.C. et al. (1979) Meths. Enzymol. 68,
220.

dideoxy method. See SANGER METHOD.

dideoxyribose. A sugar constituent of nucleo-
tides which resembles deoxyribose except that it
lacks a hydroxyl group at position 3 (for structure
see NUCLEIC ACID). Thus nucleotides based on it
can be incorporated into a polynucleotide chain



but the lack of the hydroxyl group prevents addi-
tion of further nucleotides. See SANGER
METHOD.

diethylaminoethylcellulose (DEAE-cellulose).
An ion exchange medium used in chromato-
graphy. It has a pK of about 9.5. It is used in the
chromatography of proteins and nucleic acids.

differential host. A host for separating one virus
from a mixture of viruses; it is susceptible to one
virus but not to the other(s).

diffusion coefficient. A measure of the rate at
which a solute moves along a gradient from a
higher concentration to a lower one. The rate is
proportional to the concentration gradient and the
constant of proportionality is the diffusion coeffi-
cient, designated D and given in cm?sec'. It can
be measured in an analytical ultracentrifuge and
the observed value is usually corrected to water at
20°C. The coefficient is used in the SVEDBERG
EQUATION and, since it is related directly to the
STOKES RADIUS of the macromolecule, it can be
used for calculating the hydrated radius (r,):

kT

where k = Boltzmann’s constant (1.38 x 10°

ergK™!

T =293%
M = viscosity (0.01 poise)

Digitaria streak virus. A Geminivirus, sub-
group A; related to maize streak virus.
Donson, J. et al. (1987) Virology 161, 160.

Digitaria striate virus. A probable plant
Rhabdovirus, subgroup 1; leafhopper transmit-
ted. Francki, R.I.B. er al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 73. CRC Press: Boca Raton,
Florida.

dilution end point. 1. A property of a virus in
which a series of dilutions is made of material
from an infected plant or animal, usually with
phosphate buffer, and the infectivity of each dilu-
tion measured. The DEP is the greatest dilution
which retains infectivity. DEPs are usually in the
range of 10-'to 107", 2. The greatest dilution of an
antibody which gives a measurable reaction with
an antigen in a serological test.

dithiothreitol (DTT) 63

dimethyl POPOP. 1,4-di-2-(4-methyl-5-
phenyloxazolyl)benzene. A secondary solute
used in SCINTILLATION FLUIDS to shift wavelength.

dimethyl sulphoxide (DMSO). A solvent with
several uses. It is used for dissolving both organic
and inorganic chemicals, as a solvent for sub-
stances being applied to cells in tissue culture and
in the preparation of cells for storage in liquid
nitrogen. It can also be used to strand-separate ds
nucleic acids.

Dioscorea green banding virus. A possible
Potyvirus.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

Dioscorea latent virus. A possible Potexvirus.
Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 159. CRC Press: Boca Raton,
Florida.

Dioscorea trifida virus. A possible Potyvirus.
Francki, R.LB. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

diphenylamine. A chemical used for the colori-
metric determination of DNA; RNA does not give
a colour reaction. See ORCINOL.

Burton, K. (1956) Biochem. J. 62, 315.

Diplocarpon rosae virus (DrV). A probable
member of the Partitivirus group.

disintegrations per minute (dpm). A direct
measurement of radioactivity. It is the actual
number of radioactive disintegrations in the
sample and is estimated from the COUNTS PER
MINUTE measured in a radioactivity counter and
the quenching of counts in the sample. 1uCi gives
2.2 x 10°dpm,; 1 Becquerel is one disintegration
per second.

distemper virus. See CANINE DISTEMPER VIRUS.

disulphide bond. A bond which forms spontane-
ously when two sulphydryl (-SH) groups of cys-
teine side chains of a protein are close together
and are oxidised by some reagent. They give
additional stability to the structure of
proteins.

dithiothreitol (DTT). (CHOHCH,SH),. Also
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known as Cleland’s reagent; a reducing reagent.
Used for maintaining sulphydryl groups in a
reduced state and, hence, for disrupting DISUL-
PHIDE BONDS. As it has little tendency to be
oxidised by air it is a particularly useful reducing
agent.

Cleland, W.W. (1964) Biochemistry 3, 480.

DMSO. Abbreviation for DIMETHYL SULPHOXIDE.
DNA. Abbreviation for DEOXYRIBONUCLEIC ACID.

DNA-binding protein. A protein which binds
specifically to DNA. This property is often deter-
mined by specific amino acid sequences. DNA-
binding proteins have many functions, e.g. main-
taining DNA in an ss form for transcription or
replication. Several viruses, €.g. ADENOVIRUS
encode DNA binding proteins.

DNA-dependent DNA polymerases (I, IT and
II1, alpha, beta, gamma). Enzymes which syn-
thesise DNA from a DNA template. In eukaryo-
tes there are three major groups of DNA poly-
merases. DNA polymerase o is the enzyme
mainly involved in the replication of chromoso-
mal DNA, DNA polymerase [ is mainly involved
in DNA repair, and DNA polymerase 7y is consid-
ered to be the enzyme involved in the replication
of mitochondrial DNA. In prokaryotes there are
also three groups of DNA polymerases: DNA
polymerase I which is involved in chromosomal
replication and has both 3°-5" (proof reading) and
57-3” (excision repair in nick translation) exonu-
clease activities: DNA polymerase II which is
involved in repair of UV damage to DNA: DNA
polymerase III which is also involved in chromo-
somal replication. See KLENOW FRAGMENT.

DNA-dependent RNA polymerases. An en-
zyme which transcribes RNA from a DNA tem-
plate. The enzyme initiates and terminates at
specific sites (promoter region and termination
site). In eukaryotes there are three forms of DNA-
dependent RNA polymerase, I mediating the
synthesis of ribosomal RNA, II mRNA and III
tRNA.

DNA endonuclease. See ENDONUCLEASE, RE-
STRICTION ENDONUCLEASE.

DNA exonuclease. See EXONUCLEASE, DNA-
DEPENDENT DNA POLYMERASE.

DNA gyrase. An enzyme which introduces

negative superhelical twists into relaxed closed
circular DNA; also known as topoisomerase 2.
Several DNA phages (e.g. T4) require the use of
this enzyme during replication.

DNA ligase. An enzyme which catalyses
phosphodiester bond formation between the 5°-
phosphate of one oligonucleotide and the 3°-
hydroxy! of another. It is involved in DNA syn-
thesis by the SEMICONSERVATIVE method and in
linking DNA in genetic manipulation. The ligase
produced by phage T4 is widely used in genetic
manipulation.

DNA primase. See PRIMASE.

DNA sequencing. See MAXAM AND GILBERT
METHOD, SANGER METHOD.

DNase. Abbreviation for DEOXYRIBONUCLEASE.

DNYV. Abbreviation sometimes used for DENSO-
VIRUS.

dock mottling mosaic virus.
Potyvirus.

Francki, R.I.B. er al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

A possible

dolichos enation mosaic virus. A serotype of
TOBACCO MOSAIC VIRUS.

double-stranded (ds) nucleic acid. Nucleic acid
with two antiparallel strands hydrogen-bonded
together. Usually both strands are either DNA or
RNA but RNA:DNA duplexes can occur. The
genome of viruses of several groups are either
dsDNA or dsRNA.

Douglas fir tussock moth nuclear polyhedrosis
virus. See ORGYIA PSEUDOTSUGATA NUCLEAR POLY-
HEDROSIS VIRUS.

Douglas virus.
Bunyavirus.

Family Bunyaviridae, genus

Drosophila A virus. An unclassified small iso-
metric virus (possible INSECT PICORNAVIRUS) iso-
lated from Drosophila melanogaster (Diptera,
Insecta). Virions are isometric, 30 nm. in diame-
ter, with a buoyant density in CsCl of 1.37 g/cc.
Nucleic acid type is probably RNA. Particles
contain three structural proteins (mw. 72.4 x 10°,
41.2 x 10%, 31.6 x 10% and are serologically



distinct from DROSOPHILA C VIRUS and DROSOPHILA
P VIRUS.
Plus, N. et al. (1976). Intervirology 7, 346.

Drosophila C virus (DCV). A member of the
PICORNAVIRIDAE not yet assigned to a specific
genus; firstisolated from the fruit-fly, D. melano-
gaster (Diptera; Insecta). Virions resemble
vertebrate PICORNAVIRUSES in many properties,
being isometric, 27 nm. in diameter, sedimenting
at 153S with a buoyant density in CsCl of
1.34 g/cc. and containing four major structural
proteins (mw. 31 x 10%,30 x 103,28 x 10* and 8 x
10°). The virus contains a (+)-sense RNA genome
of one piece of ssSRNA (mw. 2.8 x 109, poly-
adenylated at the 3" end with a VPg at the 5” end.
Several geographical isolates have been obtained
which are distinct in their pathogenicity in D.
melanogaster and by cDNA-hybridisation. The
virus has similar physicochemical properties to
CRICKET PARALYSIS VIRUS. The virus will infect
honey bees (Hymenoptera) and Mediterranean
fruit fly (Ceratitis capitata; Diptera) when
experimentally injected.

Moore, N.F. et al. (1985) J. gen. Virol.
66, 647.

Drosophila F virus. Unclassified RNA virus
(possible member of REOVIRIDAE most closely
resembling members of the rREOVIRUS genus) iso-
lated from the fruit fly, D. melanogaster. Virions
are non-enveloped, 60-69 nm. in diameter with a
double protein shell, buoyant density in CsCl of
1.38 g/cc. and about eight structural proteins. The
dsRNA. genome consists of ten segments. Mor-
phologically similar viruses isolated from estab-
lished lines of D. melanogaster cells appear simi-
lar if not identical to Drosophila F virus. CERATITIS
REOVIRUS 1 has some similarities but is serologi-
cally distinct.

Plus, N. er al. (1981) Annls. Virol. 132, 261.

Drosophila line 1 cells. Insect cell line derived
from Drosophila melanogaster, susceptible to in-
fection by certain nodaviruses.

Drosophila P virus. An unclassified small RNA
virus (possible INSECT PICORNAVIRUS) isolated
from D. melanogaster. Virions are isometric, 25-
30 nm. in diameter and a buoyant density in CsCl
of 1.36 g/cc.; they contain three structural pro-
teins (mw. 48 x 10°, 29.4 x 10? and 26 x 10%) and
an RNA genome. It is serologically distinct from
DROSOPHILA A VIRUS and DROSOPHILA C VIRUS.
Plus, N. ez al. (1976) Intervirology 7, 346.

dulcamara mottle virus 65

Drosophila retrovirus. Possible retrovirus-like
particles observed in association with Drosophila
melanogaster cell cultures.

Drosophila RS virus. Unclassified small RNA
virus isolated from D. melanogaster. Virions
have unusual ellipsoidal morphology, similar to
that of BEE CHRONIC PARALYSIS VIRUS although the
particles are regular in size, have a buoyant den-
sity of only 1.26 g/cc. in CsCl and contain two
structural polypeptides (mw. 19.5 x 10% and 45 x
10%).

Longworth, J.F. (1978) Adv. Virus Res. 23, 103.

Drosophila S virus. An unclassified virus (pos-
sibly a REoVIRUS) isolated from D. simulans popu-
lations with abnormal bristles. At least nine
dsRNA segments have been observed in infected
flies, distinct from the patterns of Drosophila F
virus and Ceratitis reovirus 1.

Lopez-Ferber, M. et al. (1987) Abstr. VII Inter-
nat. Congr. Virol., 206.

Drosophila X virus. Member of Birnavirus
genus, isolated from D. melanogaster.

ds. Abbreviation for double-stranded.

DSIR-HA-1179 cells. Insect cell line derived
from the black beetle, Heteronychus arator,
which supports replication of the non-occluded
baculovirus from Oryctes rhinoceros.

duck enteritis virus. See ANSERID HERPESVIRUS 1.

duck hepatitis virus. Family Picornaviridae,
genus Enterovirus. Causes economically impor-
tant disease of ducklings with haemorrhagic
necrosis of the liver and high mortality. Virus
grows in hens’ eggs, killing the embryo, and in
duck cell cultures without causing cpe.

duck plague virus. See ANSERID HERPESVIRUS 1.

Dugbe virus. Family Bunyaviridae, genus
Nairovirus. Isolated from cattle and ticks in sev-
eral parts of Africa and from humans with fever.

dulcamara mottle virus. A Tymovirus.
Francki, R.L.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 117. CRC Press: Boca Raton,
Florida.

Hirth, L. and Girard, L. (1988) In The Plant
Viruses. Vol. 3. p. 163. ed. R. Koenig. Plenum
Press: New York.
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duplex. Synonym for double-stranded.

Dutch plum line pattern virus. See APPLE MO-
SAIC VIRUS.

Duvenhage virus. Family Rhabdoviridae, genus
Lyssavirus. First isolated from the brain of a man

dying from a rabies-like illness following a bite
from abat. Resembles but is not identical to rabies
virus. Mice can be infected experimentally.
Grows in BHK cells.

Meredith, C.D. et al. (1971) S. Afr. med. J. 45,
767.



Eagle’s medium (basal medium). Simple de-
fined medium; used in growing many animal cell
lines, e.g. HELA CELLS.

Eagle, H. (1955) J. exp. Med. 102, 595.

early genes. Viral genes which are expressed
early in the replication cycle, e.g. the T ANTIGEN
genes of SV40. Early gene products are usually
involved in the replication of the viral nucleic
acid. See LATE GENES.

Eastern equine encephalomyelitis virus.
Family Togaviridae, genus Alphavirus. Infects
man and horses, causing fever and involvement
of the CNS. Mortality is high. Transmission is by
mosquito. Maintained in the wild in birds, small
rodents, reptiles and amphibia, without showing
any signs of disease but outbreaks in pheasants
have caused high mortality. Found in many parts
of the USA and in the Caribbean. Many species,
including mice, guinea pigs, goats, chickens and
snakes can be infected experimentally. Can be
grown in eggs and a variety of cell
cultures.

Ebola virus. Family Filoviridae. Causes a se-
vere, often fatal, haemorrhagic fever. In addition,
it causes headache, limb and back pains, diar-
rhoea, vomiting and extensive bleeding from
which recovery is slow. Extensive outbreak oc-
curred, with high mortality in Sudan and Zaire, in
1976. Rodents may be the reservoir of the virus.
Can be isolated by inoculation of guinea pigs or
by infection of Vero cells.

ECBO viruses (Enteric Cytopathic Bovine Or-
phan). Synonym: BOVINE ENTEROVIRUSES. Pico-
rnaviruses isolated in cultures from bovine tis-
sues or excreta. There are many serotypes. None
is associated with disease.

ECHO virus. Family Picornaviridae, genus
Enterovirus. Originally Enteric Cytopathic
Human Orphan because they were regarded as

E
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being viruses in search of a disease. However,
they can cause a variety of symptoms including
aseptic meningitis, encephalitis, exanthema res-
piratory disease, gastro-intestinal disturbance,
pericarditis and myocarditis.

echtes ackerbohnenmosaic virus. See BROAD
BEAN TRUE MOSAIC VIRUS.

eclipse period (phase). The time between the
penetration of a virus into a cell, when it appears
tolose its infectivity, and the appearance of newly
synthesised infectious virus.

Ectromelia virus, Family Poxviridae, subfamily
Chordopoxvirinae, genus Orthopoxvirus. A la-
tent infection of mice, present in many mouse
units. Injection into mice i.p. causes hepatitis.
Injection into the skin of rabbits and guinea pigs
causes skin lesions which can be prevented by
immunisation with vaccinia virus. Can be grown
in the chorioallantoic membrane of eggs, produc-
ing pocks and in many cell cultures.

ED,,. Abbreviation for MEDIAN EFFECTIVE DOSE.

Edgehill virus.
Flavivirus.

Family Flaviviridae, genus

Edman degradation. A method for sequencing
peptides. The N-terminal amino acid is removed
by cleavage of the peptide bond with
trifluoroacetic acid. If the N-terminal residue has
been labelled (e.g. with dansyl chloride) it can be
identified by its chromatographic properties.
Otherwise the amino acid composition of the
remaining peptide is compared with that of the
original peptide and the terminal amino acid de-
termined by deduction.

Edman, P. (1956) Acta Chem. Scand. 10, 761.
Gray, W.R. (1972) Meth. Enzymol. 25, 121.

EDTA. Abbreviation for ETHYLENEDIAMINE-
TETRA-ACETIC ACID.
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efficiency of plating (eop). The relative effi-
ciency of infection in susceptible cells. It is deter-
mined by dividing the plaque count by the total
number of virus particles in the inoculum.

Ellis, E.L. and Delbruck, M. (1939) J. gen.
Physiol. 22, 365.

Eg An 1825-61. Family Bunyaviridae, genus
Uukuvirus.

eggplant mild mottle virus. A possible Carla-
virus.

Francki, R.I.B. ef al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 173. CRC Press: Boca Raton,
Florida.

eggplant mosaic virus. A Tymovirus.

Gibbs, A.J. and Harrison, B.D. (1973) CMI/AAB
Descriptions of Plant Viruses No. 124.

Francki, R.L.B. e al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 117. CRC Press: Boca Raton,
Florida.

Hirth, L. and Girard, L. (1988) In The Plant
Viruses. Vol. 3. p. 163. ed. R. Koenig. Plenum
Press: New York.

eggplant mottled crinkle virus. A Tombusvirus.
Francki, R.LB. et al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 181. CRC Press: Boca Raton,
Florida.

Martelli, G.P. et al. (1988) In The Plant Viruses.
Vol. 3. p. 13. ed. R. Koenig. Plenum Press: New
York.

eggplant mottled dwarf virus. A plant Rhabdo-
virus, subgroup 2.

Martelli, G.P. and Russo, M. (1973) CMI/AAB
Descriptions of Plant Viruses No. 115.

Francki, R.L.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 73. CRC Press: Boca Raton,
Florida.

EGTA. Abbreviation for ETHYLENEGLYCOLBIS-
(AMINOETHYLETHER )TETRA-ACETIC ACID.

Egtved virus. Synonym: VIRAL HAEMORRHAGIC
SEPTICAEMIA VIRUS. Family Rhabdoviridae, not
assigned to genus. Causes a severe and often fatal
haemorrhagic septicaemia in European salmo-
nids. Named after Danish village where virus was
first isolated. Rainbow trout are the main natural
host but other trout can be infected experimen-
tally. The fish lose appetite and swim abnormally,
with swollen abdomen and haemorrhages. The
virus can be grown in cultures of fish cells.

Egypt bee virus. Unclassified small RNA virus
(possible INSECT PICORNAVIRUS) isolated from
adult honey bees in Egypt. Virions are isometric,
30 nm. in diameter, sediment at 165S and have a
buoyant density in CsCl of 1.37 g/cc. The par-
ticles contain RNA and three structural proteins
(mw. 41, 30 and 25 x 10%).

Bailey, L. et al. (1979) J. gen. Virol. 43, 641.

EHD virus. Acronym for EPIZOOTIC HAEMOR-
RHAGIC DISEASE OF DEER VIRUS.

EID,/HA ratio. A means for measuring the
proportion of defective particles presentin a virus
preparation, e.g. influenza virus. It is the ratio
between the infective titre measured in eggs
(ID,,) and the haemagglutinating (HA) titre of the
virus preparation.

Elcar. Commercial product of Heliothis spp.
nuclear polyhedrosis virus used for the control of
the lepidopteran pests H. virescens and H. zea.
The virus was produced by Sandoz Inc., but
production was discontinued in 1982.

elderberry carlavirus. A Carlavirus.

Dijkstra, J. and van Lent, J.W.M. (1983) CMVI/
AAB Descriptions of Plant Viruses No. 263.
Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 173. CRC Press: Boca Raton,
Florida.

elderberry latent virus. A possible member of
the CARMOVIRUS group.

Jones, A.T. (1974) CMI/AAB Descriptions of
Plant Viruses No. 127.

Francki, R.I.B. er al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 235. CRC Press: Boca Raton,
Florida.

Morris, T.J. and Carrington, J.C. (1988) In The
Plant Viruses. Vol. 3. p. 73. ed. R. Koenig.
Plenum Press: New York.

elderberry ring mosaic virus. A Carlavirus,
occurring in Japan.
Doi, Y. Personal communication.

elderberry vein clearing virus. A plant Rhabdo-
virus, occurs in Japan.
Doi, Y. Personal communication.

electroendosmosis. The movement of fluids
through a gel or other solid matrix during electro-
phoresis. Under certain conditions it will signifi-
cantly affect the migration of macromolecules,



electrofocusing. A method for separating pro-
tein molecules by gel or density gradient electro-
phoresis in which a pH gradient has been estab-
lished. Each protein species moves to a pH ap-
proximating to its ISOELECTRIC POINT.

electron microscope. An instrument for provid-
ing magnified images of substances. It uses an
electron beam which is focused by electromag-
nets and provides a resolving power more than
1000 times that of a light microscope. See sCaN-
NING ELECTRON MICROSCOPE, TRANSMISSION ELEC-
TRON MICROSCOPE.

electron spin resonance. Magnetic resonance
arising from the magnetic moment of unpaired
electrons in a paramagnetic substance. Used in
determining the structure of organic compounds.

electropherogram. A picture (photograph or
autoradiograph) which shows the distribution of
proteins or nucleic acids which have been sepa-
rated by gel electrophoresis.

electropherotype. A characteristic profile of
proteins or nucleic acids separated by electro-
phoresis and often used to distinguish different
virus strains. For example, members of the REO-
VIRIDAE can readily be distinguished from one
another by electrophoretic separation on agarose
or polyacrylamide gels of their dSRNA genome
segments.

electrophoresis. The separation of charged
macromolecules, either in free solution or in a
liquid in the pores of a matrix, by the application
of an electrical potential difference. The move-
ment of the macromolecules is due to their charge
but the separation may also be due to their
STOKES’ RADIUS. See GEL ELECTROPHORESES.

electrophoretic mobility. The relative rate of
movement of a macromolecule upon electro-
phoresis. Usually applied to gel or paper electro-
phoresis where the mobility is inversely related to
the STOKES’ RADIUS of the macromolecule.

electroporation. A method by which nucleic
acids or virus particles can be introduced into
protoplasts or cells by creating transient pores in
the plasma membrane using an electric pulse.
Zimmermann, U. (1982) Biochem. Biophys.
Acta 694, 227.

elementary bodies. Small round extracellular
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virus-associated structures visualised by light
microscopy of stained scrape preparations from
skin lesions of SMALLPOX, VACCINIA OT VARICELLA
ZOSTER.

elephant poxvirus. Family Poxviridae, not as-
signed to genus.

ELISA. A serological method in which the
antigen is immobilised on a solid matrix and is
detected by an antibody to which an enzyme has
been linked; the enzyme is detected by the pro-
duction of colour on reaction with a substrate.
There are many variations of this method. In the
most commonly used version, antibodies fixed to
amicrotitre plate are used to trap the antigen. The
trapped antigen is, in turn, detected by homolo-
gous antibodies which themselves may be de-
tected by an enzyme linked to anti-gamma globu-
lin antibodies raised in a different animal or to
PROTEIN A. The enzymes most commonly used are
horseradish peroxidase which gives a brown col-
our with ortho-dianisidine and alkaline
phosphatase which gives a yellow colour with p-
nitrophenyl phosphate.

Clark, M.F. and Bar-Joseph, M. (1984) In Meth-
ods in Virology, Vol. 7, p.51, ed. K. Maramo-
rosch and H. Koprowski. Academic Press: New
York.

elm mottle virus. An llarvirus.

Jones, A.T. (1974) CMI/AAB Descriptions of
Plant Viruses No. 139.

Francki, R.I.B. (1985) In The Plant Viruses. Vol.
1. p. 1. ed. R.LB. Francki. Plenum Press: New
York.

elongation factor. Protein, forming part of the
ribosomal binding complex, which promotes
elongation of a polypeptide chain.

elution of virus. Release of virus particles either
from the cell surface, e.g. ORTHOMYXOVIRUSES
from erythrocytes by the action of NEURAMINIDASE
or from a solid support such as an ion
exchange column. Used in the purification of
viruses.

EMC virus. See ENCEPHALOMYOCARDITIS VIRUS.

empty particles. Virus particles which do not
contain any nucleic acid, e.g. the top component
of TURNIP YELLOW MOSAIC VIRUS. Can be identified
by negative staining and electron microscopy (the
stain penetrates the particle where the nucleic
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acid is missing) and by having a lower BUOYANT
DENSITY than complete virus particles (i.e. similar
to that of protein).

enation. A symptom caused by certain plant
viruses in which there are small outgrowths on the
plant. In PEA ENATION MOSAIC VIRUS the outgrowths
are on the underside of the veins on
leaves.

encephalomyocarditis virus. Family Picorna-
viridae, genus Cardiovirus. A natural infection of
rodents in which it does not cause disease. The
virus has been isolated from many species, in-
cluding man. Antibodies are found in many spe-
cies. During the last few years, several outbreaks
of fatal disease have occurred in pigs. Several
species can be infected experimentally, including
mice, hamsters and guinea pigs. The virus grows
to high titre in many cell cultures. Unusually for
a picornavirus, it agglutinates RBC at very high
dilution.

endemic. A disease which persists in a given
locality.

endive virus. A probable plant Rhabdovirus.
Matthews, R.E.F. (1982) Intervirology 17, 113.

endocytosis. An active process in which ex-
tracellular materials are introduced into the cyto-
plasm of cells by PINOCYTOSIS.

endogenous Drosophila line virus. A possible
NODAVIRUS (NODAVIRIDAE) detected in a subline of
Drosophila melanogaster line 1 cells, related to
but distinguishable from BLACK BEETLE VIRUS.
Friesen, P. et al. (1980) J. Virol. 35, 741.

endogenous virus. A virus causing a persistent
infection and/or whose genome integrates with
cellular DNA and thus is transmitted vertically
€.8. RETROVIRUSES.

endonuclease. Anenzyme which cleaves a poly-
nucleotide chain internally.

endoplasmic reticulum. A membrane system in
the cytoplasm of cells that functions in synthesis
and intracellular distribution of proteins. See
ROUGH MEMBRANE, SMOOTH MEMBRANE.
engulfment. Synonym: PINOCYTOSIS.

enhancement. An increased yield of one virus in

joint infections with another virus.

Enseada virus.
Bunyavirus.

Family Bunyaviridae, genus

Entebbe bat virus. Family Flaviviridae, genus
Flavivirus. Isolated from salivary glands of bats
in Uganda.

enteritis of mink virus. See FELINE PANLEU-
COPENIA VIRUS.

Enterovirus. (Greek ‘enteron’ = intestine).
Genus of family PICORNAVIRIDAE, type species
human poliovirus 1. Virions are stable at acid pH
and have a buoyant density in CsCl of 1.33-1.34
g/cc. Viruses infect vertebrates including man
(e.g. polioviruses 1-3), Coxsackie A viruses 1-24,
Coxsackie B viruses 1-6, ECHOviruses 1-9, 11-
27, 29-34, enteroviruses 68-72), monkeys (sim-
ian enteroviruses 1-18), pigs, (porcine entero-
viruses 1-8) and cows (bovine enteroviruses 1-7).
Hepatitis A virus is a probable member. Viruses
primarily infect gastro-intestinal tract but also
multiply in nerve, muscle, etc.

entomopathogenic virus. A virus which causes
disease in insects.

Entomopoxvirinae. (Greek ‘entomon’ =insect).
A subfamily in the family Poxviridae, containing
poxviruses which replicate only in insects.There
is a single genus, ENTOMOPOXVIRUS.

Entomopoxvirus. Genus of pox-like viruses
(family PoxvirIDAE) isolated from insects. Virions
are brick-shaped or ovoid (170-250 nm. x 300-
400 nm.) with an external coat containing lipid
and tubular or globular protein subunits, enclos-
ing one or two LATERAL BODIES and a core contain-
ing the genome. Virions are often occluded
within large proteinaceous OCCLUSION BODIES
(SPHEROIDS) up to 24 um in diameter. The protein
lattice of the spheroids (SPHEROIDIN) is composed
of a single polypeptide species (mw. 102-110 x
10%). Virions may contain at least 40 structural
polypeptides (mw. 12-250 x 10%) and at least four
enzyme activities: nucleotide phosphohydrolase,
acidic and neutral deoxyribonucleases and DNA-
dependent RNA polymerase. The genome is a
linear dsDNA (mw. 123-136 x 10%) with a low
G+C content (16-26%). Virus replication occurs
exclusively in the cytoplasm, mainly in fat body
tissue, following ingestion of virus. Three
probable sub-genera have been defined, based on



morphological differences between virions: A:
type species, MELOLONTHA ENTOMOPOXVIRUS; B:
type species: AMSACTA ENTOMOPOXVIRUS; C: type
species: CHIRONOMUS ENTOMOPOXVIRUS.

Viruses in sub-genus A have been isolated
from Coleoptera; B from Lepidoptera and
Orthoptera, C from Diptera. DNAs from mem-
bers of sub-genus B are smaller (123-136 x 10%)
than DNAs from the other sub-genera (c.20 x
10%. No serological relationships nor DNA
homology have been observed between ento-
mopoxviruses and other members of the Poxviri-
dae. A list of insect hosts in which ento-
mopoxviruses have been recorded is given in
Appendix D.

Arif, B.M. (1984) Adv. Virus Res. 29, 195.

envelope. A membrane layer surrounding a virus
particle, €.g. ORTHOMYXO- OR PARAMYXO-VIRUS. It
usually contains virus-coded proteins.

enzootic. A disease persisting within animals in
a defined geographic region.

enzyme conjugate. Usually an antibody prepa-
ration to which an enzyme is linked covalently.
The enzyme is chosen to produce a colour reac-
tion with an appropriate substrate; enzymes
commonly used include alkaline phosphatase and
horseradish peroxidase. Used in ENZYME-LINKED
IMMUNOSORBENT  ASSAY and WESTERN BLOT-
TING.

enzyme elevating virus. See RILEY VIRUS.
See

enzyme-linked immunosorbent assay.
ELISA.

epidemic. A sudden increase in the incidence of
a disease, affecting a large number of animals or
plants and spreading over a large area.

epidemic jaundice virus. See HEPATITIS A VIRUS.

epidemiology. The study of factors involved in
the spread of diseases.

Epilachna varivestis reovirus. Unclassified
reovirus-like agent observed in tissues of the
Mexican bean beetle, Epilachna varivestis (Cole-
optera: Coccinellidae).

Kitajima, E.-W. et al. (1985) J. Invertebr. Pathol.
46, 83.

episome. An extrachromosomal element which
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replicates in a cell independent of the chromo-
some. Thus most viruses are episomal as are
plasmids.

epitope. The structure of an ANTIGEN which elicits
the formation of specific antibodies, e.g. a group-
ing of amino acid sequences on a protein, or
between adjacent protein subunits; also termed
ANTIGENIC SITE. Various types of epitope have
been distinguished: cryptotope which is buried
inside the antigen and becomes reactive only after
denaturation or dissociation of the antigen;
neotope which arises from changes in folding of
the polypeptide chain; metatope which is formed
from adjacent protein molecules during assembly
of structures from subunits.

van Regenmortel, M.H.V. (1966) Adv. Virus
Res. 12, 207.

epizootic. A disease affecting many susceptible
animals in one region simultaneously; widely
diffuse and rapidly spreading.

epizootic haemorrhagic disease of deer virus.
Synonym: EHD VIRUS. (Family Reoviridae, genus
Orbivirus). Causes haemorrhages, coma and
death in Virginian white-tailed deer. Occurs in
USA and Canada. Probably transmitted by Culi-
coides.

Epstein-Barr virus. Synonym: BURKITT’S
LYMPHOMA VIRUS, GLANDULAR FEVER VIRUS.
Family Herpesviridae, subfamily Gam-
maherpesvirinae, not assigned to genus. Isol-
ated from Burkitt’s lymphoma of African
children. A widely occurring human infection,
mainly of children. The disease is a serious
problem in some parts of China. Primary
infection of young adults causes infectious
mononucleosis. The virus can be grown in human
cell cultures.

EPV. Abbreviation for ENTOMOPOXVIRUS.

equid herpesvirus. Synonym: EQUINE RHINO-
PNEUMONITIS VIRUS, EQUINE ABORTION VIRUS.
Family Herpesviridae, subfamily Alphaherpes-
virinae, genus suid alpha herpesvirus. Causes
acute respiratory disease in young horses. Can
cause abortion. Transmitted by aerosol route.
Horses infected experimentally may develop
genital vesicular exanthema. Experimentally in-
fected guinea pigs abort. Can be grown in the
CAM or in the yolk sac and amnion and in several
different cell cultures.
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equid herpesvirus 3. See COITAL EXANTHEMA
VIRUS.

equilibrium density gradient centrifugation.
Synonym: ISOPYCNIC GRADIENT.

equine abortion virus. See EQUID HERPES-
VIRUS.

equine adenovirus. Family Adenoviridae, genus
Mastadenovirus. Isolated from horses with respi-
ratory disease. Often causes death in young ani-
mals from pneumonia.

equine arteritis virus. Synonym: EQUINE INFEC-
TIOUS ARTERITIS VIRUS, PINK EYE VIRUS. Family
Flaviviridae, genus Flavivirus. Causes fever,
conjunctivitis, rhinitis, oedema, enteritis and
colitis. In pregnant mares, the foetus may become
infected and abortion occur. Disease can
be fatal. Virus grows in horse kidney cell
cultures.

equine infectious anaemia virus. Family Retro-
viridae, subfamily Lentivirinae. Causes acute or
chronic infection in horses. Acute infection typi-
fied by fever, anaemia, nasal discharge and oe-
dema. Disease is usually fatal. Grows in cell
cultures of embryonic equine tissue and in
leucocyte cultures.

equine infectious arteritis virus. See EQUINE
ARTERITIS VIRUS.

equine influenza virus. Family Orthomyxo-
viridae, genus Influenza virus A. Causes respira-
tory infection of horses which is important in the
horse-racing industry. A vaccine is available.

equine papilloma virus. Family Papovaviridae,
genus Papillomavirus. Causes papillomas on
nose and lips. Can be transmitted experimentally.
equine rhino-pneumonitis virus. See EQUID
HERPESVIRUS.

equine rhinovirus. Family Picornaviridae,
genus Rhinovirus. Causes thinitis and pharyn-
gitis. Spreads rapidly. Several other species can
be infected.

Erysimum latent virus. A Tymovirus.
Shukla, D.D. and Gough, G.H. (1980) CMI/AAB
Descriptions of Plant Viruses No. 222.
Francki, R.I.B. ef al. (1985) In Atlas of Plant

Viruses. Vol. 1. p. 117. CRC Press: Boca Raton,
Florida.

Hirth, L. and Girard, L. (1988) In The Plant
Viruses. Vol. 3. p. 163. ed. R. Koenig. Plenum
Press: New York.

ET,, Abbreviation for MEDIAN EFFECTIVE TIME.

ethidium bromide. A chemical which interca-
lates between the base pairs of nucleic acid, either
inds nucleic acid or due to the secondary structure
of ss nucleic acid. It has two main uses: a) in the
detection of nucleic acids in gels or gradients as it
fluoresces brightly in UV light; its maximum
excitation is at 300 nm. wavelength, maximum
emission at 450 and 590 nm.; b) in separating
covalently closed circular from linear and open
circular DNA in CsCl 1SOPYCNIC GRADIENTS. The
covalently closed DNA binds less ethidium bro-
mide than does the relaxed DNA and, as its
density in the gradient is reduced less, it bands
below the open-circular and linear DNA.

QA

—N Br-

O CH,CH,

ethylenediaminetetra-acetic acid (EDTA).
Mw. of disodium salt = 372.2. A chelating agent
with high affinity for Mg?* ions. Used in solutions
to remove divalent cations, inhibit DNase and to
act as a bacteriostat.

ethyleneglycolbis(aminoethylether)tetra-ace-
tic acid (EGTA). Mw. 380.4. A chelating agent
with, at its optimum pH of 6.5-7.0, high affinity
for Ca?* (log K, = 11.0) and less affinity for Mg?*
(log I(Mg =5.2). It is thus used for removing Ca?*
in the presence of Mg?*. Used in the preparation
of rabbitreticulocyte lysate for in vitro translation
in inhibiting the micrococcal nuclease used to
remove endogenous mRNAs.

Marhol, M. and Cheng, K.L. (1970) Anal. Chem.
42, 652.

Eubenangee virus. Family Reoviridae, genus
Orbivirus. Isolated from mosquitoes in Northern
Australia. Antibodies found in wallabies and
kangaroos.

eucharis mosaic virus. A possible Potyvirus.



Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

eukaryote. Anorganism which has the following
cellular features: a) a genome divided into a
number of chromosomes which are contained
within the nucleus; b) the cytoplasm contains
other membrane-bound organelles as well as the
nucleus; c¢) gene expression does not involve the
grouping of genes into operons, and d) three
DNA-dependent RNA polymerase species with
different specificities. See PROKARYOTE.

eukaryotic initiation factors. Proteins which
are essential for the translation of mRNAs. Their
functions include the recognition of the 5°-
terminal cap structure and binding of the 40S
ribosome subunit to the mRNA. There are at least
nine eukaryotic initiation factors.

Pain, V.M. (1986) Biochem. J. 235, 625.

Euonymus fasciation virus. A possible plant
Rhabdovirus.

Francki, R.L.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 73. CRC Press: Boca Raton,
Florida.

Euonymus mosaic virus. A Rhabdovirus, oc-
curs in Japan.
Doi, Y. Personal communication.

Eupatorium yellow vein virus.
Geminivirus, subgroup B.
Harrison, B.D. (1985) Ann. Rev. Phytopath. 23,
55.

A probable

Euphorbia mosaic virus. A Geminivirus, sub-
group B.

Harrison, B.D. (1985) Ann. Rev. Phytopath. 23,
55.
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Euphorbia ringspot virus. A possible
Potyvirus.

Francki, R.I.B. er al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,

Florida.

European wheat striate mosaic virus. A pos-
sible member of the Tenuivirus group.

Hoppe, W. (1987) Proc. Czechoslovak. Plant
Virologists 8, 371.

Everglades virus. Family Togaviridae, genus
Alphavirus. Isolated from the cotton mouse, rat
and mosquitoes in the Everglades National Park.
Can cause infection of man.

exon. In many eukaryotic genes there are regions
of intervening non-coding sequences (introns)
which separate regions of coding sequence (ex-
ons). The initial transcript from such genes is
processed by SPLICING to remove the introns and to
produce the mRNA. Many DNA-contain-
ing viruses, e.g. SV40, ADENOVIRUS, have
exons.

exonuclease. An enzyme which requires a free
end in order to digest a RNA or DNA molecule.
There are both 5°- or 3"-exonucleases.

exponential growth phase. The phase of viral or
bacterial replication at which the number of
particles or cells increases at a constant
rate.

extinction coefficient. Synonym: SPECIFIC AB-
SORBANCE.

Eyach virus. Family Reoviridae, genus
Orbivirus. Isolated from ticks in Germany.
Antigenically related to Colorado tick
fever.
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F factor. See F PLASMID.

F plasmids. Conjugative plasmids (mw. 63 x
10° which determine F+ and F— mating type in
Escherichia coli and other enterobacteria (e.g.
Shigella, Proteus,Salmonella) and mediate trans-
fer of chromosomal genes between these bacteria.
Code for sex pili (F pili); hollow tubes which
protrude up to 20 pim from the cell. Cells contain-
ing the plasmid are denoted F+ (male). Members
of the LEVIVIRUS group (e.g. MS2 PHAGE) and some
INOVIRUSES (e.g. fd PHAGE) are specific for entero-
bacteria as they adsorb exclusively to the F PILUS.
Hardy, K. (1986) Bacterial Plasmids. 2nd. ed.
Thomas Nelson: Walton-upon- Thames.

Fiers, W. (1977) In Comprehensive Virology.
Vol. 13. p. 69. ed. H. Fraenkel-Conrat and R.R.
Wagner. Plenum Press: New York.

Fab fragment. The antigen-binding fragment of
IMMUNOGLOBULIN.

Fabavirusgroup. (Latin ‘faba’ =bean, aftertype
member, BROAD BEAN WILT VIRUS GROUP, serotype
1). Genus containing viruses which resemble
COMOVIRUSES in the structure and composition of
the virus particles but differ in cytopathology
(crystals and tubular arrays of virus particles) and
in being aphid transmitted. The particles are iso-
metric, about 30 nm. in diameter, and sediment as
three components, 113-1268S (bottomn (B) compo-
nent), 93-100S (middle (M) component) and 56S
(top (T) component which lacks nucleic acid).

© D

The capsids comprise two polypeptide species of
mw. ¢.27 and 43 x 10°. The genome is two species
of linear (+)-sense ssRNA, B component contain-
ing RNA 1 (mw. 2.1 x 10% and M component
containing RNA 2 (mw. 1.5 x 10%). The host
ranges are wide. Viruses of this group are easily
transmissible mechanically and are transmitted

100nm
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by aphids in the NON-PERSISTENT TRANSMISSION
manner.

Lisa, V. and Boccardo, G. (in press). In The Plant
Viruses: Viruses with Bipartite RNA Genomes
and Isometric Particles. ed. B. Harrison and A.
Murant. Plenum Press: New York.

Facey’s Paddock virus. Family Bunyaviridae,
genus Bunyavirus.

Farallon virus.
Nairovirus.

Family Bunyaviridae, genus

Fc fragment. The crystallisable constant frag-
ment of IMMUNOGLOBULIN.

fd phage. Proposed type member of the INOVIRUS
genus. Virions are flexuous rods, about 870 nm.
x 6 nm. Particles contain a few copies of a minor
protein (mw. 56 x 10°%) present at one tip of the
particle, which are involved in adsorption of the
virus to the F-pilus of the host. The major protein
has a mw. of about 5.2 x 10°. The genome is
circular ssDNA (mw. 1.9 x 10% 6389 nucleotides)
with at least eight genes. During infection, repli-
cative form (RF) DNA is produced and tran-
scribed by host enzymes. Single-stranded prog-
eny DNA is produced by displacement from RF
DNA. The virus is specific for bacteria
containing the F PLASMID. Virus infection does not
lyse the host. Close relatives include fl
and M13 phages.

Ray, D.S. (1977) In Comprehensive Virology.
Vol. 7. p. 105. ed. H. Fraenkel-Conrat and R.R.
Wagner. Plenum Press: New York.

felid herpesvirus 1. Family Herpesviridae,
subfamily Alphaherpesvirinae, genus not allot-
ted. Causes nasal discharge, lacrimation and fe-
ver in kittens. Virus replicates in the mucous
membranes of the nose, larynx and trachea and in
the conjunctiva and genital tract. Causes lesions
in cell cultures prepared from cat kidney, lung and
testes.
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feline calicivirus. Synonym: FELINE RHINO-
TRACHEITIS VIRUS. Family Caliciviridae, genus
Calicivirus. Causes rhinitis, conjunctivitis, ul-
ceration and pneumonia. Can be fatal. Replicates
in feline kidney cells. Occurs as several sero-

types.

feline coronavirus. Synonym: FELINE INFECTIOUS
PERITONITIS VIRUS. Family Coronaviridae, genus
Coronavirus. Causes loss of appetite, wasting
and abdominal distension due to peritonitis, pleu-
risy and necrotic inflammatory lesions. The dis-
ease is fatal.

feline infectious peritonitis virus. See FELINE
CORONAVIRUS.

feline leukaemia oncovirus. Family Retro-
viridae, subfamily Oncovirinae, genus Type C
oncovirus, sub-genus Mammalian type C onco-
virus. A common infection of cats causing leu-
kaemia and/or sarcomas. Depresses immune
system leading to a variety of infections. Virus
replicates in cells of feline, human, canine and pig
origin. Vaccination prevents infection.

feline panleucopenia virus. Synonyms: ATAXIA
OF CATS VIRUS, FELINE PARVOVIRUS. Family Parvo-
viridae, genus Parvovirus. Infects all Felidae.
Causes a severe febrile illness with vomiting and
diarrhoea. Infected animals may excrete virus for
prolonged periods. After an initial leucocytosis,
there is a progressive fall in circulating lympho-
cytes and polymorphs, leading to lethargy and
anorexia. Virus can be grown in kitten kidney
cells, particularly if they are rapidly dividing.
feline rhino-tracheitis virus. See FELINE
CALICIVIRUS.

feline syncytial virus. A species in the family
Retroviridae, subfamily Spumavirinae. Isolated
from normal cats. Not known to cause disease.
Grows in feline embryo cell ¢ultures.

fern virus. A possible Potyvirus.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

Festuca leaf streak virus. A plant Rhabdovirus,
subgroup 1.

Francki, R.ILB. et al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 73. CRC Press: Boca Raton,
Florida.

Festuca mottle virus. Synonym: COCKSFOOT
MILD MOSAIC VIRUS.

Hull, R. (1988) In The Plant Viruses. Vol. 3. p.
113. ed. R. Koenig. Plenum Press: New York.
Festuca necrosis virus. A member of the
Closterovirus subgroup 1.

Francki, R.I.B. er al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 219. CRC Press: Boca Raton,

Florida.

Feulgen stain. A histochemical stain made up
from basic fuchsin and sulphurous acid. Stains
CHROMATIN containing THYMIDINE. Also known as
Schiff’s reagent.

few-polyhedra variant. Plaque variant of Nu-
CLEAR POLYHEDROSIS VIRUS which produces few or
no polyhedra in nuclei of infected insect cell
cultures. Arises as a spontaneous mutant of MANY
POLYHEDRA VARIANT (‘wild-type’), apparently by
a transposon-like insertion into the viral genome
of host cell DNA sequences.

Fraser, M.J. et al. (1985) Virology 14§, 356.

fibroblast. The stellate connective tissue cell
type found in fibrous tissue. Important type of cell
for use in cell culture, e.g. HELA CELLS.

fig virus S. A Carlavirus, occurs in Japan.
Doi, Y. Personal communication.

figwort mosaic virus. A Caulimovirus.
Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 17. CRC Press: Boca Raton,
Florida.

Fiji disease virus. See SUGARCANE FUl DISEASE
VIRUS.

Fijivirus group. Synonym: PLANT REOVIRUS
SUBGROUP 2. (SUGARCANE FIJI DISEASE VIRUS, the
type member). One of the two genera of plant
viruses in the family rREovIrRIDAE. The particles are
isometric, 65-71 nm. in diameter with 12 external
knobs 8-16 nm. long, 11 nm. in diameter situated
one on each 5° axis. This structure breaks down

&
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readily torelease cores 54 nm. in diameter, which
have 12 spikes 8 nm. long, 14-19 nm. in diameter.
The particles contain ten species of dSRNA (mw.
1.0-2.9 x 10%). Replication is in cytoplasmic VIRO-
PLASMS consisting of a matrix containing fila-
ments. Fijiviruses multiply both in higher plants
(confined to Graminae) and in insects (plant
hoppers). Particles are found in most cell types.
Natural transmission is by Delphacid plant hop-
pers in which the relationship is in the PERSISTENT
TRANSMISSION manner and propagative; the virus
can be transmitted transovarially.

Matthews, R.E.F. (1982) Intervirology 17, 85.

filamentous phages. See INOVIRUS.

filaree red leaf virus. A possible Luteovirus.
Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 137. CRC Press: Boca Raton,
Florida.

Filoviridae. (Latin ‘filo’ = thread, filament.) A
family consisting of the two viruses Marburg and
Ebola, which cause haemorrhagic fever in man.
Except for their extreme length, the viruses have
a morphology similar to that of members of the
family Rhabdoviridae. The length is highly vari-
able and can be as great as 14,000 nm. but is
usually about 800-1000 nm.; the diameter is 80
nm. The particles are enveloped with spikes c.7
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Casper, R. (1988) In The Plant Viruses. Vol. 3. p.
235. ed. R. Koenig. Plenum Press: New York.

filterable. The ability of a solute in a solvent to
pass through a filter. The early recognition of the
small size of virus particles was due to their
filterability through diatomite or glazed porcelain
filters with pore sizes too small to allow the
passage of bacteria. D. Ivanowski (1892) and
M. W, Beijerink (1898) showed that the particles
of ToBAacco MosAIC VIRUS would pass through a
Chamberland filter-candle.

Beijerink, M.W. (1898) Verhand. Kon. Akad.
Weten. Amsterdam 6, 3.

Ivanowski, D. (1892) St. Petersb. Acad. Imp. Sci.
Bull. 37, 67.

fin isolate virus.
Orbivirus.

Family Reoviridae, genus

finch paramyxovirus. Family Paramyxo-
viridae, genus Paramyxovirus.

finger millet mosaic virus. A plant Rhabdo-
virus, subgroup 2; leafhopper transmitted.
Francki, R.I.B. er al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 73. CRC Press: Boca Raton,
Florida.

fingerprinting. A procedure for characterising

C

C_

nm. in length and 10 nm. apart. The virus RNA
has a mw. of ¢.4.2 x 10° has (-)-sense and is
therefore non-infectious. There are at least five
virus proteins with mw. of c. 190, 125, 104, 40
and 26 x 10°. Both viruses are highly virulent for
man and several species of monkey.

Kiley, M.P. et al. (1982) Intervirology 18, 24.

Filaree red leaf virus. A possible Luteovirus.
Francki, R.I.B. er al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 137. CRC Press: Boca Raton,
Florida.

)

100nm

DNA, RNA or proteins by electrophoretic or
chromatographic analysis of specific fragments,
e.g. uniformly- or terminally-labelled RNA is
digested using various ribonucleases (often T1 or
pancreatic) and the products separated by electro-
phoresis in two dimensions. The oligoribonu-
cleotides are then detected by auto-
radiography.

flacherie. A term applied to a disease condition
of the silkworm, Bombyx mori, caused by a com-
plex of pathogens and physiological deficiencies.
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The most common viral pathogens involved are
CYTOPLASMIC POLYHEDROSIS VIRUS, INFECTIOUS
FLACHERIE VIRUS and INA-FLACHERIE VIRUS.

flacherie 1 virus. Synonym: INFECTIOUS FLACH-
ERIE VIRUS.

Flanders virus. Family Rhabdoviridae, not al-
lotted to genus. Isolated from mosquitoes and
from an ovenbird in USA. Kills new-born mice
when inoculated i.c.

Flaviviridae. (Latin ‘flavus’ = yellow.) For-
merly a genus in the family Togaviridae. A family
of enveloped RNA viruses with spherical par-
ticles 40-50 nm. in diameter, sedimenting at
¢.200S and with surface projections. There are

three proteins, the glycosylated surface projec-
tion (mw. 53-63 x 103), the nucleocapsid protein
(mw. 13.5 x 10°) and a small protein (mw. ¢.8 x
10%). The RNA is ss (+)-sense (mw. 4.0-4.6 x 10°).
Replication is in the cytoplasm. Most members
multiply in arthropods as well as in vertebrates.
Westaway, E.G. et al. (1985) Intervirology. 24,
183.

100nm

Flavivirus. (Latin ‘flavus’ = ‘yellow’.) The only
genus of the family Flaviviridae. Contains many
members, the most important being those causing
dengue haemorrhagic fever, Japanese encephali-
tis, louping ill, Murray Valley encephalitis, St.
Louis encephalitis, tick-borne encephalitis and
yellow fever.

flexal virus Be An 293022. Family Arena-
viridae, genus Arenavirus.

flock house virus. A possible NODAVIRUS
(NODAVIRIDAE) isolated from the grass grub, Cos-
telytra zealandica (Coleoptera) in New Zealand.
Scotti, P.D. et al. (1983) Arch. Virol. 75,
181.

fluorescein isothiocyanate (FITC).
(C,,H, NO,S) (mw. 389.4). A fluorescent com-
pound used for labelling proteins or nucleic acids.
It is excited by light of wavelength in the range
450-490 nm. and emits in the range 520-560 nm.

fluorescence microscope. A compound light
microscope which is arranged to admit radiation

of specific wavelengths (e.g. UV) to the specimen
which then fluoresces.

fluorescent antibody. An antibody which is
labelled with a fluorescent dye, €.g. FLUORESCEIN
ISOTHIOCYANATE. It can then be used in conjunc-
tion with a fluorescence microscope to detect
viral antigen in cells. See ENZYME CONJUGATE.

5-fluorodeoxyuridine (Fudr). A pyrimidine
analogue which is a reversible inhibitor of DNA
synthesis. Phosphorylation by THYMIDINE KINASE
converts it to an analogue of thymidylic acid.
Used in the treatment of CYTOMEGALOVIRUS.

fluorography. Photography of an image pro-
duced on a fluorescent screen. Now more widely
used to describe a technique in which *H-labelled
molecules can be detected in chromatograms and
polyacrylamide gels. The scintillator PPO is in-
troduced into the chromatogram or gel which is
then exposed to photographic film.

Laskey, R.A. and Mills, A.D. (1975) Eur. J.
Biochem. 56, 335.

5-fluorouracil. See BASE ANALOGUE.
FMDY. See FOOT-AND-MOUTH DISEASE VIRUS.

focus-forming assay. An assay for non-cytolytic
transforming viruses, €.g. ROUS SARCOMA VIRUS
based on the transformation changing the mor-
phology of the cells in tissue culture. The sites of
growth of these modified cells show up as foci. A
similar test can be used for the assay of DEFECTIVE
INTERFERING PARTICLES of a cytolytic virus (e.g.
LYMPHOCYTIC CHORIOMENINGITIS VIRUS) in which
the DI particles prevent the virus destruction of
the cells by the helper virus.

focus-forming units (f.f.u.) Units of quantifica-
tion for the FOCUS-FORMING ASSAY.

foetal calf serum. A frequent constituent of
culture media used for growing animal cells or
tissue cultures. See SERUM-FREE MEDIUM.

foot-and-mouth disease virus. Synonyms:
APHTHOVIRUS, FMDV, VIRUS AFTOSA, LE VIRUS DE LA
FIEVRE APHTEUSE, MAUL- UND KLAUENSEUCHEVIRUS.
Family Picornaviridae, genus Aphthovirus. Only
species of genus. First virus shown to cause
disease of animals (1897). Produces blisters on
tongue and feet of cattle, pigs, sheep and goats.
Highly contagious and debilitating disease. Very



important economically because of productivity
losses and restrictions it causes on trading. This
has led to extensive vaccination programmes
where disease is endemic. Control in areas with
sporadic outbreaks is by slaughter. Occurs
worldwide except in Australasia, Britain, Japan
and North America. Antigenic variation is an
important consideration in vaccination (seven
serotypes, O, A, C, SAT1,SAT2, SAT3 and Asia
1).

Formvar. Trade name for polyvinyl formal used
for making films for grids for electron micros-

copy.

formycin. 7-amino-3-(B-p-ribofuranosyl)-pyra-
zolo[4,3-d]pyrimidine. An analogue of adeno-
sine which acts as a nucleoside antibiotic.

formycin B. 3-(B-p-ribofuranosyl)pyrazolo[4,3-
d]-6(H)-7-pyrimidine. An analogue of inosine
isolated from Streptomyces lavendulae and
Nocardia interforma. Acts as anucleoside antibi-
oftic.

Fort Morgan virus. Family Togaviridae, genus
Alphavirus.

fowl adenovirus. Family Adenoviridae, genus
Aviadenovirus.

fowl diphtheria virus. See FOWLPOX VIRUS.

fowlpox virus. Synonym: FOWL DIPHTHERIA
ViRuS. Family Poxviridae, subfamily Chordo-
poxvirinae, genus Avipoxvirus. Causes lesions
which are followed by scabbing. Sometimes there
are eye lesions. Transmitted by contact or by
mosquitoes.

foxtail mosaic virus. A Potexvirus.

Short, M.N. (1983) CMI/AAB Descriptions of
Plant Viruses No. 264.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 159. CRC Press: Boca Raton,
Florida.

FP variant. Abbreviation for FEW POLYHEDRA
VARIANT.

frame shift. 1. A mutation caused by insertion or
deletion of one or more nucleotides whose effect
is to change the reading frame of a codon giving
a changed amino acid sequence starting at the
mutated codon. 2. The change from the reading
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frame of one cistron to that of an overlapping
cistron, e.g. the retroviruses. GAG-POL GENES of
some retroviruses

frangipani mosaic virus. A Tobamovirus.
Varma, A. and Gibbs, A.J. (1978) CMI/AAB
Descriptions of Plant Viruses No. 196.

Brunt, A.A. (1986) In The Plant Viruses. Vol. 2.
p. 283. eds. M.H.V. van Regenmortel and H.
Fraenkel-Conrat. Plenum Press: New York.

Fraser Point virus. Family Bunyaviridae, genus
Nairovirus.

Freesia mosaic virus. A possible Potyvirus.
Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

Freesia streak virus. A possible Potyvirus.
Francki, R.I.LB. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

freeze-drying. See LYOPHILISATION.

freeze fracture. A method for preparing samples
for electron microscopy. They are frozen rapidly
at very low temperature and then the brittle mate-
rial is fractured. The exposed surfaces may be
etched to reveal further details.

Freund’sadjuvant. A mixture of mineral oil and
emulsifier (and, in the complete adjuvant, killed
mycobacteria) with which an antigen is emulsi-
fied before intramuscular or subcutaneous injec-
tion. The antigen is released slowly into the blood
stream, often leading to the production of a higher
antibody titre.

Friend leukaemia virus. Family Retroviridae,
subfamily Oncovirinae, genus Type C oncovirus.
Originally obtained from spleen of Swiss mouse
which had been injected at birth with cell-free
extract of Ehrlich ascites tumour cells. Adult mice
die a few weeks after injection.

Frijoles virus. Family Bunyaviridae, genus
Phlebovirus. Isolated from insects in
Panama.

frog virus 4. See RANID HERPESVIRUS 2.

Fuchsia latent virus. A possible Carlavirus.
Francki, R.LB. et al. (1985) In Atlas of Plant
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Viruses. Vol. 2. p. 173. CRC Press: Boca Raton,
Florida.

Furovirus group. (Sigla from fungus transmit-
ted rod-shaped). (Type member SOIL-BORNE
WHEAT MOSAIC VIRUS). Genus of MULTICOMPONENT
plant viruses with rod-shaped particles. The type
member has two nucleoprotein components of
length 110-160 nm. and 300 nm., width 20 nm.

[ | |
100nm

The particles are composed of a single species of
coat protein (mw. 19.7 x 10°%) encapsidating two
genomic linear (+)-sense sSRNA species (mw.
0.86-1.23 and 2.28 x 10%). Host ranges are nar-

row. Furoviruses are mechanically transmissible.
They are naturally transmitted by fungi (Plasmo-
diophorales). Many viruses in this group were
originally classified as tobamoviruses but are
distinguished from them by their multicompo-
nent nature, coat protein mw. and fungal trans-
mission.

Shirako, Y. and Brakke, M.K. (1984) J. gen.
Virol. 65, 119.

Brunt, A.A. (1986) In The Plant Viruses. Vol. 2.
p. 305. ed. M.H.V. van Regenmortel and H.
Fraenkel-Conrat. Plenum Press: New York.

fusion (of cells). Phenomenon caused by some
enveloped viruses (e.g. SENDAI VIRUS). The ability
of inactivated Sendai virus to fuse cells has been
used in the production of hybrid cells.



G

G+C content. The total guanine (G) + cytosine
content (C) of a nucleic acid but usually refers to
dsDNA. Because the triple hydrogen bond bet-
ween G and C (see figure under BASE PAIR) is more
stable than the double hydrogen bond between A
and T, the G+C content is a good measure of
physical properties such as melting temperature;
it also affects banding density in isopycnic gradi-
ents. G+C contents of dsDNA viruses vary from
about 25% (ENTOMOPOX VIRUS) t0 75% (e.g. HER-
PES VIRUS). See DENSITY, MELTING TEMPERATURE.

Gaeumannomyces graminis virus 019/6-A
(GgV-019/6A). Type member of the PARTITIVIRUS
group.

Buck, K.W. (1986) In Fungal Viruses. p. 221. ed.
K.W. Buck. CRC Press: Boca Raton, Florida.

Gaeumannomyces graminis virus 87-1-H
(GgV-87-1-H). A probable member of the
Totivirus group.

Buck, K.W. (1986) In Fungal Viruses. p. 221. ed.
K.W. Buck. CRC Press: Boca Raton, Florida.

Gaeumannomyces graminis virus T1-A (GgV-
T1-A). A member of the PARITITVIRUS group.
Buck, K.W. (1986) In Fungal Viruses. p.221. ed.
K.W. Buck. CRC Press: Boca Raton, Florida.

gag-pol gene. The POLYPROTEIN expression of
the adjacent GAG and POL GENES of RETRO-
VIRUSES.

gag gene. Abbreviation of group-specific anti-
gen gene. Itis the 5° gene on RETROVIRUS genomes
and is translated to give the precursor protein for
the internal proteins of those viruses.

gal virus. See GALLUS ADENO-LIKE VIRUS.

galinsoga mosaic virus. A member of the
Carmovirus group.
Behncken, G.M. eral. (1982) CMI/AAB Descrip-

tions of Plant Viruses No. 252.
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Morris, T.J. and Carrington, J.C. (1988) In The
Plant Viruses. Vol. 3.p.73. ed. R. Koenig. Plenum
Press: New York.

Galleria mellonella densovirus. Type species
of the DENSOVIRUS genus (PARVOVIRIDAE), isolated
from the wax moth G. mellonella (Lepidoptera).
Virus particles are approximately 23 nm. in di-
ameter, although two distinct size classes have
beenreported, 24 and 21 nm. in diameter. Virions
contain four structural proteins (mw. c.49, 58.5,
67 and 92 x 10%), which in total size exceed the
coding capacity of the genome. However, all
proteins share extensive sequence homologies.
The genome is single-stranded DNA (mw. 1.9-
2.2 x 109), with inverted terminal repetitions of
60-380 base pairs. Particles package complemen-
tary (+) or (-)-sense strands. The virus host range
isrestricted to G. mellonella where it multiplies in
almost all the tissues (except the mid gut) causing
nuclear hypertrophy and death.

Kawase, S. (1985) In Viral Insecticides for Bio-
logical Control. p. 197. ed. K. Maramorosch and
K.E. Sherman. Academic Press: New York.

Galleria mellonella nuclear polyhedrosis
virus. NPV (BacuLoviRuUs subgroup A) isolated
from the waxmoth, G. mellonella. Closely related
to the prototype baculovirus, Autographa califor-
nica MNPV (AcMNPV); itis regarded as a geno-
typic variant of this virus. In mixed infections
with AcMNPV, the virus forms stable recombi-
nants.

Croizier, G. and Quiot, J.M. (1981) Ann. Virol.
132, 3.

gallid herpesvirus 1. See MAREK S DISEASE VIRUS.

gallid herpesvirus 2. Synonym: TURKEY HERPES-
VIRUS. Family Herpesviridae, subfamily Gamma-
herpesvirinae. Isolated from turkeys. Grows in
avian cell cultures. Protects fowls against
Marek’s disease and is used widely as a highly
successful live vaccine.
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gallus adeno-like virus. Synonym: GAL VIRUS.
Family Adenoviridae, genus Aviadenovirus. 1so-
lated from chicken cell cultures. Causes death of
chick embryos experimentally but is not associ-
ated with natural disease.

Gamboa virus. Family Bunyaviridae, genus
Bunyavirus. Isolated from mosquitoes in Pan-
ama.

gamma globulin. Any of the serum proteins with
antibody activity.

Gammaherpesvirinae. A subfamily in the
family Herpesviridae. Members cause lym-
phoproliferative disease.

Gan Gan virus. Family Bunyaviridae, genus
Bunyavirus.

Ganjam virus. Family Bunyaviridae, genus
Nairovirus. Isolated from ticks in India. Known
to cause fever in man.

garland chrysanthemum temperate virus. A
possible member of the Cryptovirus group, sub-
group A.

Boccardo, G. et al. (1987) Adv. Virus Res. 32,
171.

garlic mosaic virus. A possible Carlavirus.
Francki, R.LB. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 173. CRC Press: Boca Raton,
Florida.

garlic yellow streak virus. A possible Potyvirus.
Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

gasping disease virus. See AVIAN INFECTIOUS
BRONCHITIS VIRUS.
gastro-enteritis virus of dogs. See CANINE
CORONAVIRUS.

gastro-enteritis virus of man. Family Parvo-
viridae, genus Parvovirus. One of many viruses
which cause gastro-enteritis in man.

gattine. A disease syndrome of the silkworm,
Bombyx mori, which may in part be caused by an
unknown virus.

gel diffusion. See IMMUNODIFFUSION.

gel electrophoresis. ELECTROPHORESIS of macro-
molecules in a matrix of POLYACRYLAMIDE, AGAR-
osE or similar gel. The gel is chosen to have a
uniform and determinable pore size which sepa-
rates the macromolecules.

gel filtration. A type of column chromatography
which separates molecules on the basis of size.
The higher molecular weight molecules pass
through the column first, the smaller molecules
entering pores in the gel making up the column
and thus being retarded.

Geminivirus group. (Latin ‘gemini’ = twins,
from the characteristic double particles). Genus
of the only group of plant viruses to contain
circular ssDNA and which is divided into three
subgroups (A, B and C). Members of subgroups
A and C have genomes of only a single DNA
species (2,687-2,749 and 2,993 nucleotides re-
spectively) and are transmitted by leafhoppers,
those of subgroup A (type member MAIZE STREAK
virus) infecting only monocotyledons, whereas
those of subgroup C (type member BEET CURLY
TOP VIRUS) infect dicotyledons. Members of sub-
group B (type member CASSAVA (AFRICAN) MOSAIC
VIRUS) have genomes of two DN A species (2,588-
2,779 and 2,508-2,724 nucleotides), are transmit-
ted by whitefly and infect only dicotyledons. The
particles of members of each subgroup are gemi-
nate, 18 x 20 nm., consisting of two incomplete
icosahedra with T=1 symmetry. They comprise

Subgroup A Subgroup B

© © 0
Subgroup C

©

22 capsomeres which are made up from subunits
of mw. 28-34 x 10°. Replication is thought to
occur in the nucleus where particles accumulate
in large aggregates.

Most individual geminiviruses have narrow
host ranges. Particles are found mainly in the
phloem and occasionally in other cell types.
Some can be mechanically transmitted. Both
leafhopper transmission of members of sub-
groups A and C and whitefly transmission of
members of subgroup B are in the PERSISTENT
TRANSMISSION manner.

Matthews, R.E.F. (1982) Intervirology 17, 76.



Francki, R.L.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 33. CRC Press: Boca Raton,
Florida.

Harrison, B.D. (1985) Ann. Rev. Phytopath. 23,
55.

gene. The unit of hereditary function. The nucleic
acid which has the information for the expression
of a functional protein or RNA molecule.

gene cloning. The cloning of the nucleic acid
sequence of a gene. It is often done in an expres-
sion vector so that the gene product can be ob-
tained from the cells in which the clone is propa-
gated.

gene expression. The transcription of mRNA
from the DNA sequence of a gene and the subse-

genetic code
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quent translation of that mRNA to give the protein
gene product. Less strictly it can mean the tran-
scription step alone.

genetic code. The arrangements of three nucleo-
tides (codon) each of which specifies a single
amino acid. The code is non-overlapping and so
a single nucleotide change in a gene may only
change one amino acid. The code is degenerate as
64 codons specify 20 amino acids and thus many
amino acids are determined by more than one
triplet. See START CODON, STOP CODON.

genetic complementation. See COMPLEMENT-
ATION.

genetic engineering. Synonym: GENETIC MANIPU-
LATION. The use of in vitro techniques to produce
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DNA molecules containing novel combinations
of genes or other sequences.

genetic manipulation. See GENETIC ENGINEERING.

genetic map. A graphic representation of the
linear arrangement of genes on a chromosome or
genome. In large chromosomes the positions of
the genes are determined by percentages of re-
combinations in linkage experiments. In smaller
viral genomes they are determined by HETERO-
DUPLEX ANALYSIS of mRNAs or by sequencing.

genetic marker. A mutation in a gene which
allows its phenotypic identification.

genetic reassortment. See REASSORTMENT.

genetic transmission. See VERTICAL TRANSMIS-
SION.

genome. The genetic information in a virus or
cell. For a virus it is either DNA or RNA, but
never both. DNA and RNA viral genomes may be
either double- or single-stranded, circular or lin-
ear, unsegmented or segmented, (+)- or (—)-sense
(if single-stranded) or AMBISENSE; ds circular
RNA genomes have not yet been found.

genomic masking. See PHENOTYPIC MIXING.

genotype. The genetic constitution of an organ-
ism.

Gerbera symptomless virus. A possible plant
Rhabdovirus. .

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 73. CRC Press: Boca Raton,
Florida.

German measles virus. See RUBELLA VIRUS.

Germiston virus. Family Bunyaviridae, genus
Bunyavirus. Isolated from man, rodents and
mosquitoes in several countries in Africa. Causes
fever in man. Natural hosts are sheep, cattle and
goats.

Getah virus. Family Togaviridae, genus
Alphavirus. Isolated from mosquitoes in several
Pacific countries. Antibodies found in several
species.

ghost. A term applied to TAILED PHAGE particles in
which the contents of the head have been lost.

This can be induced by osmotic rupture, when
phages are rapidly diluted from solutions of high
ionic strength with water. Ghost particles are used
in studies of virus adsorption and of effects on the
host other than those attributable to virus replica-
tion.

Mathews, C.K. (1977) In Comprehensive Virol-
ogy. Vol. 7. p. 179. ed. H. Fraenkel-Conrat and
R.R. Wagner. Plenum Press: New York.

Gibbon ape lenkaemia virus. Family Retro-
viridae, subfamily Oncovirinae, genus type C
oncovirus, sub-genus mammalian type C onco-
virus. Causes leukaemia in gibbons. Related anti-
genically to the simian sarcoma viruses.

glandular fever virus. See EPSTEIN-BARR VIRUS.

gloriosa fleck virus. A plant Rhabdovirus; oc-
curs in Japan.
Araki, M. et al. (1985) Ann. Phytopath. Soc.
Japan 51, 632.

gloriosa stripe mosaic virus.
Potyvirus.

Francki, R.LLB. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

A possible

Glycine mosaic virus. A Comovirus.

Francki, R.LLB. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 1. CRC Press: Boca Raton,
Florida.

Glycine mottle virus. A member of the
Carmovirus group.

Behncken, G.M. and Dale,
Intervirology. 21, 154.

Morris, T.J. and Carrington, J.C. (1988) In The
Plant Viruses. Vol. 3.p.73. ed. R. Koenig. Plenum
Press: New York.

JL. (1984)

glycoprotein. A protein containing at least one
carbohydrate group covalently attached to an
amino acid.

glycosylated. Adjective to describe a protein
containing at least one carbohydrate

group.

glyoxal. (OHC-CHO). A chemical used to main-
tain nucleic acids in a denatured state during
electrophoresis.

McMaster, G.K. and Carmichael, G.C. (1977)
Proc. Natl. Acad. Sci. USA 74, 4835.



GMP. Abbreviation for guanosine 5°-phosphate.

gnotobiotic. Adjective describing germ-free
condition especially that in which experimental
animals are inoculated with a known micro-
organism.

goat capripoxvirus. Synonym: GOAT POXVIRUS.
Family Poxviridae, subfamily Chordopox-
virinae, genus Capripoxvirus. Causes epidermal
lesions which proceed through the papule, vesicle
and pustule stages to scab formation. Lesions
found on many parts of body. Transmissible to
sheep. Grows on chorioallantoic membrane,
producing pocks and in cultures of sheep and goat
kidney cells.

goat poxvirus. See GOAT CAPRIPOXVIRUS.
Goldberg-Hogness box. See TATA BOX.

Gomphrenarhabdovirus. A plant RHABDOVIRUS,
subgroup 2.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 73. CRC Press: Boca Raton,
Florida.

Gonometa virus. A member of the picorna-
VIRIDAE, not yet assigned to a specific genus, iso-
lated from Gonometa podocarpi (Lepidoptera)
from Uganda. Virions resemble vertebrate pico-
rnaviruses in many properties, being isometric,
32 nm. in diameter, having a buoyant density in
CsCl of 1.35 g/cc., containing four structural
proteins (mw. 36.5, 32, 29 and 12 x 10%) and an
ssRNA genome. Particles sediment at 180S. As
with CRICKET PARALYSIS VIRUS, IgM antibodies to
Gonometa virus have been detected in sera from
several mammalian species. The explanation for
this phenomenon is not known.

Longworth, J.F. (1978) Adv. Virus Res. 23, 103.

goose hepatitis virus. Synonym: GOOSE PARVO-
VIRUS. Family Parvoviridae, genus Parvovirus.
Causes haemorrhagic disease. Experimentally,
injection of young goslings causes haemorrhagic
liver disease and pericarditis, leading to death
within ten days. Occurs widely in North America
and Europe. Replicates in allantoic cavity of
goose and Muscovy duck eggs.

g0ose parvovirus. See GOOSE HEPATITIS VIRUS.

Gordil virus. Family Bunyaviridae, genus
Phlebovirus. Isolated from grass mouse and ger-

granulosis virus (GV) 85

bils in Central Africa.

Grace’s medium. A general-purpose medium
for the cultivation of insect cells.
Grace, T.D.C. (1962) Nature (Lond.) 195, 788.

Grand Arbaud virus. Family Bunyaviridae,
genus Uukuvirus. Isolated from ticks in France.

granule. Synonym for CAPSULE, the OCCLUSION
BODY produced during infections by GRANULOSIS
viruses.

granulin. The protein surrounding the virus
particle of GRANULOSIS VIRUSES which constitutes
the major part of the occlusion body (CAPSULE)
produced during virus replication. It is a virus-
coded polypeptide soluble at alkaline pH, with a
mw. of 25-30 x 10%. Closely-related in structure
and function to POLYHEDRIN.

Rohrmann, G.F. (1986) J. gen. Virol. 67, 1499.

granulosis virus (GV). Subgroup B of the
Baculovirus genus. Virions usually contain one
rod-shaped nucleocapsid (30-60 x 260-360 nm.)
surrounded by an envelope. In general, each vir-
ion is individually occluded during the replica-
tion cycle within a proteinaceous occlusion body
(¢.300 x 500 nm.). Like the occlusion bodies of
the closely-related NUCLEAR POLYHEDROSIS VIRUS
(npv) group, GV occlusion bodies help to pre-
serve virus viability for many years outside the
insect host. Most of the biochemical properties of
the virions are shared with members of Baculo-
virus subgroup A (see BACULOVIRUS and NUCLEAR
POLYHEDROSIS VIRUS) including a large circular
supercoiled dsDNA genome, about 25 virion
polypeptides (mw. 10-160 x 10%) and an occlu-
sion body matrix protein (granulin) of approxi-
mate mw. 29 x 10°. GVs have only been isolated
from Lepidoptera where they predominantly in-
fect fat body tissue. Biochemical events in GV
replication have been little studied (see NUCLEAR
POLYHEDROSIS VIRUS) mainly because few GVs
have been propagated successfully in vitro. Un-
like NPVs, GV infection causes early disruption
of the nuclearenvelope. Some nucleocapsids gain
their envelope by budding through the plasma
membrane; others acquire the membrane by de
novo synthesis and are then surrounded by granu-
lin, to generate occlusion bodies. Virus infection
is generally lethal, producing >10'"" occlusion
bodies from larger larvae. GVs have been isolated
from >200 species of Lepidoptera. Each isolate
often has very high host specificity, infecting
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only one insect species or a group of closely-
related species. There is no formal nomenclature
for each virus isolate although, conventionally,
viruses have been named after the host from
which they were firstisolated. The type species is
TRICHOPLUSIA NI GV. Other notable examples in-
clude GVs from the codling moth (see Crpia
POMONELLA GV), potato moth (see PHTHORIMAEA
OPERCULELLA GV), cabbage white butterfly (see
PiERIS sPp. GV) and Indian meal moth (see pLODIA
INTERPUNCTELLA GV), many of which have high
pathogenicity for their hosts and have been tested
for use as biological insecticides. Virus names are
often abbreviated in the literature e.g. CpGV for
C. pomonella GV. See Appendix A for a list of
insect hosts in which GV infections have been
recorded.

Tweeten, K.A. et al. (1981) Microbiol. Revs. 45,
379.

Granados, R. R. and Federici, B.A. (1986). The
Biology of Baculoviruses. Vols. I and II. CRC
Press: Boca Raton, Florida.

grapevine Ajinashika virus.
Luteovirus; occurs in Japan.
Doi, Y. Personal communication.

A possible

grapevine Algerian latent virus. A Tom-
busvirus.

Martelli, G.P. ez al. (1988) In The Plant Viruses.
Vol. 3. p. 13. ed. R. Koenig. Plenum Press: New

York.

grapevine Bulgarian latent virus. A Nepovirus.
Martelli, G.P. et al. (1978) CMI/AAB Descrip-
tions of Plant Viruses No. 186.

Francki, R.LLB. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 23. CRC Press: Boca Raton,
Florida.

grapevine chrome mosaic virus. A Nepovirus.
Martelli, G.P. and Quaquerelli, A. (1972) CMI/
AAB Descriptions of Plant Viruses No. 103.
Francki, R.LB. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 23. CRC Press: Boca Raton,
Florida.

grapevine fanleaf virus. A Nepovirus.

Hewitt, W.B. (1970) CMI/AAB Descriptions of
Plant Viruses No. 28.

Francki, R.LB. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 23. CRC Press: Boca Raton,
Florida.

grapevine leafroll virus. A possible Clostero-

virus.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 219. CRC Press: Boca Raton,
Florida.

grapevine stem-pitting associated virus. See
GRAPEVINE VIRUS A.

grapevine virus A. Synonym: GRAPEVINE STEM-
PITTING ASSOCIATED VIRUS. A member of the
Closterovirus, subgroup 1.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 219. CRC Press: Boca Raton,
Florida.

grass carp virus. Family Rhabdoviridae, not
assigned to genus. Isolated from grass carp which
dieineight to nine days after infection, with major
haemorrhages.

grasserievirus. See BOMBYX MORI NUCLEAR POLY-
HEDROSIS VIRUS.

Great Island virus. Family Reoviridae, genus
Orbivirus. Isolated from ticks and sea birds on
Great Island, Newfoundland.

green islands. Non-chlorotic regions in a leaf
showing mosaic symptoms. At least in TOBACCO
MOSAIC VIRUS infections, they contain much less
virus than do the chlorotic regions.

green sea-turtle herpesvirus. See CHELONID
HERPESVIRUS 1.

Grey Lodge virus. Family Rhabdoviridae, un-
assigned to genus.

grey patch disease of turtles virus. See CHELo-
NID HERPESVIRUS 1.

groundnut crinkle virus.
virus.

Francki, R.L.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

A possible Carla-

groundnut eyespot virus. A possible Potyvirus.
Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

groundnut mild mottle virus. A Potyvirus.
Zeyong, X. et al. (1983) Plant Dis. 67,
1029.



groundnut rosette assistor virus. A Luteovirus.
Francki, R.I.B. ef al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 137. CRC Press: Boca Raton,
Florida.

Casper, R. (1988) In The Plant Viruses. Vol. 3. p.
235. ed. R. Koenig. Plenum Press: New York.

groundnut rosette virus. Unencapsidated RNA,
dependent on GROUNDNUT ROSETTE ASSISTOR VIRUS
for aphid transmission. The two viruses together
cause groundnut rosette disease, an important
disease in central Africa.

Reddy, D.V.R. et al. (1985) Ann. appl. Biol. 107,
65.

group-specific antigen. An antigen specifictoa
group of viruses. See TYPE-SPECIFIC ANTIGEN.

Gryllus ‘baculovirus’. Unclassified virus re-
sembling a NON-OCCLUDED BACULOVIRUS infecting
nuclei of fat body cells in the field cricket Gryllus
campestris. Also infectious for G. bimaculatus
and Teleogryllus spp.

Huger, A.M. (1985) J. Invertebr. Pathol. 48, 108.

GTP. Abbreviation for guanosine 5°-
triphosphate.

Guajara virus. Family Bunyaviridae, genus
Bunyavirus. Isolated from sentinel mice in S.
America.

Guama virus. Family Bunyaviridae, genus
Bunyavirus. Isolated from mosquitoes, rodents,
bats, marsupials and man. Found in Brazil,
Trinidad, Surinam, French Guiana and Panama.
Causes fever in man.

guanidine; guanidine hydrochloride. A chemi-
cal that selectively inhibits the replication of the
RNA of some members of the Picornaviridae,
e.g. poliovirus, foot-and-mouth disease virus, by
affecting the RNA polymerase.

guanine. A constituent purine base of DNA and
RNA. See NUCLEIC AcCID.

guanosine. A nucleoside of guanine and ribose.
See NUCLEIC ACID.

guanylation. Synonym: CAPPING.
guanylyl transferase. An enzyme found in cer-

tain virions (e.g. REOVIRUS, VACCINIA) which
catalyses the addition of guanosine 5°-mono-
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phosphate from guanosine 5"-triphosphate to the
5’ terminus of nascent RN A molecules thus form-
ing the 5°-terminal cap structure of viral mRNAs.
See METHYL TRANSFERASE.

guar symptomless virus. A possible Potyvirus.
Francki, R.I.LB. er al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

Guaratuba virus. Family Bunyaviridae, genus
Bunyavirus. Isolated from mice, hamsters, birds
and mosquitoes in Brazil.

guarnieri bodies. Inclusion bodies in VACCINIA
VIRUS infected cells.

Guaroa virus. Family Bunyaviridae, genus
Bunyavirus. Isolated from mosquitoes in Colom-
bia, Brazil and Panama. Causes fever in man.

guinea grass mosaic virus. A Potyvirus.
Thouvenal, J-C. et al. (1978) CMI/AAB Descrip-
tions of Plant Viruses No. 190.

Francki, R.I.B. er al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

guinea pig cytomegalovirus. Synonym: CAVIID
HERPESVIRUS 1. Family Herpesviridae, subfamily
Betaherpesvirinae, genus murine cytomegalo-
virus. Silent infection of guinea pigs but inclusion
bodies are found in cells of the salivary gland. Can
be passed experimentally, giving fatal meningitis
(i.c.) or pneumonia (intratracheally). Grows in
primary guinea pig fibroblast cultures, producing
enlarged cells with nuclear inclusions.

guinea pig oncovirus. Family Retroviridae,
subfamily Oncovirinae, genus Type C Oncovirus,
sub-genus Mammalian Type C Oncovirus. An
endogenous virus which can be induced in cell
cultures from guinea pigs with 5-bromode-
oxyuridine.

Gumboro disease virus. See INFECTIOUS BURSAL
DISEASE VIRUS,

GV. Common abbreviation for GRANULOSIS
VIRUS.

Gynura latent virus. A possible Carlavirus.
Francki, R.LB. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 173. CRC Press: Boca Raton,
Florida.
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Gypchek. Preparation of LYMANTRIA DISPAR
NUCLEAR POLYHEDROSIS VIRUS produced and regis-
tered for use by the US Forest Service for the
control of gypsy moth.

gypsy moth nuclear polyhedrosis virus. See

LYMANTRIA DISPAR NUCLEAR POLYHEDROSIS VIRUS.

Gyrinus ‘baculovirus’. Unclassified virus re-
sembling a NON-OCCLUDED BACULOVIRUS infecting
gut cells of the whirligig beetle, Gyrinus natator.
Gouranton, J. (1972) J. Ultrastruct. Res. 39, 281.



H

H1 virus. Family Parvoviridae, genus Parvo-
virus. Isolated from human tumour HEp1.

H3 virus. Family Parvoviridae, genus Parvo-
virus. Isolated from a human tumour which had
been transplanted in rats.

Haden virus. See BOVINE PARVOVIRUS.

haemadsorption. The attachment of red blood
cells to the surface of virus-infected cells due to
virus-encoded products, usually glycoproteins,
being incorporated into the infected cell mem-
brane. Some viruses which bud from the cell
surface, €.g. ORTHO- AND PARA-MYXOVIRUSES give
this property to infected cells. Adsorption of
erythrocytes can be used to identify infected
cultures.

haemadsorption inhibition. A serological test
in which haemadsorption is inhibited by the inter-
action of the antibodies with the surface of the
haemadsorbing virus.

haemagglutinating encephalomyelitis virus of
pigs. Synonym: PORCINE HAEMAGGLUTINATING
ENCEPHALITIS VIRUS. Family Coronaviridae,
genus Coronavirus. Causes encephalomyelitis in
pigs with high mortality in young animals. Virus
grows in primary pig kidney cell cultures giving
multi-nucleate giant cells.

haemagglutination. The clumping of red blood
cells. A large number of membrane-bound animal
viruses haemagglutinate a wide variety of red
blood cells, each virus favouring certain cells
from certain animals. Used as a quick, quantita-
tive assay for certain viruses, €.g. INFLUENZA VIRUS

haemagglutination inhibition test (HI test).
Used for the detection of antibodies to haem-
agglutinating viruses. The antibodies react with
the viral haemagglutinin thus preventing
haemagglutination.
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haemagglutinin. A glycoprotein which is pres-
ent as spikes on certain membrane-bound viruses
(e.g. MYXO- and PARAMYXO-VIRUSES) and binds to
neuraminic acid-containing receptors on cells. In
INFLUENZA VIRUS it is serotype-specific; its three-
dimensional structure has been determined.
When binding to red blood cells causes HAEM-
AGGLUTINATION.

Wilson, LA. et al. (1981) Nature, 289, 366.

haemorrhagic encephalopathy of rats virus.
Family Parvoviridae, genus Parvovirus. Isolated
by injection of new-born rats with brain and
spinal cord extracts from Lewis rats treated with
cyclophosphamide. Causes haemorrhages and
necrosis in the spinal cord. Injection i.c. into new-
born hamsters causes fatal infection.

haemorrhagic enteritis of turkey virus. Family
Adenoviridae, genus Aviadenovirus. Causes
depression with bloody droppings. Intestine is
filled with blood. Often fatal disease.

haemorrhagic septicaemia of trout virus.
Synonym: EGTVED VIRUS. Family Rhabdoviridae,
not assigned to genus. Causes haemorrhagic
septicaemia in many species of trout. Can be
grown in trout ovarian cells and fat head minnow
cells.

hairless black syndrome virus. A disease of the
honeybee, Apis mellifera, serologically-indistin-
guishable from BEE CHRONIC PARALYSIS VIRUS, but
apparently causing distinct histopathology and
inducing hairlessness and a black appearance in
adult bees.

Rinderer, T.E. and Green, T.J.(1976) J. Invertebr.
Pathol. 27, 403.

hare fibroma virus. Family Poxviridae,
subfamily Chordopoxvirinae, genus Lepripox-
virus. Causes fibromas in hares in Northern Italy
and Southern France. Transmissible to rabbits.
Related serologically to myxoma virus.
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Hart Park virus. Family Rhabdoviridae, not
assigned to genus. Isolated from mosquitoes in
California. Multiplies in new-born mice inocu-
lated i.c.

hart’s-tongue fern virus. The first virus to be
identified in ferns. It has been found in Phyllitis
scolopendrium (hart’s-tongue fern) and in vari-
ous other ferns in England. It did not infect the
angiosperms tested. The particles are rod-shaped,
of two lengths, 320 nm. and 135 nm., and are 22
nm. wide. The virus is mechanically transmitted
with difficulty and is transmitted in the soil,
possibly by nematodes. The properties so far
determined suggest that it might belong to the
TOBRAVIRUS group.

Hull, R. (1968) Virology 35, 333.

HAT medium. A cellculture medium containing
hypoxanthine, aminopterin and thymidine. As
aminopterin inhibits de novo synthesis of purines
and pyrimidines HAT medium is used to select
cells which have THYMIDINE KINASE and hypoxan-
thine-guanine phosphoribosyl transferase activi-
ties. Used in monoclonal antibody production to
select hybridomas from unfused myeloma cells.

Hazara virus. Family Bunyaviridae, genus
Nairovirus. Isolated from a tick in Pakistan.

head. The structural component of TAILED PHAGES
which contains the DNA genome. The head may
be isometric (e.g. A phage) or elongated, appar-
ently by the addition of extra rows of capsomeres
(e.g. T4 PHAGE).

headful packaging. Mechanism for DNA pack-
aging which occurs during replication in T4 and
other phages whose DNA is in the circularly
permuted form. Empty phage head structures are
filled with DNA from a concatemeric precursor.
After completion of one ‘headful’, the remaining
DNA is cut and the filling of a second head begins.
The amount of DNA packaged in each head
includes a complete set of viral genes. This
commonly produces a collection of genomes
which are circularly permuted and terminally
redundant.

Ritchie, D.A. (1983) In Topley and Wilson’s
Principles of Bacteriology, Virology and Immu-
nity. Vol. 1. p. 177. ed. G. Wilson, A. Miles and
M.T. Parker. Edward Arnold: London.

HelLa cells. Epithelial cells derived from a cervi-
cal adénocarcinoma from HEnrietta LAXx, but the

pseudonyms HElen LAne and HElen LArson
were used to protect her identity when she was
alive. Susceptible to many viruses, e.g. POLIO-
VIRUS 1 and ADENOVIRUS TYPE 3.

Gey, G.O. et al. (1952) Cancer Res. 12, 264.

Helenium virus S. A Carlavirus.

Koenig, R. and Lesemann, D-E. (1983) CMI/
AAB Descriptions of Plant Viruses No. 265.
Francki, R.I.LB. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 173. CRC Press: Boca Raton,
Florida.

Helenium virus Y. A possible Potyvirus.
Francki, R.I.B. er al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

helical symmetry. A form of capsid structure
found in many RNA viruses in which the protein
subunits which interact with the nucleic acid form
a helix; the adjacent subunits along the helix and
between turns of the helix interact to give greater
stability. For given helix characteristics (pitch
etc.) the length of the particle is determined by the
size of nucleic acid encapsidated. All rod-shaped
plant viruses, €.g. TOBACCO MOSAIC VIRUS, POTATO
VIRUS Y, have coat protein subunits arranged in
helical symmetry; the nucleocapsid proteins of
ORTHO- AND PARA-MYXOVIRUSES and of RHABDN-
VIRUSES are arranged helically around the
genomic RNA. See CUBIC SYMMETRY, ICOSA-
HEDRAL SYMMETRY.

Heliothis zea nuclear polyhedrosis virus.
Baculovirus (Subgroup A) isolated from the cot-
ton bollworm, H. zea, in the USA. The virus is of
the SNPV type and is highly infectious for H.
virescens, H. punctigera and H. armigera as well
as the homologous host. The virus has been exten-
sively evaluated as a selective biological control
agent for Heliothis spp. on cotton, tobacco, sor-
ghum and vegetable crops. The virus was first
registered for use in the USA in 1975 and was
marketed as ELCAR by Sandoz Inc. until 1982,
when the product was discontinued. A range of
closely-related genotypic variants of the virus has
been isolated from H. zea and H. armigera. Al-
though less easy to propagate in cell culture than
the prototype BACULOVIRUS, Autographa califor-
nica NPV, successful infection in vitro has been
achieved in several cell lines derived from H. zea.
Ignoffo, C.M. and Couch, T. (1981) In Microbial
Control of Pests and Plant Diseases 1970-1980. p.
330. ed. H.D. Burges. Academic Press: London.



Helminthosporium maydis virus. Type mem-
ber of the Helminthosporium maydis virus group.
Buck, K.W. (1986) In Fungal Virology. p. 1. ed.
K.W. Buck. CRC Press: Boca Raton, Florida.

Helminthosporium maydis virus group.
(Named after the type member). A possible genus
of a fungal virus with isometric particles, 48 nm.
in diameter, which sediment at 283S. The capsid
consists of a single coat protein species (mw. 121
x 10% and each contains a single molecule of
dsRNA (mw. 5.7 x 10°).

Helminthosporium victoriae 145S virus. A
possible member of the Penicillium chrysogenum
virus group.

Ghabrial, S.A. (1986) In Fungal Virology. p. 163.
ed. K.W. Buck. CRC Press: Boca Raton, Florida.

Helminthosporium victoriae 190S virus. A
possible member of the Totivirus group.

Ghabrial, S.A. (1986) In Fungal Virology, p. 163.
ed. K.W. Buck. CRC Press: Boca Raton, Florida.

Helminthosporium victoriae virus A (HvV-A).
Synonym: HELMINTHOSPORIUM VICTORIAE 190S
VIRUS.

Helminthosporium victoriae virus B (HvV-B).
Synonym: HELMINTHOSPORIUM VICTORIAE 145s
VIRUS.

helper virus. A virus which provides the
factor(s) needed by a defective virus for replica-
tion. For certain plant virus complexes the term
refers to the virus which confers insect transmis-
sibility to the complex.

henbane mosaic virus. A Poryvirus.

Govier, D.A. and Plumb, R.T. (1972) CMI/AAB
Descriptions of Plant Viruses No. 95.

Francki, R.LB. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

Hepadnaviridae. A proposed family consisting
of DNA viruses which infect man, woodchucks,
ground squirrels and Pekin ducks. The virus in-
fecting man is composed of a double shell particle
(the Dane particle), 42 nm. in diameter, but small
spherical particles, 22nm. in diameter (the sur-
face antigen), are also present in the plasma of
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carriers. The virus particle consists of a 27 nm.
icosahedral nucleocapsid (the core particle) con-
taining one major polypeptide species sur-
rounded by a detergent-sensitive envelope. The
envelope protein is similar to, if not identical
with, the 22 nm. particle which occurs naturally in
the sera of infected patients. The surface particles
contain at least seven polypeptides. The viral
genome is circular, has a mw. of 1.6 x 10° and is
partially ds and partially ss. It can integrate into
chromosome DNA. The virus causes acute and
chronic hepatitis, hepatocellular carcinoma,
immune complex disease, polyarteritis and aplas-
tic anaemia.

Gust, LA. et al. (1986) Intervirology 25, 14.

hepatitis A virus. Synonym: EPIDEMIC JAUNDICE
VIRUS, INFECTIOUS HEPATITIS VIRUS. Family
Picornaviridae, genus Enterovirus. Causes
‘short incubation’ hepatitis. Usually caused by
water or food-borne infection. Chimpanzees and
marmosets are susceptible to experimental infec-
tion. Can be grown in cell culture.

Gust, LD. et al. (1983) Intervirology 20, 1.

hepatitis B virus. Synonym: SERUM HEPATITIS
vIRuS. Family Hepadnaviridae. Causes ‘long
incubation’ hepatitis. Infection usually results
from inoculation of serum but virus can be trans-
mitted by sexual contact. Chronic carriers are
common. Non-human primates can be infected.
First virus disease for which a genetically engi-
neered vaccine became available.

Gust, LD. et al. (1986) Intervirology 25, 14.

hepatitis non A non B virus. Many cases of
hepatitis in man are not associated with either
hepatitis A or hepatitis B viruses. Recent work
has shown that a calicivirus is implicated in the
water-transmitted disease and a togavirus in the
post-transfusion disease.

Bradley, D. et al. (1986) J. gen. Virol. 69, 731.

hepatopancreatic parvo-like virus. Possible
member of Parvoviridae observed in shrimps
(Penaeus spp.; Crustacea).

Lightner, D.V. and Redman, R.M. (1985) J. In-
vertebr. Pathol. 45, 47.

HEPES. N-2-hydroxyethylpiperazine-N'-2-eth-
anesulphonic acid. (mw. 238.3). A biological
buffer, pK, 7.55, with a pH range of 6.6-8.6.
Good, N. et al. (1966) Biochem. 5, 467.

Heracleum latent virus. A possible member of



92 Herpes B virus

the Closterovirus subgroup 2.

Bem, F. and Murant, A.F. (1980) CMI/AAB
Descriptions of Plant Viruses No. 228.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 219. CRC Press: Boca Raton,
Florida.

Herpes B virus. See CERCOPITHECID HERPESVIRUS
1.

Herpes simiae virus. See CERCOPITHECID
HERPESVIRUS 1.

Herpes simplex virus. Synonym: HUMAN
(ALPHA) HERPESVIRUS 1. Family Herpesviridae,
subfamily Alphaherpesvirinae, genus Human
Herpes Virus group. Causes ‘cold sores’, particu-
larly in young children. The virus can also pass
along nerves and become latent in ganglia from
which it is reactivated by stimuli such as colds and
sunlight. Can be treated successfully with
Acyclovir. See INDUCTION.

Herpesviridae. (Greek ‘herpes, herpetos’ =
creeping, crawling creature, from nature of le-
sions.) A family of enveloped DNA viruses
‘comprising three subfamilies, ALPHA, BETA and
GAMMA HERPESVIRINAE and five genera, HUMAN
HERPESVIRUS, ~ SUID  HERPESVIRUS, —HUMAN
CYTOMEGALOVIRUS group, LYMPHOPROLIFERATION
virus group and one unnamed genus. The par-
ticles are roughly spherical, 120-200 nm. in di-
ameter and with a buoyant density of 1.20-1.29 g/
cc in CsCl. There are more than 20 structural

100nm

proteins with mw. 12-220 x 10°. Each particle
contains one molecule of linear dssDNA, mw. 80-
150 x 106, Replication of the DNA is nuclear but
the mRNA from the transcripts is translated in the
cytoplasm. Each virus has its own host range.
Herpes viruses occur in both man and cold-
blooded vertebrates and in invertebrates. Some
viruses induce neoplasia. Transmission is usually
by contact but it can occur by other routes.
Matthews, R.E.F. (1982) Intervirology 17, 47.

Herpesvirus 3. See CHICKENPOX VIRUS.

Hershey circles. Circles of A phage DNA pro-

duced by the annealing of the complementary,
12-nucleotide single-stranded ends of the DNA
(after A.D. Hershey).

heteroduplex analysis. The study of the struc-
tures produced by the hybridisation of two
ssDNA molecules derived from different
sources. If they have complementary or near
complementary sequences double-stranded
molecules will be formed. If there are regions of
non-complementarity single-stranded regions
will remain. The study is usually by electron
microscopy using the KLEINSCHMIDT PROCEDURE.

heterokaryon. A hybrid cell formed by the fu-
sion of two cells from different species. See
HOMOKARYON.

hexamer. A group of six protein subunits on the
triangular faces of capsids with ICOSAHEDRAL SYM-
METRY.

hexon. The arrangement of protein subunits on
the triangular faces of ADENOVIRUS particles.

Hibiscus chlorotic ringspot virus. A member of
the Carmovirus group.

Waterworth, H.E. (1980) CMI/AAB Descrip-
tions of Plant Viruses No. 227.

Morris, T.J. and Carrington, J.C. (1988) In The
Plant Viruses. Vol. 3. p. 73. ed. R. Koenig.
Plenum Press: New York.

Hibiscus latent ringspot virus. A Nepovirus.
Brunt, A.A. et al. (1981) CMI/AAB Descriptions
of Plant Viruses No. 233.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 23. CRC Press: Boca Raton,
Florida.

Hibiscus yellow mosaic virus. A Tobamovirus.
Occurs in Japan.
Doi, Y. Personal communication.

high pressure (performance) liquid chroma-
tography (HPLC). A method for separating
peptides, oligonucleotides, etc., with high resolu-
tion.

high voltage electrophoresis. Electrophoresis at
potential differences of more than 1,000 volts.
Used in nucleic acid sequencing and in paper
electrophoresis of nucleotides.

Hinze virus. See LEPORID HERPESVIRUS.



Hippeastrum latent virus. Synonym: NERINE
LATENT VIRUS.

Hippeastrum mosaic virus. A Potyvirus.
Brunt, A.A. (1973) CMI/AAB Descriptions of
Plant Viruses No. 117.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

Hirt supernatant. A method for separating viral
DNA from cellular DNA by lysing cells with
sodium dodecyl sulphate in the presence of 1M
NaCl. The cellular DNA precipitates leaving viral
DNA in the supernatant.

Hirt, B. (1967) J. mol. Biol. 26, 365.

histones. Basic proteins found in cell nuclei in
close association with DNA forming CHROMATIN.
They contain tyrosine but little or no tryptophan.
There are five main classes differing in their
relative content of lysine and arginine. Cells in-
fected with CARDIOVIRUSES have altered histone
composition. DNA viruses which use the eukary-
otic host transcription system, e.g. cauliflower
mosaic virus, are thought to interact with host
histones.

histopathology. The branch of pathology deal-
ing with tissue changes associated with
disease.

HIV. See HUMAN IMMUNODEFICIENCY VIRUS.

HOB-mutant. Mutant of the 1A clone of Auro-
GRAPHA CALIFORNICA NUCLEAR POLYHEDROSIS VIRUS
which kills the insect host, Trichoplusia ni, more
rapidly than the wild-type strain.

Wood, H.A. etal. (1981) J. invertebr. Pathol. 38,
236.

hog cholera virus. Synonym: SWINE FEVER.
Family Togaviridae, genus Pestivirus. A highly
contagious disease of pigs causing fever, vomit-
ing, diarrthoea, haemorrhages and frequently
death. Occurs in most parts of the world. Calves,
goats and deer can be infected experimentally.
Can be grown in pig cells. Serologically related to
bovine viral diarrhoea virus.

Holcus lanatus yellowing virus.
plant Rhabdovirus.

Francki, R.L.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 73. CRC Press: Boca Raton,
Florida.
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Holcus streak virus. A possible Poryvirus.
Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

Holcus transitory mottle virus.
COCKSFOOT MILD MOSAIC VIRUS.

Synonym:

homokaryon. Hybrid cell formed by the fusion
of two cells of the same species. See HETEROKAR-
YON.

homologous antiserum. A serum containing
antibodies raised against a specific antigen and
which will react with that antigen.

homology. The degree of relatedness between
the nucleotide sequences of two nucleic acid
molecules or the amino acid sequences of two
protein molecules. Hybridisation experiments
can produce useful information but, for critical
analyses, sequence data are needed.

honeysuckle latent virus. A Carlavirus.
Brunt, A.A. and van der Meer, F.A. (1984) CMI/
AAB Descriptions of Plant Viruses No. 289.
Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 173. CRC Press: Boca Raton,
Florida.

honeysuckle yellow vein mosaic virus. A
Geminivirus, transmitted by whitefly.

Harrison, B.D. (1985) Ann. Rev. Phytopath. 23,
55.

hop American latent virus. A Carlavirus.
Barbara, D.J. and Adams, A.N. (1983) CMI/AAB
Descriptions of Plant Viruses No. 262.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 173. CRC Press: Boca Raton,
Florida.

hop latent virus. A Carlavirus.

Barbara, D.J. and Adams, A.N. (1983) CMI/AAB
Descriptions of Plant Viruses No. 261.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 173. CRC Press: Boca Raton,
Florida.

hop mosaic virus. A Carlavirus.

Barbara, D.J. and Adams, A.N. (1981) CMI/AAB
Descriptions of Plant Viruses No. 241,

Francki, R.LB. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 173. CRC Press: Boca Raton,
Florida.
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hop stunt viroid. A viroD, 297 nucleotides.
Shikata, E. (1987) In The Viroids. p.279.ed. T.O.
Diener. Plenum Press: New York.

hop trefoil cryptic virus 1. A member of the
Cryptovirus group, subgroup A.

Boccardo, G. et al. (1987) Adv. Virus Res. 32,
171.

hop trefoil cryptic virus 2. A member of the
Cryptovirus group, subgroup B.

Boccardo, G. et al. (1987) Adv. Virus Res. 32,
171.

hop virus A. A strain of Apple Mosaic Virus.
Francki, R.I.B. (1985) In The Plant Viruses. Vol.
1. p. 1. ed. R.I.B. Francki. Plenum Press: New
York.

hop virus B. A strain of Prunus Necrotic Ring-
spot Virus.

Francki, R.I.B. (1985) In The Plant Viruses. Vol.
1. p. 1. ed. R.I.B. Francki. Plenum Press: New
York.

Hordeivirus group. (Latin ‘hordeum’ = barley).
(Type member BARLEY STRIPE MOSAIC VIRUS).
Genus of MULTICOMPONENT plant viruses with
rigid rod-shaped particles, 100-150 nm. long and
20 nm. in diameter, which sediment at 175-200S.

| J L 1 | ]
100nm

The coat protein subunits (mw. 21 x 10°) are
arranged in the particles in helical symmetry with
pitch ¢.2.5 nm. There are two to four nucleopro-
tein components each containing a unique species
of RNA. The infective genome comprises three
species of linear (+)-sense sSRNA, RNA-1 (mw.
1.43-1.5 x 10%), RNA-2 (mw. 1.24-1.35 x 10%)
RNA-3 (mw. 1.10-1.24 x 10°); in some strains the
sizes of RNA-2 and -3 are very similar which led
to the belief that the type virus was bipartite.
SUBGENOMIC RNAs may also be encapsidated.
The 5° termini of the RNAs have a cap; the 3”
termini have tRNA activity accepting tyrosine
and there is a short internal poly(A) sequence near
the 3" terminus. RNA-1 is a MONOCISTRONIC mes-
senger for a protein mw. 120 x 10°, RNA-2
encodes the coat protein at its 5”end and probably
another protein, RNA-3 is bicistronic, the 5°
protein having mw. 75 x 103, the 3 protein (mw.
19 x 10°) being translated from a SUBGENOMIC RNA

(RNA-4, mw. 0.28 x 10%). Host ranges of mem-
bers are narrow and mainly restricted to
Graminae. Particles are found in most cell types.
Hordeiviruses are mechanically transmissible
and are transmitted through seed.

Matthews, R.E.F. (1982) Intervirology 17, 178.
Francki, R.LLB. er al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 133. CRC Press: Boca Raton,
Florida.

Carroll, T.W. (1986) In The Plant Viruses. Vol. 2.
p. 373. ed. M.H.V. van Regenmortel and H.
Fraenkel-Conrat. Plenum Press: New York.
Atabekov, J.G. and Dolja, V.V. (1986) In The
Plant Viruses. Vol. 2. p. 397.ed. M.H.V. van Re-
genmortel and H. Fraenkel-Conrat. Plenum
Press: New York.

horizontal transmission. Transmission of a
virus, or other pathogen, between animals at any
age after birth. See TRANSMISSION, VERTICAL
TRANSMISSION.

horse pox virus. Synonym: CONTAGIOUS PUSTU-
LAR DERMATITIS OF HORSES VIRUS. Family Pox-
viridae, subfamily Chordopoxvirinae, genus
Orthopoxvirus. Causes lesions on lips, buccal
mucosa and nose with fever and drooling of
saliva. Reported to cause lesions on fingers of
people working with horses.

horsegram yellow mosaic virus. A Gemini-
virus, transmitted by whitefly.
Muniyapa, V. et al. (1987) J. Phytopath. 119, 81.

horseradish peroxidase. An enzyme derived
from the plant, horseradish, Armoracia rusti-
cana. Used in ELISA tests to give the colour reac-
tion with its substrate, e.g. brown with 3”, 3"-dian-
isidine.

host. Anorganism orcell culture in whicha given
virus can replicate.

host range. A listing of species of hosts which are
susceptible to a given virus (or other pathogen). A
critical host range listing should include species
which are resistant to the virus. Can be used in
identifying and characterising viruses.

hot spot. A region usually within a gene where
mutations occur at an unusually high frequency.

housefly virus. Unclassified ReEOvirus-like
agent, containing 10 segments of double-
stranded RNA (total mw. 17-18 x 10%) isolated



from the housefly, Musca domestica, in Austra-
lia. The electrophoretic profile of genome seg-
ments and serological properties of the virus
suggest that it is distinct from other members of
the REOVIRIDAE.

Moussa, A.Y. et al. (1982) Aust. J. biol. Sci 35,
669.

HPB-SL-26 cells. Insect cell line from the cotton
leafworm, Spodoptera littoralis, susceptible to
infection by S. LITTORALIS NUCLEAR POLYHEDROSIS
VIRUS.

HPS-1 virus. An unclassified RNA virus iso-
lated from cultured cells of Drosophila melan-
ogaster. Virions are unenveloped, isometric (36
nm. in diameter), contain two proteins (mw. of
major protein 120 x 10°) and a single segment of
dsRNA (c.6 kbp).

Scott, M.P. et al. (1980) Cell 22, 929.

HTLYV III. See Hiv, HUMAN T-CELL LYMPHOTROPIC
VIRUS TYPE IIL

Huacho virus. Family Reoviridae, genus
Orbivirus. Isolated from ticks in Peru.

Hughes group viruses. Family Bunyaviridae,
genus Nairovirus. Isolated from ticks and sea
burds.

human alphaherpesvirus 2. Synonyms: HERPES
FEBRILIS, HERPES SIMPLEX TYPE 2. Family Herpes-
viridae, subfamily Alphaherpesvirinae, genus
Herpesvirus Group. Similar to herpesvirus 1
except that it is usually transmitted sexually. The
virus causes genital lesions and it may cause
carcinoma of the cervix. It is very closely related
antigenically to herpesvirus 1.

Human cytomegalovirus group. A genus in the
subfamily Betaherpesvirinae. Contains viruses
which infect the mouse, rat, pig and guinea

pig.

human embryo lung cells. Non-transformed
diploid cells having a finite life span. Used for
vaccine production for e.g. RABIES VIRUS.
Hayflick, L. and Moorhead, P.S. (1961) Exp. Cell
Res. 25, 585.

Human herpesvirus 1 group. A genus in the
subfamily Alphaherpesvirinae. Contains the
viruses causing human herpes, types 1 and 2 and
bovine mammillitis.
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human herpesvirus 3. See VARICELLA ZOSTER
VIRUS.

human herpesvirus 4. See EPSTEIN-BARR VIRUS.

human immunodeficiency virus (HIV). Syno-
nyms: HTLV 11, LAvV. Family Retroviridae,
subfamily Lentivirinae. Causative agent of
AIDS. The name was proposed and accepted by
ICTV in 1986 to minimise the confusion caused
by the two names HTLV III and LAV. It can be
grown in lymphocyte cultures without causing

cpe.
human rhinovirus. See COMMON COLD FEVER
VIRUS.

human T-cell lymphotropic virus type 1.
Family Retroviridae, subfamily Lentivirinae.
Causes adult T-cell leukaemia which is common
in Japan.

human T-cell lymphotropic virus type I11. See
HIv. The name given by workers at the National
Cancer Institute, USA, to isolates of the virus
causing AIDS.

Gallo, R.C. et al. (1984) Science 224, 500.

humoral immunity. Immunity conferred by
antibodies in extracellular fluids including the
serum and lymph.
hundskrankheit virus. See SANDFLY FEVER
VIRUS.

hyacinth mosaic virus. A possible Potyvirus.
Francki, R.I.B. er al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

hybrid arrested translation. A method for
identifying the proteins encoded by a cloned
DNA sequence. The mRNA preparation is hy-
bridised with the cloned DNA and only mRNA
species homologous to the DNA will anneal to it.
Comparison of in vitro translation products of
annealed with unannealed mRNAs will identify
the proteins, the production of which is inhibited
by hybrid formation. See HYBRID RELEASED TRANS-
LATION.

Paterson, B.M. (1977) Proc. Natl. Acad. Sci.
USA. 74, 4370.

hybrid released (selected) translation. A
method used to identify proteins encoded by a
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cloned DNA. A preparation of mRNA is
hybridized to the cloned DNA immobilised on a
solid matrix such as nitrocellulose. The mRNA
homologous to the DNA is retained on the filter
and can then be removed by melting the
RNA:DNA duplex. The purified RNA is then
translated in vitro and the protein product(s) iden-
tified, often by gel electrophoresis.

Goldberg, M.L. et al. (1979) Meths. Enzymol.
68, 206.

hybridisation. 1. In molecular biology it refers to
the formation of stable duplexes between com-
plementary sequences by way of Watson-Crick
base-pairing. See ANNEALING. 2. In genetics and
breeding it means the formation of anovel diploid
organism by normal sexual processes or by proto-
plast fusion.

hybridoma. A hybrid cell line produced from the
fusion of a normal lymphocyte with a myeloma
cell. After selection and cloning a hybridoma cell
line will produce a MONOCLONAL ANTIBODY.

Hydra viridis/Chlorella virus. A virus from a
Chlorella-like green alga which has a symbiotic
relationship with the digestive cells of Hydra
viridis. The virus particles are isometric, 185 nm.
in diameter, contain dsDNA (mw. 136 x 10%) and
up to 19 proteins (mw. 10.3-82 x 10°). The algal
cells lyse immediately they are isolated from the
Hydra and it is thought that the virus may be
important in the symbiotic relationship.

van Etten, J.L. et al. (1981) Virology 113, 704.

Hydrangea mosaic virus. An Ilarvirus.
Francki, R.I.B. (1985) In The Plant Viruses. Vol.
1. p. 1. ed. R.I.B. Francki. Plenum Press: New
York.

Hydrangea ringspot virus. A Potexvirus.
Koenig. R. (1973) CMI/AAB Descriptions of
Plant Viruses No. 114,

Francki, R.I.B. er al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 159. CRC Press: Boca Raton,
Florida.

hydration. The incorporation of water into a
complex molecule. Proteins, nucleic acids and
virus particles are hydrated to varying extents and
this affects their hydrodynamic properties. The
amount of hydration is affected by the composi-
tion of the solvent in which the molecules are
suspended. The water structure surrounding virus
particles is disrupted by chaotropic ions such as

CI; this can lead to disruption of the virus par-
ticles.

hydrogen bonding. A non-covalent bond
formed between the hydrogen atom in an -O-H or
-N-H group and an oxygen or nitrogen atom (see
figure under BASE PAIR). These bonds are rela-
tively weak but are crucial in maintaining the
secondary structure of nucleic acids and proteins.
Hydrogen bonds maintain the double-helical
structure of DNA.

hydrophobia virus. See RABIES VIRUS.

hydroxyapatite. A form of calcium phosphate
often used to bind nucleic acids. The binding de-
pends upon the nature of the nucleic acid and on
its secondary structure. Thus, under certain con-
ditions it will bind supercoiled DNA but not
relaxed DNA and under other conditions it will
bind ds and not ss DNA.

Bernardi, G. (1971) Meths. Enzymol. 21, 95.

hyperchromicity. The increase in the absor-
bance of light of 260 nm. wavelength by nucleic
acid at its melting temperature. It is an indication
of the amount of base-pairing in the nucleic
acid.

hyperimmune serum. Serum from an animal
which has received two or more injections of a
foreign antigen for the purpose of producing a
reagent for use in serology.

hypersensitive. The state of being abnormally
sensitive. In virology it refers to an extreme
reaction to a virus, e.g. the formation of local
lesions or the necrotic response of a leaf to a plant
virus.

hypertrophy. Increase in cell size causing an
increase in the size of an organ or tissue, e.g.
mumps virus infection of the lymph nodes.

Hypochoeris mosaic virus. A possible member
of the Furovirus group.

Brunt, A.A. and Stace-Smith, R. (1983) CMI/
AAB Descriptions of Plant Viruses No. 273.
Brunt, A.A. and Shikata, E. (1986) In The Plant
Viruses. Vol. 2. p. 305. ed. M.H.V. van Re-
genmortel and H. Fraenkel-Conrat. Plenum
Press: New York.

hypochromicity. Reduction in absorbance of
light at 260 nm. wavelength by complementary



strands of nucleic acid which are hybridising or
nucleic acid which is increasing its secondary
structure.

Hyposoter exiguae virus. Formerly classified as
the type species of proposed subgroup D 1,
BACULOVIRUS genus. Now included as a member
of subgroup A, POLYDNAVIRUS genus. Virions
contain a polydisperse supercoiled dsDNA
genome. The virus was isolated from the
parasitoid Hyposoter exiguae (Hymenoptera;
Ichneumonidae) (see POLYDNAVIRUS).

Krell, P.J. and Stoltz, D.B. (1980) Virology 101,
408.

HYPR virus. Family Flaviviridae, genus
Flavivirus. Isolated from a boy with encephalitis
in Czechoslovakia. Causes frequent infections in
Hungary, Poland, Yugoslavia, Austria, Bulgaria,
Sweden and Finland.

Hz-1 ‘Baculovirus’. Unclassified virus, closely
resembling the NON-OCCLUDED BACULOVIRUS
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group in morphological and biochemical proper-
ties. First discovered in a persistently infected
Heliothis zea cell culture (IMC-Hz-1) where it
replicates in the nucleus. Virions are loosely-
enveloped, rod-shaped nucleocapsids with two
predominant size classes of nucleocapsid (367-
400 x 40 nm. and 775-815 x 40 nm.). Particles
contain at least 28 structural proteins (mw. 14-
153 x 10%) and a large circular dsDNA genome
(mw. 154 x 10% 235 kbp), the largest reported for
any baculovirus. The virus elicits both productive
(lytic) and persistent infections in several lepi-
dopteran cell cultures but has no known natural
host organism. Defective particles (containing
genome deletions of up to 91 kbp) are involved in
the establishment of persistent infections. Unlike
many baculoviruses, virions are released from
cells by lysis of nuclear and cytoplasmic mem-
branes rather than by budding. Some limited
DNA homology has been reported with AuToGRrA-
PHA CALIFORNICA NUCLEAR POLYHEDROSIS VIRUS.
Burand, J.P. and Wood, H.A. (1986) J. gen. Virol.
67, 167.



I plasmids. Plasmids coding for I pilus. Adsorp-
tion of phages If1 and If2 (inoVIRUS) is specific to
strains of enterobacteria (e.g. E. coli, Shigella and
Salmonella) carrying the I pilus.

Hardy, K. (1986) Bacterial Plasmids. 2nd. ed.
Thomas Nelson: Walton-upon-Thames.

Ibaraki virus. Family Reoviridae, genus
Orbivirus. Isolated from cattle in Japan. Probably
arthropod-borne. Causes severe disease in cattle.
Grows in bovine cell cultures and in yolk sac of
embryonated eggs.

Icoaraci virus. Family Bunyaviridae, genus
Phlebovirus. Isolated from rodents and sentinel
mice in Brazil.

icosadeltahedron. A deltahedron with icosa-
hedral symmetry. A deltahedron is a polyhedron
which has 20 x T equilateral triangles on its
surface, T being the triangulation number. In
small icosadeltahedra, e.g. POLIOVIRUS, the faces
are flat whereas in larger icosadeltahedra, e.g.
ADENOVIRUS, the faces are not flat. See TRIANGULA-
TION NUMBER.

icosahedral cytoplasmic deoxyriboviruses.
Vernacular name for IRIDOVIRIDAE.

icosahedral symmetry. One of the types of
CUBIC SYMMETRY, found in isometric virus CAPSIDS
and generating the ability to make a range of virus
capsids with different numbers of structural
subunits (CAPSOMERES); this is in contrast to HELI-
CAL SYMMETRY in which the structural subunit is
the protein monomer. The simplest form (e.g.
phage @) has 60 identical subunits arranged to
give 20 triangular faces and 12 pentameric verti-
ces and has twofold, threefold and fivefold rota-
tional symmetry. For larger icosahedra the num-
ber of subunits in the triangular faces is increased
in a regular manner. See ICOSADELTAHEDRON,
QUASI-EQUIVALENCE THEORY, TRIANGULATION NUM-
BER.
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icosahedron. See ICOSAHEDRAL SYMMETRY.

ICTV. Abbreviation for the INTERNATIONAL
COMMITTEE ON TAXONOMY OF VIRUSES.

ID,,. Abbreviation for MEDIAN INFECTIVE DOSE.

IgA. See IMMUNOGLOBULIN.
IgG. See IMMUNOGLOBULIN.
IgM. See IMMUNOGLOBULIN.

Ilarvirus group. (Sigla from isometric labile
ringspot). (Type member TOBACCO STREAK VIRUS).
Genus of MULTICOMPONENT plant viruses with
quasi-isometric particles, 26-35 nm. in diameter,
those of different components differing in size.

Q00

The components sediment at rates ranging from
117S to 78S and, when fixed, band in CsCl at 1.36
g/cc. The particles are stabilised primarily by
protein-RNA interactions, the components hav-
ing similar protein:RNA ratios. The capsids are
composed of a single polypeptide species mw.
19-30 x 10°. Genomic linear (+)-sense sSRNA
comprises three species RNA-1 (mw. 1.1-1.3 x
10%), RNA-2 (mw. 1.18-0.89 x 10°) and RNA-3
(mw. 0.91-0.7 x 10°); RNAs-1 and -2 are sepa-
rately encapsidated; RNA-3 is encapsidated with
the SUBGENOMIC RNA which is the messenger for
the coat protein (RNA-4, mw. 0.3 x 10%). RNAs
-1,-2 and -3 plus either coat protein or RNA-4 are
required for infectivity. RNAs-1, -2, and -4 are
MONOCISTRONIC messengers for proteins of mw.
120, 100 and coat protein respectively; RNA-3 is
bicistronic encoding a protein of mw. 34 x 10* at
the 5’ end and having the coat protein cistron at the
3’ end. The host ranges of ilarviruses are wide.
Particles are found in most cell types. They are
readily mechanically transmitted. Some are

100nm



100 Ilesha virus

5-fold axis

2-fold axis

Icosahedral symmetry

transmitted by seeds and by pollen.

Matthews, R.E.F. (1982) Intervirology 17, 175.
Fulton, R.W. (1983) CMI/AAB Descriptions of
Plant Viruses No. 275.

Francki, R.I.B. ef al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 81. CRC Press Inc.: Boca
Raton, Florida.

Francki, R.1.B. (1985) In The Plant Viruses. Vol.

3-fold axis

2. p. L. ed. R.I.B. Francki. Plenum Press: New
York.

Ilesha virus. Family Bunyaviridae, genus
Bunyavirus. Isolated from mosquitoes in several
parts of Africa.

Ilheus virus. Family Flaviviridae, genus



Flavivirus. Isolated from mosquitoes in central
and South America. Can cause encephalitis in
man. Antibodies found in man, horses and birds.
Mice injected i.c. develop encephalitis. Virus
grows in chorioallantoic membrane and in chick
embryo and hamster kidney cells.

IMC-Hz-1 cells. Insect cell line derived from
Heliothis zea and persistently infected by the non-
occluded Baculovirus, Hz-1.

IMC-Hz-1-NOYV. See HZ-1 BACULOVIRUS.

immobilised DNA or RNA. Nucleic acid which
has been linked to nitrocellulose or activated
paper. See NORTHERN BLOTTING, SOUTHERN BLOT-
TING, DIAZOBENZYLOXYMETHYL PAPER.

immortalisation. It has two meanings: a) the
continued growth of cells in culture beyond the
time that it would have normally been expected to
cease, e.g. infection of human cells with EPSTEIN-
BARR VIRUS; b) the cloning of cDNA in a bacterial
plasmid or the production of monoclonal antibod-
ies in a hybridoma; this refers to the ability to
obtain faithful copies at will.

immune response. The response of the immune
system to the injection of foreign proteins or
carbohydrates. It can be divided conveniently
into humoral (antibody) and T-cell responses. In
most virus diseases, the production of specific
antibody provides protection against reinfection
but there are instances where antibody alone is
insufficient.

immunisation. Rendering an organism immune
to a specific disease. Usually performed by inject-
ing preparations into the organism which will
induce antibodies against the causal agent of the
disease.

immunity. The condition of a living organism
whereby it resists and overcomes an infection or
disease.

immunocytochemistry. The identification of
the sites of ANTIGENS in cells by the use of ANTI-
BODIES to which a reporter molecule e.g. ferritin,
gold or a fluorescent dye, is attached.

immunodiffusion. A serological procedure in
which ANTIGENS and ANTIBODIES in solution are
permitted to diffuse towards each other through a
gel matrix. The interaction between the antigen
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and antibody is manifested by a ‘PRECIPITIN’ line
produced by the precipitation of the antigen-
antibody complex. There are two major types of
test — single diffusion in which one reactant dif-
fuses into a gel containing the other reactant and
double diffusion in which both reactants diffuse
into a gel initially free of them. See RADIAL IMMU-
NODIFFUSION, OUCHTERLONY GEL DIFFUSION TEST.

immuno-electron microscopy. The use of ANTI-
BODIES to detect ANTIGENS, usually virus particles,
in the electron microscope. There are two basic,
but not exclusive, forms of the technique: a)
immunosorbent electron microscopy, in which
virus particles are entrapped on an antibody-
coated electron microscope grid and b) ‘decora-
tion’, in which the antibody adhering to the virus
particle is visualised in the electron microscope.
Derrick, K.S. (1973) Virology 56, 652.

Milne, R.G. and Luisoni, E. (1977) In Methods in
Virology, Vol. 6, 265, ed. K. Maramorosch and
H. Koprowski. Academic Press: New York.

immunelectro-osmophoresis. A serological test
based on the migration of ANTIGENS to the anode
and ANTIBODIES to the cathode by electrophoresis.
The antigen and antibody are placed in wells inan
agarose gel and electrophoresed towards each
other until they interact and form a precipitate. It
is a very rapid method of antigen detection.
Ragetli, H.W. and Weintraub, M. (1964) Science
144, 1023.

immunoelectrophoresis. A technique in which
an ANTIGEN mixture is separated into its compo-
nents by electrophoresis in a supporting medium
(e.g. agar gel). ANTISERUM is placed in a trough
parallel to the path of electrophoretic migration
and immunoprecipitation lines allowed to de-
velop. It is a powerful analytical method for
resolving complex mixtures of antigens.

immunofluorescence. A technique in which
fluorescent dyes (e.g. fluorescein) are linked to
ANTIBODIES that are used for detecting ANTIGEN in
cells and thin sections by fluorescence micros-

copy.

immunogen. A substance which induces the
production of specific ANTIBODIES in a suitable
animal. It is usually protein and/or carbohydrate.

immunoglobulin. A set of proteins produced in
the immune response of animals. Several classes
of immunoglobulins have the same basic struc-
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ture of two identical light (L) polypeptide chains
and two heavy (H) chains linked together by non-
covalent forces and disulphide bonds (see figure).
There are five classes distinguished on the basis
of five different types of H chain, IgG, IgA, IgM,
IgD and IgE; the heavy chains are termed ¥, o.M,
& and € respectively. The concentration of IgD
and IgE in animal serum is very low. IgG is the
most common, comprising about 75% of all
immunoglobulins; it has a mw. of 150 x 10° and
will fix COMPLEMENT. IgM has a mw. of 900 x 10?
and also fixes complement. IgA has a mw. of
160 x 10° and does not fix complement.

Heavy chain Light chain
F(ab)2 Fab
Papain cleavage
Pepsin cleavage
[——3 Vanable region a
s Constant region
- Disulphide
bridge

immunogold labelling. The linking of colloidal
gold molecules to ANTIBODIES. The gold mole-
cules can then be detected by electron microscopy
of samples containing ANTIGEN which have been
treated with the labelled antibody.

Beesley, J.E. and Betts, M.P. (1984) Proc. Roy.
Microsc. Soc. 19, 36.

immunological drift. See ANTIGENIC DRIFT.

immunoperoxidase. The linking of HORSERAD-
ISH PEROXIDASE to antibodies. The antibodies are
then used in tests such as ELISA or WESTERN BLOT-
TING and in cytological studies: the presence of the
peroxidase is detected by reaction with a substrate
which gives a colour.

immunoprecipitation. The precipitation of anti-
gen-antibody complexes that forms the basis of
several serological tests. When this occurs in
solution the test is colled a PRECIPITIN TEST; when
the reactants diffuse towards each other in a gel it
is known as IMMUNODIFFUSION. See PRECIPITATION
REACTION.

immunosorbent electron microscopy. See
IMMUNOELECTRON MICROSCOPY.

in vitro. Relating to biological reactions outside
the living cell or organism.

in vivo. Relating to a biological reaction taking
place within a living cell or organism.

ina-flacherie virus. Probable DENSOVIRUS
(PARVOVIRIDAE) isolated from the silkworm,
Bombyx mori. Particles are isometric, 22 nm. in
diameter containing four structural proteins (mw.
77, 70, 57 and 50 x 10%) which share some
common sequences and a DNA genome which is
double-stranded when extracted (ds form mw.
3.4 x 10°).

Bando, H. et al. (1984) Arch. Virol. 80, 209.

Inachis io Cytoplasmic Polyhedrosis Virus.
Cytoplasmic polyhedrosis virus (CPV) isolated
from the peacock butterfly, Inachis io (Nymph-
alidae, Lepidoptera), in the UK. The virus is the
type member of ‘type 2’ CPVs. It is unrelated to
Bombyx mori (type 1) CPV on the basis of RNA
electropherotype, serological properties and
nucleic acid homology. Viruses of similar elec-
tropherotype have been observed in other Lepi-
doptera (see APPENDIX B).

Payne, C.C. and Mertens, P.P.C. (1983) In The
Reoviridae. p. 425. ed. W.K. Joklik. Plenum
Press: New York.

inactivation. The loss of the ability of a virus to
initiate infection. It is used in the production of
vaccines where viruses are inactivated by treat-
ment with certain chemicals or by physical condi-
tions such as heat or irradiation. Viruses are also
inactivated by specific antibodies, a process
termed neutralisation. This is used in a test for the
identification of a virus or measuring the titre of
an antibody. See KILLED VACCINE.

inapparent infection. An infection which does
not give obvious symptoms.

inclusion body. Any matrix or array of virus
particles, abnormal proteinaceous bodies, or ar-
eas of abnormal staining within a virus-infected
cell. Most of such areas are sites of virus synthesis
(e.g. poxvirus B type inclusions), late degenera-
tive changes in cells, crystalline aggregates of
virions or accumulations of virus-coded products
and are readily detected by light microscopy.
They have limited use in the diagnosis of some
vertebrate viruses (see NEGRI BoDY) and plant
viruses (see PINWHEEL INCLUSION). The term is also
used for the virus-containing POLYHEDRA, CAP-



SULES AND SPHEROIDS produced during infections
of insects with NUCLEAR POLYHEDROSIS, CYTOPLAS-
MIC POLYHEDROSIS, GRANULOSIS and ENTOMOPOX
VIRUSES (though occlusion body is the preferred
term). See A-TYPE INCLUSION BODY, B-TYPE INCLU-
SION BODY.

inclusion body protein. A term sometimes used
for the main constituent of an inclusion body, e.g.
POLYHEDRIN.

incomplete virus. See DEFECTIVE VIRUS.

Indian peanut clump virus. A possible Furo-
virus.

Brunt, A.A. and Shikata, E. (1986) In The Plant
Viruses. Vol. 2. p. 305. ed. M.H.V. van Re-
genmortel and H. Fraenkel-Conrat. Plenum
Press: New York.

indicator cell. A cell whichreacts in a character-
istic manner to infection with a specific virus.

indicator plant. A plant species which gives
characteristic symptoms to a specific virus. Used
in virus diagnosis.

Indonesian soybean dwarf virus. A Luteovirus.
Iwaki, M. et al. (1980) Plant Disease 64,
1027.

induction. The activation of a latent virus infec-
tion. The activation can occur spontaneously,
(e.g. HERPES SIMPLEX VIRUS latent in dorsal root
ganglia and activated to give ‘cold sores’), by
changing growing conditions of infected cells or
by a variety of exogenous stimuli, e.g. certain
chemicals (activation of EPSTEIN-BARR VIRUS by
halogenated derivatives of uridine), UV light
(induces the production of mature phage from a
bacterial cell line containing prophage). See
LYSOGENY.

infectious anaemia of horses virus. Synonym:
SWAMP FEVER VIRUS. See INFECTIOUS EQUINE ANAE-
MIA VIRUS.

infectious bovine rhinotracheitis virus.
Synonym: INFECTIOUS PUSTULAR VULVO-VAGINITIS
virus. Family Herpesviridae. Infects cattle
worldwide. Causes acute disease of respiratory
tract with high mortality but can cause mild infec-
tion. Young goats infected experimentally de-
velop fever and rabbits develop encephalitis with
paralysis. Virus can be grown in bovine embryo
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cell cultures and in pig, sheep, goat and horse
kidney cell cultures.

infectious bursal disease virus. Synonym:
AVIAN NEPHROSIS VIRUS, GUMBORO DISEASE VIRUS.
Family Birnaviridae, genus Birnavirus. Causes a
lymphoproliferative disease of chickens, involv-
ing the bursa of Fabricius, thus impairing devel-
opment of the immune system. Virus can be
grown in cell cultures and in eggs.

infectious dropsy of carp virus. See RHABDO-
VIRUS CARPIO, SPRING VIRAEMIA OF CARP VIRUS.

infectious equine anaemia virus. Synonym:
SWAMP FEVER VIRUS. Family Retroviridae,
subfamily Lentivirinae. Causes acute infection in
horses, resulting in fever, anaemia, nasal dis-
charge and oedema. Remissions occur but disease
is usually fatal. Virus can be grown in equine
embryonic tissue cultures.

infectious equine arteritis virus. Family Toga-
viridae, genus Rubivirus. Causes fever, conjunc-
tivitis, rhinitis, oedema, enteritis and colitis. A
cause of abortion. Can be grown in horse kidney
and hamster kidney cells.

infectious flacherie virus. Unclassified small
RNA virus (possible INSECT PICORNAVIRUS) iso-
lated from the silkworm, Bombyx mori. Virions
are isometric, 26-27 nm. in diameter, sediment at
183S and have a buoyant density in CsCl of 1.375
g/cc. The particles contain four major structural
proteins (35.2,33,31.2 and 11.6 x 10*)and a (+)-
sense uncapped ssRNA genome (mw. 2.4 x 10),
with a poly A tract.

Hashimoto, Y. et al. (1984) Microbiologica 7,91.
Moore, N.F. et al. (1985) J. gen. Virol
66, 647.

infectious haematopoietic necrosis virus.
Family Rhabdoviridae, not allotted to genus.
Causes necrosis of haematopoietic tissue of
spleen and kidney of young trout and salmon.
Highly contagious. Virus grows in fat head min-
now cells.

infectious hepatitis. An old name for HEPATITIS A
VIRUS and the disease associated with it.

infectious hepatitis virus. See HEPATITIS A VIRUS.

infectious mononucleosis virus. See EPSTEIN-

BARR VIRUS.
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infectious pancreatic necrosis virus. Family
Birnaviridae, genus Birnavirus. Causes acute,
lethal disease of young trout by infecting pancre-
atic tissue. Highly contagious. Replicates in vari-
ous fish tissue culture cells.

infectious particle. A virus particle which con-
tains the complete viral genome and thus can
infect a susceptible cell.

infectious pustular vulvo-vaginitis virus.
See  INFECTIOUS BOVINE  RHINOTRACHEITIS
VIRUS.

infectious unit. The smallest number of virus
particles that, in theory, can cause infection. For
most viruses, those that contain the full viral
genome, it is one particle but for multipartite
viruses it can be two or three particles. See ONE-HIT
KINETICS, MULTI-HIT KINETICS.

infectivity. The ability of a virus to replicate
within the cells of its host.

influenza virus. Family Orthomyxoviridae.
There are three genera, A, B and C. Causes
influenza and pneumonia in man, often in epi-
demic proportions. Different strains infect birds,

 —

myxoviridae.

Ingwavuma virus. FamilyBunyaviridae, genus
Bunyavirus. Isolated from pigs in Thailand and
birds in several countries in Africa; mosquito-
borne.

Inini virus.
Bunyavirus.

Family Bunyaviridae, genus

initiation. The start of synthesis of a polypeptide
or nucleic acid chain. See START CODON, EUKARY-
OTIC INITIATION FACTORS.

initiation codon. See START CODON.

Inkoo virus. Family Bunyaviridae, genus
Bunyavirus. Isolated from mosquitoes in Finland.
Antibodies found in man and several other host
species. Causes fever in man.

Inoviridae. (Greek ‘ino’, ‘inos’ = muscle.) A
family of rod-shaped phages containing two
genera; INoVIRUS (filamentous phages) and
PLECTROVIRUS (Mycoplasma virus type 1 phages).
Virions are unenveloped rods, 84-1950 nm. in
length (depending on virus strain) and include
phage morphotypes F1 and F2 (see PHAGE). The

MVL51 phage

—

fd phage

horses and pigs. Good evidence that pig strains
infect man and vice versa. Some strains infect
mice and ferrets. Grows well in eggs. A highly
variable virus antigenically, making control by
vaccination difficult. Recombination occurs fre-
quently between species.

influenza virus A. A species in the genus Influ-
enza virus, family Orthomyxoviridae.

influenza virus A-porcine. Synonym: SWINE
INFLUENZA VIRUS.

influenza virus B. A species in the genus /nflu-
enza virus, family Orthomyxoviridae.

Influenza virus C. A genus in the family Ortho-

e
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viral genome is circular ssDNA. Cells infected
with these viruses continue to function more or
less normally. Virus particles are extruded
through cell membranes and the host is not lysed.
Ray, D.S. (1977) In Comprehensive Virology.
Vol. 7, p. 105 ed. H. Fraenkel-Conrat and R.R.
Wagner. Plenum Press: New York.

Maniloff, J. et al. (1982) Intervirology 18, 177.

Inovirus. Genus of the INovirIDAE which contains
flexible filamentous rod-shaped viruses isolated
from bacteria. Particles are unenveloped rods
760-1950 nm. long x 6 nm. wide (PHAGE mor-
photype F1). Virions sediment at 41-45 S and
have a buoyant density in CsCl of approximately
1.29 g/cc. Particles contain two proteins and a
circular ssDNA genome (mw. 1.9-2.7 x 10%).



Most members adsorb to sex pili and are therefore
specific for male bacteria (Enterobacteria,
Pseudomonas, Vibrio, Xanthomonas). The pro-
posed type member is fd PHAGE.

Ray, D.S. (1977) In Comprehensive Virology.
Vol. 7. p. 105 ed. H. Fraenkel-Conrat and R.R.
Wagner. Plenum Press: New York.

Ackermann, H.W. and Du Bow, M.S. (1987)
Viruses of Prokaryotes. CRC Press: Boca Raton,
Florida.

Insect Parvovirus group. Vernacular name for
DENSOVIRUS.

insect picornaviruses. Small RNA viruses of
invertebrates, the majority of which are unclassi-
fied but are commonly grouped together because
of their general resemblance to PICORNAVIRUSES in
size, buoyant density, mw. of RNA and protein
content (3-4 polypeptides). Only three insect pi-
cornaviruses are formally assigned to the Picor-
naviridae; CRICKET PARALYSIS VIRUS, DROSOPHILA C
VIRUS and GONOMETA VIRUS. Other possible mem-
bers with at least three structural proteins include
DROSOPHILA A VIRUS, DROSOPHILA P VIRUS, INFEC-
TIOUS FLACHERIE VIRUS, RHOPALOSIPHUM PADI VIRUS,
APHID LETHAL PARALYSIS VIRUS, KAWINO VIRUS,
LYMANTRIA NINAYI VIRUS, BEE SLOW PARALYSIS VIRUS,
SACBROOD VIRUS, THAI SACBROOD VIRUS, EGYPT BEE
VIRUS, KASHMIR BEE VIRUS (including isolates from
South Australia, New South Wales and
Queensland), BERKELEY BEE PICORNAVIRUS, CER-
ATITIS PICORNAVIRUS V, PSEUDOPLUSIA PICO-
RNAVIRUS. Other viruses which contain RNA and
are of similar size but differ in other properties
include ARKANSAS BEE VIRUS, TERMITE PARALYSIS
VIRUS, BEE ACUTE PARALYSIS VIRUS, BEE VIRUS X and
BLACK QUEEN CELL VIRUS.

Moore, N.F. et al. (1985) J. gen. Virol. 66,
647.

insert. Term used for the foreign DNA cloned
into a bacterial plasmid or other gene vector.

integrase. Virus-induced enzyme which medi-
ates the integration of the viral DNA into the host
genome. Found, for example, in infections with
TEMPERATE PHAGES and RETROVIRUSES.

integration. The process of insertion of viral
DNA into the host genome. It usually involves a
virus-coded enzyme, the INTEGRASE. The viral
DNA then comes under the host nucleic acid
replication mechanism.

intercalation. The insertion of planar molecules
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between the adjacent base pairs of dsDNA or
dsRNA or ss nucleic acid with secondary struc-
ture. Intercalating agents will inhibit the replica-
tion and transcription of DNA. They will also
reduce the buoyant density of DNA and
RNA in isopycnic gradients. See ETHIDIUM
BROMIDE.

interference. Prevention of the replication of one
virus by another. It may be due, for example, to
the blocking of virus attachment sites or the
presence of defective interfering particles which
block the replication of the competent ones. See
CROSS PROTECTION.

interferon(s). Animal cell proteins formed in
response to virus infection and which cause other
cells to resist infection. They are also induced by
other agents including dsRNA and synthetic ribo-
nucleotide poly(I)-poly(C). There are three
classes of human interferons; o produced mainly
by leucocytes;f by fibroblasts in response to virus
infection or dsRNA and 7y by lymphocytes in
response to mitogens.

intermolecular recombination. Recombina-
tion due to the reassortment of species of nucleic
acid between viruses whose genomes are seg-
mented, e.g. segments of RNA of REOVIRUSES,
INFLUENZA. Also termed GENETIC REASSORTMENT.
See PHENOTYPIC MIXING.

International Committee on Taxonomy of
Viruses (ICTV). A committee of the Virology
Division of the International Union of Microbio-
logical Societies which controls the nomencla-
ture and classification of viruses. It has seven
subcommittees which deal with specific areas,
e.g. viruses of vertebrates, plant viruses, viruses
of invertebrates.

intramolecular recombination. Recombina-
tion leading to the exchange of sequences be-
tween molecules of nucleic acid.

intraperitoneal. A route often used for the
injection of e.g. antigens and viruses into an
animal (via the peritoneum).

intravenous. A route sometimes used for the
injection of e.g. antigens into the venous system
of an animal. Usually the animal responds by
relatively rapid production of antibodies but the
antibody titre often remains high for only a short
time as the antigen is rapidly diluted in the blood-
stream.
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intron. A region of DNA which is transcribed
into RNA initially but is then removed by spLIC-
ING, in the formation of functional RNA. There
are four types of introns, those in nuclear mRNA,
those in nuclear tRNA, group II introns in the
mRNA of mitochondria and chloroplasts and
group I introns in various RNAs including mito-
chondrial messenger and tRNAs, chloroplast
RNA genes and some nuclear RNA genes. See
EXON.

ion exchange chromatography. A chromato-
graphic procedure in which the stationary phase
consists of an ion exchange resin which may be
acidic or basic. Used for the purification of
charged molecules, e.g. the separation of immu-
noglobulins on DEAE cellulose.

IPL-41 medium. Cell culture medium devel-
oped for the growth of insect cells in culture (e.g.
the IPLB-SF-21 cell line) and for the large-scale
production of nuclear polyhedrosis viruses.
Weiss, S.A. & Vaughn, J.L. (1986) In The Biol-
ogy of Baculoviruses, Vol II, p. 63. ed. RR.
Granados and B.A. Federici. CRC Press: Boca
Raton, Florida.

IPLB-21 cells. See iiPLB-SF-21 CELLS.

IPLB-HZ-1075 cells. Insect cell line derived
from Heliothis zea, susceptible to infection by H.
zea nuclear polyhedrosis virus.

IPLB-LD-652Y cells. Insect cell line derived
from the gypsy moth, Lymantria dispar, permis-
sive for the replication of L. dispar nuclear poly-
hedrosis virus (NPV) and semi-permissive for
Autographa californica NPV.

IPLB-SF-21 cells. Insect ovarian cell line from
the fall armyworm, Spodoptera frugiperda, sus-
ceptible to infection by AUTOGRAPHA CALIFORNICA
NUCLEAR POLYHEDROSIS VIRUS (NPV) and some
other baculoviruses including Trichoplusia ni
MNPV and S. frugiperda MNPV.

iridescent viruses. (/ridoviridae). Large unen-
veloped, isometric dsDNA-containing viruses,
120-180 nm. in diameter, isolated from insects.
Infected insects generally appear iridescent. An
interim classification system assigned a type
number to each new virus isolate. Thirty-two
‘types’ were listed before the system was discon-
tinued. At least 23 other isolates have also been
recorded. Types 1,2,6,9, 10 and 16-29 have been

assigned to the small iridescent insect virus group
(see IRIDOVIRUS) and types 3-5,7, 8 and 11-15to
the large iridescent insect virus group (see
CHLORIRIDOVIRUS). Iridescent viruses have also
been observed in non-insect invertebrate hosts
including Armadillidium vulgare (virus type 31),
Porcellio dilatatus (type 32), P. scaber and
Simocephalus expinosus (type 20) (Crustacea);
Nereis diversicolor (type 27) (Annelida) and
Octopus vulgaris (Gastropoda). A list of insect
hosts in which iridescent virus infections have
been recorded is given in Appendix E.

Hall, D.W. (1985) In Viral Insecticides for Bio-
logical Control. p. 163. ed. K. Maramo-
rosch and K.E. Sherman. New York: Academic
Press.

Iridoviridae = icosahedral cytoplasmic deoxy-
riboviruses. (Greek ‘iris, iridos’ = iridescent;
from the appearance of accumulations of virus.)
A family of four genera infecting vertebrate and
invertebrate hosts. Two genera (IRIDOVIRUS and
CHLORIRIDOVIRUS) contain viruses isolated from
invertebrates; certain members of the IRIDOVIRUS
genus experimentally infect a wide range of in-
sects and crustacea. Viruses in the genera
RANAVIRUS and LYMPHOCYSTIVIRUS have been iso-
lated from amphibia and fish, respectively. Virus
particles are icosahedral (125-300 nm. in diame-
ter) and contain a spherical nucleoprotein core
surrounded by a lipid membrane and a layer of
morphological protein subunits. Virions sedi-
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ment between 1300-4450 S, and have a buoyant
density of 1.16-1.35 g/cc. (depending on genus).
Particles contain many proteins and several vir-
ion-associated enzymes including a protein
kinase. The genome is a single molecule of linear
dsDNA (mw. 100-250 x 10 which has been
shown in some strains to be terminally redundant
and circularly permuted. Virus morphogenesis
occurs in the cytoplasm though functions in the
host cell nucleus are required for DNA transcrip-
tion and replication. Virus entry rapidly inhibits
host macromolecular synthesis. The AFRICAN
SWINE FEVER group is no longer classified as a
genus within the Iridoviridae.



Goorha, R. and Granoff, A. (1979) In Compre-
hensive Virology. Vol. 14. p. 347 ed. H. Fraenkel-
Conrat and R.R. Wagner. Plenum Press: New
York.

Delius, H. et al. (1984) J. Virol. 49, 609.

Iridovirus. (Greek ‘iris, iridos’ = goddess whose
sign was the rainbow, hence iridescent.) Genus of
the small iridescent insect virus group (Irido-
viridae). Virions are icosahedral (¢.120 nm. in di-
ameter), composed of a dense central core sur-
rounded by a unit membrane which is in turn
enclosed within a protein capsid. Some virus
isolates carry small fibril-like attachments to the
capsid subunits. Particles sediment at 2200-
3300S and have a buoyant density of 1.33 g/cc.
Virus particles contain about 26-28 polypeptides
(mw. 17.5-300 x 10%) and a number of virus-
associated enzymes including DNA-dependent
RNA polymerase, nucleotide phosphohydrolase
and protein kinase. The genome is a linear
dsDNA (mw. c¢. 130 x 10°) which in some strains
has been shown to be circularly permuted and
terminally redundant. Virus infection probably
occurs by ingestion, followed by replication in
the cytoplasm of susceptible tissues (e.g. fat body
cells). The type species is CHILO IRIDESCENT VIRUS
(iridescent virus type 6). Particle size has been
used as the main criterion for distinguishing
Iridovirus members from those included in the
Chloriridovirus genus. A number of isolates as-
signed to the Iridovirus genus are serologically
related to each other but not to the Chloriridovirus
type species. Apart from the type species other
insect iridescent virus isolates included in the
Iridovirus genus have been isolated from Tipula
sp. (types 1 and 25), Sericesthis sp. (type 2),
Wiseana sp. (type 9), Witlesia sp. (type 10),
Costelytra sp. (type 16), Pterostichus sp. (type
17), Opogonia sp. (type 18), Odontria sp. (type
19), Heliothis sp. (type 21), Simulium sp. (type
22), Heteronychus sp. (type 23), Apis sp. (type
24), an Ephemaropteran (type 26), Lethocerus sp.
(type 28), Tenebrio sp. (type 29). Morphologi-
cally-similar viruses were isolated from the ma-
rine worm Nereis sp. (type 27) and the crustacean
Simocephalus sp. (type 20). A list of iridoviruses
infecting insccts is given in Appendix E.

Hall, D.W. (1985) In Viral Insecticides for Bio-
logical Control. p.163. ed. K. Maramorosch and
K. E. Sherman. Academic Press: New
York.

Iris fulva mosaic virus. A possible Potyvirus.
Barnett, O.W. (1986) CMI/AAB Descriptions of
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Plant Viruses No. 310.

Francki, R.LB. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

Iris germanica leaf stripe virus. A possible
plant Rhabdovirus, subgroup 1.

Francki, R.I.B. er al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 73. CRC Press: Boca Raton,
Florida.

Iris mild mosaic virus. A Potyvirus.

Brunt, A.A. (1986) CMI/AAB Descriptions of
Plant Viruses No. 324.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

Iris severe mosaic virus. A Potyvirus.
Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

Irituia virus. Family Reoviridae, genus
Orbivirus. Isolated from rodents in Brazil.

Isachne mosaic virus. A possible Potyvirus.
Francki, R.I.B. er al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

Isfahan virus. Family Rhabdoviridae, genus
Vesiculovirus. Isolated from the sand fly in Iran.
Neutralising antibody found in man and other
host species in several areas of that country.
Resembles the New Jersey serotype of vesicular
stomatitis virus more closely than the other
vesiculoviruses.

isiolovirus. See SHEEP CAPRIPOX VIRUS.

isoelectric focusing (electrofocusing). A sepa-
ration technique in which mixtures of proteins
and/or viruses are resolved into their components
by subjecting them to an electric field in a sup-
porting gel or stabilised solution in which a pH
gradient is established. The proteins or viruses
migrate to the positions in the gel which
have a pH equivalent to their ISOELECTRIC
POINTS.

isoelectric point. The pH value of a solution in
which a given macromolecule (usually a protein
or virus) does not move in an electric field. At this
pH the net surface charge is zero.
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isolate. A sample (e.g. of virus) from a defined
source.

isometric particle. A virus particle with identi-
cal linear dimensions which thus appears
spherical. See ICOSAHEDRAL SYMMETRY.

isometric phages. See CUBIC PHAGES.

isopycnic gradient. A separation technique in
which a sample containing macromolecules is
centrifuged through a gradient of increasing
density. The macromolecules migrate until they
reach the region where their density is equal to
that in the gradient. Gradients may be formed
either by layering and diffusion or by the effects
of centrifugal force and diffusion on small
heavy metal ions, e.g. Cs*. See RATE ZONAL GRADI-
ENT.

Israel turkey meningoencephalitis virus.
Family Flaviviridae, genus Flavivirus. Isolated
from turkeys in Israel.

Itaituba virus.
Phlebovirus.

Family Bunyaviridae, genus

ivy vein clearing virus.
Rhabdovirus, subgroup 1.
Francki, R.L.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 73. CRC Press: Boca Raton,
Florida.

A possible plant

I1ZD-MB(0507) cells. Insect cell line from the
cabbage moth, Mamestra brassicae, susceptible
to infection by M. BRASSICAE NUCLEAR POLYHEDRO-
SIS VIRUS.



Jacareacanga virus. Family Reoviridae, genus
Orbivirus.

Jamestown Canyon virus. Family Bunya-
viridae, genus Bunyavirus. Isolated from mos-
quitoes, horse flies and deer flies in Wisconsin
and Colorado, USA and in Canada. White-tailed
deer may be host.

Japanant virus. Family Reoviridae, genus
Orbivirus. Isolated from mosquitoes and bats in
New Guinea.

Japanese B encephalitis virus. Synonym: japa-
NESE B VIRUS. Family Flaviviridae, genus
Flavivirus. Infects man, birds, pigs and horses.
Probably transmitted by mosquito. Causes fever
in man and a small percentage have encephalitis.
Horses also have encephalitis. Occurs in SE Asia
and is regarded as a serious disease in man in
China and Japan. Can be grown in eggs, various
mammalian cell cultures and in mosquito cell
cultures. Experimentally, i.c. inoculation of
mice, monkeys and hamsters causes en-
cephalitis.

Japanese B virus. See JAPANESE B ENCEPHALITIS
VIRUS.

Japanese haemagglutinating virus. See SENDAI
VIRUS.

jatrophamosaic virus. A probable Geminivirus,
subgroup B.

Harrison, B.D. (1985) Ann. Rev. Phytopath. 23,
55.

JC virus. Family Papovaviridae, genus
Polyomavirus. Isolated from brain of patient with
progressive multifocal leucoencephalopathy.
Antibodies found in man, suggesting it is a com-
mon infection. Can be grown in primary human
foetal glial cell cultures. Experimentally, virus is
highly oncogenic in new-born hamsters.

J
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Jerry Slough virus. Family Bunyaviridae,
genus Bunyavirus. Isolated from mosquitoes in
California.

JHM virus. See MOUSE HEPATITIS VIRUS.

Johnston Atoll virus. Unclassified arbovirus.
Isolated from ticks on Johnston Atoll and in
Australia and New Zealand.

Joinjakaka virus. Family Rhabdoviridae, unas-
signed to genus. Isolated from culicines in New
Guinea.

Jjonquil mild mosaic virus. See NARCISSUS LATE
SEASON YELLOWS VIRUS.

Juan Diaz virus. Family Bunyaviridae, genus
Bunyavirus.

Jugra virus. Family Flaviviridae, genus
Flavivirus. Isolated from bats and mosquitoes in
Malaysia.

Junin virus. Synonym: ARGENTINIAN HAEMOR-
RHAGIC FEVER VIRUS. Family Arenaviridae, genus
Arenavirus. Causes haemorrhagic disease of
agricultural workers in Argentina, with fever,
leucopenia and exanthema. Mortality rate up to
15%. Isolated from wild rodents and mites.
Transmission to man is probably from urine and
faeces of rodents. Disease in rodents is chronic
and persistent. Guinea pigs and primates can be
infected experimentally, showing haemorrhagic
disease similar to that in man. Virus can be grown
in wide range of cells, usually giving chronically
infected cultures.

Jurona virus. Family Bunyaviridae, genus
Bunyavirus. Isolated from mosquitoes in Brazil.

Jutiapa virus. Family Flaviviridae, genus
Flavivirus. Isolated from cotton rats in Guate-
mala.
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K virus. Family Papovaviridae, genus
Polyomavirus. Causes silent infection of wild
mice but when injected into very young mice,
causes fatal pneumonia. Can be grown in mouse
lung cell cultures.

Kadam virus. Family Flaviviridae, genus
Flavivirus. Isolated from ticks in Uganda.

Kaeng Khoi virus. Family Bunyaviridae, genus
Bunyavirus. Isolated from bats and rats in Thai-
land.

Kaffir pox virus. See VARIOLA MINOR VIRUS.

Kaikalur virus. Family Bunyaviridae, genus
Bunyavirus. Isolated from mosquitoes at Kai-
kalur in India.

Kairi virus. Family Bunyaviridae, genus
Bunyavirus. Isolated from mosquitoes in
Trinidad, Brazil and Colombia.

Kaisodi virus. Family Bunyaviridae, genus
Bunyavirus. Isolated from ticks and a ground
thrush in Mysore, India.

Kakalur virus. Family Bunyaviridae, genus
Bunyavirus. Isolated from mosquitoes in
Maikolur, India. Kills mice injected i.c.

Kao Shuan virus. Family Bunyaviridae, genus
Nairovirus. Isolated from ticks in Taiwan.

Karimabad virus. Family Bunyaviridae, genus
Phlebovirus. 1solated from Phlebotomus in Iran
and Pakistan.

Karshi virus. Family Flaviviridae, genus
Flavivirus. Isolated from ticks in the Karshi des-
ert in the USSR. Causes paralysis in young mice.

Kasba virus. Family Reoviridae, genus
Orbivirus. Isolated from ticks in India.
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Kashmir bee virus. Unclassified small RNA
virus (possible INSECT PICORNAVIRUS) isolated
from the European honey bee, Apismellifera,but
probably originating in A. cerana from Kashmir.
Virions are isometric, 30 nm. in diameter, sedi-
ment at 1728 and have a buoyant density in CsCl
of 1.37 g/cc. Particles contain three structural
proteins (mw. 41.1, 37.3, 24 and 5 x 10%) and an
RNA genome; serologically related to, but dis-
tinct from SOUTH AUSTRALIA KASHMIR BEE VIRUS,
NEW SOUTH WALES KASHMIR BEE VIRUS and QUEENS-
LAND KASHMIR BEE VIRUS.

Bailey, L. and Woods, R.D. (1977) J. gen. Virol.
37, 175.

Bailey, L. et al. (1979) J. gen. Virol. 43, 641.
Kata virus. See PESTE DES PETITS RUMINANTS
VIRUS.

Kawino virus. Unclassified small RNA virus (a
possible INSECT PICORNAVIRUS) isolated from the
mosquito, Mansonia uniformis, near the village
of Kawino, Kenya. Virus particles are isometric,
28 nm. in diameter, sediment at 165S and have a
buoyant density in CsCl of 1.33 g/cc. The virus
contains four structural polypeptides (mw. 33, 30,
27 and 7 x 10%) and an ssRNA genome (mw. 2.6
x 10%). Unlike certain other insect picornaviruses,
the viral RNA appears to lack a poly A tract.

Moore, N.F. et al. (1985) J. gen. Virol. 66, 647.

kb. Abbreviation for KILOBASE.

kbp. Abbreviation for KILOBASE PAIRS.

Kedong virus. See SHEEP CAPRIPOX VIRUS.
Kedougou virus. Family Flaviviridae, genus
Flavivirus. Isolated from mosquitoes. Antibodies
found in man but no disease reported.

kelp fly virus. An unclassified small RNA-

containing virus isolated from the kelp fly, Chae-
tocoelopa sydneyensis (Diptera) in New South
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Wales, Australia. Virus particles are isometric, 29
nm. in diameter and are readily distinguished
from other small RNA insect viruses by the pres-
ence of surface projections (c.8 nm. in length)
located on the fivefold axes. The virions sediment
at 158S and have a buoyant density in CsCl of
1.425 g/cc. at pH 7.0. The virus has two major
structural polypeptides (mw. 73 and 29.4 x 10°)
and an ssRNA genome (mw. ¢.3.5 x 10°). The
virus appears to cause no symptoms in kelp flies;
it also replicates in larvae of the wax moth,
Galleria mellonella (Lepidoptera).

Scotti, P.D. et al. (1976) J. gen. Virol. 30, 1.

Kemerovo virus. Family Reoviridae, genus
Orbivirus. Isolated from ticks and also from two
people with fever in Siberia and from a bird in
Egypt. Antibodies found in several mammalian
species in Siberia.

Kenai virus.
Orbivirus.

Family Reoviridae, genus

Kennedya virus Y. A possible Potyvirus.
Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton,
Florida.

Kennedya yellow mosaic virus. A Tymovirus.
Gibbs, A.J. (1978) CMI/AAB Descriptions of
Plant Viruses No. 193.

Francki, R.I.B. et al. (1985) In Atlas of Plant
Viruses. Vol. 1. p. 117. CRC Press: Boca Raton,
Florida.

Hirth, L. and Girard, L. (1988) In The Plant
Viruses. Vol. 3. p. 163. ed. R. Koenig. Plenum
Press: New York.

kennel cough virus. See CANINE HEPATITIS VIRUS.

Kern Canyon virus. Family Rhabdoviridae,
unassigned to genus. Isolated from a bat in Cali-
fornia.

Ketapang virus. Family Bunyaviridae, genus
Bunyavirus. Isolated from mosquitoes in Malaya.
Antibodies found in man but not associated with
disease.

Keuraliba virus. Family Rhabdoviridae, unas-
signed to genus. Isolated from gerbils and rodents
in Senegal.

Keystone virus. Family Bunyaviridae, genus
Bunyavirus. Isolated from mosquitoes in Tampa

Bay area of Florida and in several other southern
states. May be maintained in cotton-tail rabbits,
grey squirrels and cotton rats.

Khasan virus. Family Bunyaviridae, genus
Bunyavirus. Isolated from ticks in the USSR
Pathogenic when injected i.c. into young mice.
Grows in chick, duck and green monkey cell
cultures.

Kilham rat virus. Synonym: LATENT RAT VIRUS.
Causes a latent infection of rats. Experimentally
it is fatal for new-born hamsters giveni.p. Inolder
hamsters it stunts growth with abnormal develop-
ment of bones. Infection of pregnant hamsters
and rats causes congenital abnormalities. Grows
in rat cell cultures.

killed vaccine (virus). Vaccine comprising virus
which has been inactivated, usually by treatment
with a chemical such as an imine or formalin, e.g.
foot-and-mouth disease vaccine.

killer particles. Particulate BACTERIOCINS which
resemble bacteriophage particles.

kilobase (pairs) (kb, kbp). One thousand nu-
cleotides in a polynucleotide chain. Used as a
measure of the size of a nucleic acid molecule. Kb
refers to ss nucleic acid, kbp to ds nucleic acid.

kinase. Any enzyme that catalyses phosphoryla-
tion reactions. See POLYNUCLEOTIDE KINASE, PRO-
TEIN KINASE.

Kirk virus. Family Papovaviridae, genus
Parvovirus. Isolated from Detroit 6 cells which
had been inoculated with plasma from an individ-
ual who had received infectious hepatitis serum.

Klamath virus. Family Rhabdoviridae, unas-
signed to genus. Isolated from a mouse in Kla-
math County, Oregon. Day-old mice die when
inoculated i.c. Grows in BHK 21 cells.

Kleinschmidt procedure. A technique in which
small amounts of nucleic acid are coated with a
basic protein, e.g. cytochrome ¢, and spread on a
denatured protein monolayer at an air-water in-
terface. After being picked up on an electron
microscope grid, the nucleic acid molecules are
shadowed with a heavy metal. When viewed in
the electron microscope, ss and ds nucleic acid
molecules can be distinguished, contour lengths
measured and features such as R-LOoPs and D-
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Kleinschmidt, A.K. and Zahn, R.K. (1959) Zeit.
Naturforsch. 14b, 77.

Kleinschmidt, A.K. (1968) Meths. Enzymol.
12B, 361.

Klenow fragment. The larger of the two frag-
ments of E. coli DNA POLYMERASE I formed after
limited proteolytic cleavage. It retains the 5°-3
polymerase and the 3’-5’ exonuclease activities
and is used extensively in the SANGER METHOD for
sequencing DNA and in infilling STICKY ENDS and
gaps in DNA.

Koch’s postulates. A set of criteria proposed by
Robert Koch in 1882 and used for assessing
whether a given micro-organism is the causal
agent of adisease. They are: 1) the organism must
be associated with all cases of the disease, in a
logical pathological relationship to the disease
and its symptoms; 2) the organism must be ob-
tained in pure culture; 3) an injection of the
organism into a host must reproduce the disease in
that host; 4) the organism must be recovered from
that host.

For viruses the criteria have been modified by
Rivers, T.M. (1937) J. Bact. 33, 1, to: 1) isolation
of virus from the diseased host; 2) cultivation of
the virus in experimental hosts or cells; 3) filtera-
bility of the pathogen; 4) production of a compa-
rable disease in the original or related host spe-
cies; 5) re-isolation of the virus; 6) in the case of
an animal virus, the detection of a specific im-
mune response.

Kokobera virus. Family Flaviviridae, genus
Flavivirus. Isolated from mosquitoes in Queens-
land and New Guinea.

Koongol virus. Family Bunyaviridae, genus
Bunyavirus.Isolated from mosquitoes in Queens-
land and New Guinea. Antibodies commonly
found in cattle.

Korean haemorrhagic fever virus. Family
Bunyaviridae. Causes severe haemorrhagic fever
in man, with damage to kidneys. First seen in
Korea but also occurs in the USSR, Eastern Eu-
rope and Scandinavia. Can be passaged in Aedes
agrarius.

kotonkan virus. Family Rhabdoviridae, unas-
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signed to genus. Isolated from mosquitoes in
Nigeria. Antibodies found in man and domestic
animals. May be cause of fever. Related antigeni-
cally to Obodhiang and Mokola viruses.

Koutango virus. Family Flaviviridae, genus
Flavivirus. Isolated from rodents in Senegal and
Central African Republic.

Kowanyama virus. Family Bunyaviridae, genus
Bunyavirus. Isolated from mosquitoes in North-
ern Queensland. Antibodies found in man, do-
mestic fowl, horses and kangaroos.

Kumlinge virus. Family Flaviviridae, genus
Flavivirus. Isolated from ticks, squirrels, voles,
hares, thrushes in Finland. Causes fever with
encephalitis in man.

Kunitachi virus. Family Paramyxoviridae,
genus Paramyxovirus. Isolated from a budgerigar
in Japan. Causes fatal disease on injection into
budgerigars. Grows in eggs and chick embryo
cell cultures.

Kunjin virus. Family Flaviviridae, genus
Flavivirus. Isolated from mosquitoes in Austra-
lia, Borneo and Sarawak. Can cause fever in man.

Kununurra virus. Family Rhabdoviridae,
genus unassigned. Isolated from mosquitoes at
Kununurra, Western Australia.

Kuru virus. Belongs to the SPONGIFORM EN-
CEPHALOPATHY GROUP OF AGENTS. Not a conven-
tional virus. Causes subacute degeneration of the
brain in man. Occurrence restricted to Papua,
New Guinea. Resembles scrapie and Creutzfeld
Jakob disease in its pathology.

Kyasanur Forest disease virus. Family
Flaviviridae, genus Flavivirus. Isolated from
ticks in Mysore, India. Causes fever, headache,
limb pains, prostration, conjunctivitis, diarrhoea,
vomiting and intestinal haemorrhaging. Antibod-
ies present in several wild mammalian species.
Experimentally, mice develop encephalitis when
injected with virus. Rhesus and bonnet monkeys
develop viraemia without showing disease.

Kyzylagach virus. Family Togaviridae, genus
Alphavirus.



L1 Acholeplasmavirus group. Alternative
name for Mycoplasma virus type 1 phages
(PLECTROVIRUS). Type member (L1 strain L51) is
MYVLS51 PHAGE.

Maniloff, J. et al. (1982) Intervirology 18, 177.

L1 Mycoplasma phage strain L51. Synonym:
MVLS51 PHAGE.

L2 Acholeplasmavirus group. Alternative
name for Mycoplasma virus type 2 phages
(pLASMAVIRUS). Type member (L2 strain L.2) is L2
PHAGE.

Maniloff, J. et al. (1982) Intervirology 18, 177.

L2 Mycoplasma phage strain L2. Synonym: L2
PHAGE.

L2 phage. PLASMAVIRUS type species isolated
from Acholeplasma laidlawii. Virions are envel-
oped, pleomorphic and quasi-spherical, about 74-
132 nm. in diameter. Three morphological forms
of the virus have been recognised, L.2-1 (74 nm. in
diameter), L2-II (88 nm.), L2-III (132 nm. in
diameter). No clearly defined nucleocapsid is
present and the virion envelope is derived by
budding from infected cell membranes. Virus
infectivity is sensitive to detergents and organic
solvents. All particles contain at least eight pro-
teins (mw. 19-70 x 10*). The genome is circular
supercoiled dsDNA (mw. 7.8 x 10% 11.6 kbp).
Particles L.2-1and L2-II each contain one genome
copy, while L2-III contains two to three copies.
The productive cycle of L2 does not cause lysis,
and is followed by the establishment of LYSOGENY.
Maniloff, J. et al. (1982) Intervirology 18, 177.
Poddar, S.K. et al. (1985) Intervirology 23, 208.

L3 Acholeplasmavirus group. Proposed genus
of phages isolated from Acholeplasma, which
have short tails and resemble members of the
Podoviridae. Proposed type member is phage L3.
Maniloff, J. et al. (1982) Intervirology 18, 177.

L
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L3 phage. Proposed type member of L3 Achole-
plasmavirus group (Podoviridae). Virions have
an isometric head (60 nm. in diameter) with a
short (20 nm.) tail and tail fibres. Particles have a
buoyant density of 1.48 g/cc. in CsCl. The
ge