
R 

R plasmids. Plasmids containing genes for drug 
resistance that are particularly common in entero
bacteria but also present in other gram-negative 
and gram-positive bacteria. Some code for sex 
pili and can influence phage host range. Thus the 
broad host range plasmid RPl provides phage 
PRRl (which adsorbs specifically to the RPl 
pilus) with an equally broad host range. 
Hardy, K. ( 1986) Bacterial Plasmids. 2nd ed. 
Thomas Nelson: Walton-on-Thames. 
Ritchie, D.A. (1983) In Topley and Wilson's 
Principles of Bacteriology, Virology and Immu
nity. Vol. l. p. 177,ed. G. S. Wilson, A. A. Miles 
and M.T. Parker. Edward Arnold: London. 

R-loop mapping. A technique in which ssRNA 
is annealed to the complementary strand of par
tially denatured dsDNA. The formation of the 
RNA:DNA hybrid displaces the opposite DNA 
strand as a loop which can be visualised under the 
electron microscope. The region of the DNA 
complementary to the RNA can then be mapped. 

rabbit fibroma virus. Synonym: SHOPE FIBROMA 
VIRUS. Family Poxviridae, genus Leporipoxvirus. 
Causes benign fibromas in the natural host, the 
wild cotton-tail rabbit. The extracted virus causes 
fibromas when injected into wild and domestic 
rabbits. Can be grown in cultures of rabbit, guinea 
pig, rat and human cells with cpe. See BERRY
DEDRICK phenomenon. 
Berry G.P. and Dedrick H.M. (1936) J. Bact. 31, 
50. 

rabbit herpesvirus. Family Herpesviridae, 
genus Gammaherpesvirus. 

rabbit kidney vacuolating virus. See RABBIT 
VACUOLATING VIRUS 

rabbit papilloma virus. Synonym: SHOPE PAPIL
LOMA VIRUS. Family Papovaviridae, genus 
Papillomavirus. Infects cotton-tail rabbits 
Sylvilagus floridanus naturally. Domestic rabbits 
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can be infected by scarification. Skin warts, 
which may become malignant, are produced. 
Stevens, J.G. and Wettstein, F.O. (1979) J. Virol. 
30,891. 

rabbit parvovirus. Family Parvoviridae, genus 
Parvovirus. Isolated from faeces; probably a non
pathogenic organism. Agglutinates human blood 
group 0 erythrocytes. 

rabbit poxvirus. Family Poxviridae, subfamily 
Chordopoxvirinae, genus Orthopoxvirus. Simi
lar to vaccinia virus. Causes generalised disease 
when given by the respiratory route. 

rabbit reticulocyte lysate. A cell-free system 
prepared from lysed rabbit reticulocytes which is 
used for the translation of eukaryotic mRNAs. 
The rabbit is made anaemic by injection with 
acetyl phenylhydrazine and the reticulocytes 
extracted. After lysis the endogenous mRN As are 
destroyed using micrococcal nuclease which is 
then inactivated by the addition of ETHYLENE
GLYCOLBIS(AMINOETHYLETHER)TETRA-ACETIC ACID. 
Translation in the extract is then totally dependent 
upon added mRNA. See WHEAT GERM EXTRACT. 
Pelham, H.R.B. and Jackson, R.J. (1976) Eur. J. 
Biochem. 67,247. 

rabbit syncytium virus. Probable member of the 
family Reoviridae, genus Orbivirus. 

rabbit type C endogenous virus. Family Retro
viridae, genus Type C oncovirus. Causes lympho
sarcoma. Primary lymphosarcoma cell cultures 
from WH/J rabbits produce C type virus particles 
when treated with iododeoxyuridine. The par
ticles contain RNA-dependent DNA polymerase. 
Bedigian H.G. eta/. (1978) J. Virol. 27,313. 

rabbit vacuolating virus. Synonym: RABBIT 
KIDNEY VACUOLATING VIRUS. Family Papova
viridae, genus Polyomavirus. Infects cotton-tail 
rabbits without causing disease. Replicates in do-

R. Hull et al., Virology
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mestic and cotton-tail rabbit kidney cell cultures 
producing vacuolation. 

rabies virus. Synonym: HYDROPHOBIA VIRUS, 
LYSSA VIRUS, RAGE VIRUS. Family Rhabdoviridae, 
genus Lyssavirus. Can infect almost all warm
blooded animals, usually leading to death. Re
covery is rare. Two forms, furious rabies and 
dumb rabies are seen in some species. The natural 
reservoir of infection varies: in Europe the fox is 
the most important but in the USA skunks, foxes, 
bats and raccoons spread the disease. Other spe
cies are involved inS. African (mongoose), India 
(jackal), South and Central America (vampire 
bat). The virus can be grown in tissue culture and 
in the brains of several species. Vaccines are 
available. 
Turner, G.S. ( 1977). Recent Advances in Clinical 
Virology 1, 79. 

raccoon poxvirus. Family Poxviridae, sub
family Chordopoxvirinae, genus Orthopoxvirus. 
Isolated from raccoons in the USA. Experimental 
infection of raccoons results in a silent infection 
with the production of antibody. Replicates in 
chlorioallantoic membrane, producing white 
pocks, and in Vero cells, giving cpe. 

Rachiplusia ou nuclear polyhedrosis virus. 
BACULOVIRUS (subgroup A) isolated from the 
looper, R. ou. Regarded as a genotypic variant of 
the prototype BACULOVIRUS, AUTOGRAPHA CALI
FORNICA MNPv; the two viruses are very closely 
related and form stable recombinants in mixed 
infections. 
Croizier, G. eta/. (1988) J. gen. Virol. 69, 177. 

radial immunodiffusion. A serological test in 
which the antigen, placed in wells in agar gel 
containing antibody, diffuses radially into the 
agar and the resulting antigen-antibody complex 
forms a halo or ring of precipitate around the well. 
The diffusion continues until there is no more 
antigen available; the concentration of the anti
gen can be estimated by comparison of the diame
ter of the ring with those produced by standards of 
"known concentration. 

radioactivity. A particular type of radiation 
emitted by a radioactive substance. There are 
three major types of radioactivity, a decay in 
which an energetic helium ion is ejected, P decay 
in which an energetic negative ion is emitted and 
'Y which involves the ejection of photons. The SI 
units are becquerel (Bq), lBq = l nuclear trans
formation per second; curies (Ci) are commonly 

used as units, ICi = 3.7 x 1010 Bq. The radioiso
topes most commonly used in virology are: 

Isotope Half life Emission 
14C 5730y p 
3H 12.43y p 
Jss 87.4d p 
32p 14.3d p 
125I 60.0d 'Y 

radioimmunoassay. An immunoassay in which 
a radioisotope (frequently 125I) is attached as a 
reporter molecule to the antibody or antigen. See 
RADIOIMMUNOPRECIPITA TION. 

radioimmunoprecipitation. A serological test 
in which one of the reactants, usually the anti
body, is labelled with a radioisotope; 125I is the 
most commonly used radioisotope. As the 
amount of isotope precipitated with the antigen
antibody complex can be measured, it is a very 
accurate and sensitive method for quantifying 
immunoprecipitation. The amount of antibody in 
an immunoprecipitate can also be measured using 
radioJabelled PROTEIN A. 

radish mosaic virus. A Comovirus. 
Campbell, R.N. (1973) CMI/AAB Descriptions 
of Plant Viruses No. 121. 
Francki, R.I.B. eta/. (1985) In Atlas of Plant 
Viruses. Vol. 2. p. I. CRC Press: Boca Raton, 
Florida. 

radish yellow edge virus. A possible member of 
the Cryptovirus group, subgroup A. 
Boccardo, G. eta/. (1987) Adv. Virus Res. 32, 
171. 

radish yellows virus. A Luteovirus; considered 
to be a strain Of BEET WESTERN YELLOWS VIRUS. 
Casper, R. (1988) In The Plant Viruses. Vol. 3. p. 
235. ed. R. Koenig. Plenum Press: New 
York. 

rage virus. See RABIES VIRUS. 

Ranavirus. (Latin 'rana' =frog). Genus in the 
family lridoviridae. 

ranid herpesvirus 1. Synonym: LUCKE VIRUS. 

Family Herpesviridae. Causes renal carcinoma in 
Rana pipiens inN., Central and N.E. parts ofthe 
USA and adjacent parts of Canada. Replicates in 
frog cell cultures. 
Granoff, A. (1973). In: The Herpesviruses, ed. 
A.S. Kaplan, Academic Press. 



ranid herpesvirus 2. Synonym: FROG VIRUS 4. 
Family Herpesviridae. Isolated from urine of 
tumour-bearing frogs but genetically and anti
genically distinct from ranid herpesvirus I. 

Ranikhet disease virus. See NEWCASTLE DISEASE 
VIRUS. 

Ranunculus repens symptomless virus. A 
possible plant Rhabdovirus. 
Francki, R.I.B. eta/. (1985) In Atlas of Plant 
Viruses. Vol. l. p. 73. CRC Press: Boca Raton, 
Florida. 

Raphanus rhabdovirus. A probable plant 
Rhabdovirus. 
Francki, R.I.B. et a/. (1985) In Atlas of Plant 
Viruses. Vol. l. p. 73. CRC Press: Boca Raton, 
Florida. 

raspberry bushy dwarf virus. Unclassified, 
isometric particles, 33 nm. in diameter, which 
sediment at ll5S. They contain three species of 
ssRNA (mw. 2.0, 0.8 and 0.3 x 106) and one 
protein species (mw. 29 x 103). 
Murant, A.F.(l976) CMI/AAB Descriptions of 
Plant Viruses No. 165. 

raspberry leaf curl virus. A possible Luteovirus. 
Francki, R.I.B. eta/. (1985) In Atlas of Plant 
Viruses. Vol. l. 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. 

raspberry ringspot virus. A Nepovirus. 
Murant, A.F. (1978) CMI/AAB Descriptions of 
Plant Viruses No. 198. 
Francki, R.I.B. et a/. ( 1985) In Atlas of Plant 
Viruses. Vol. 2. p. 23. CRC Press: Boca Raton, 
Florida. 

raspberry vein chlorosis virus. A plant 
Rhabdovirus, subgroup I; aphid transmitted. 
Jones, A.T. (1977) CMI/AAB Descriptions of 
Plant Viruses No. 174. 
Francki, R.I.B. eta/. (1985) In Atlas of Plant 
Viruses. Vol. l. p. 73. CRC Press: Boca Raton, 
Florida. 

rat coronavirus. Family Coronaviridae, genus 
Coronavirus. Causes silent pulmonary infection 
oflaboratory rats. New-born rats given intranasal 
inoculation contract pneumonia and usually die. 
Older rats are resistant but develop antibodies. 
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Replicates in primary rat kidney cell cultures and 
gives cpe. Antigenically related to mouse hepati
tis virus. 

rat cytomegalovirus. Synonym: RAT SUBMAXIL
LARY GLAND VIRUS. Family Herpesviridae, 
subfamily Betaherpesvirinae, genus Murine 
cytomegalovirus. Present in the salivary glands of 
rats. Can cause abortion in laboratory rats. 

rat leukaemia virus. Synonym: RAT SARCOMA 
VIRUS. Family Retroviridae, subfamily Onco
virinae, genus Type C oncovirus. A stable trans
forming virus. 
Rasheed, S. et a/. (1978) Proc. Nat. Acad. Sci. 
USA. 75, 2972. 

rat parvovirus. See KILHAM RAT VIRUS. 

rat sarcoma virus. See RAT LEUKAEMIA VIRUS. 

rat submaxillary gland virus. See RAT CYTO
MEGALOVIRUS. 

rate zonal gradient. A technique in which a 
sample containing macromolecules is centri
fuged through a gradient of an inert material (e.g. 
sucrose, glycerol) and in which the constituents 
of the sample are separated on their SEDIMENTA
TION RATES as bands. The rate of sedimentation is 
influenced by the mw ., size and shape of the 
macromolecule and not significantly by its 
density. See SUCROSE DENSITY GRADIENT, ISOPYCNIC 
GRADIENT. 

Rauscher leukaemia virus. Family Retl·o
viridae, subfamily Oncovirinae, genus Type C 
oncovirus. Similar to Friend leukaemia virus. A 
defective virus requiring a helper leukaemia virus 
for replication. Its genome contains specific 
leukaemia-producing sequences. 

RA V (Rous associated virus). Family Retl·o
viridae, subfamily Oncovirinae, genus Type C 
oncovirus. Acts as a helper for defective Rous 
sarcoma virus, providing the coat protein genes 
and thus controlling surface antigens and host 
range. 

razavirus. Family Bunyaviridae, genus Nairo
virus. 

Razdan virus. Family Bunyaviridae, unassigned 
to any genus. Isolated from pool of female ticks 
Dermacentor marginatus collected from sheep in 
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USSR. 

reactivation. The activation of a virus from a 
latent stage, e.g. HERPES VIRUS, or the 'rescue' of a 
defective virus. See RESCUE. 

reading frame. A sequence of codons in RNA or 
DNA beginning with the initiation codon AUG. 
See OPEN READING FRAME. 

read through. The reading of an mRN A through 
a STOP CODON. A suppressor tRNA causes the 
insertion of an amino acid into a growing poly
peptide chain in response to the stop codon. The 
readthrough protein is thus longer than the usual 
polypeptide, e.g. with TOBACCO MOSAIC VIRUS, 
Pl26 is read through a stop codon to give Pl83. 

reannealing. The linking by hydrogen bonds of 
complementary strands of nucleic acid after 
melting. See HYBRIDISATION. 

reassortment. Synonym: GENETIC REASSORT
MENT. The production of a hybrid virus which 
contains parts derived from the genomes of two 
viruses in a mixed infection. The process is 
known to occur with viruses which have seg
mented or multipartite genomes, e.g. ORTHO
MYXOVIRUSES, REOVIRUSES. See PSEUDORECOMBI
NATION. 

receptor. A site or structure in a cell which 
combines with a biological substance (e.g. virus) 
or drug. 

recombinant. A term which has two uses. In 
classical genetics it is an organism which contains 
a combination of alleles different from either of 
its parents. In molecular biology it is a molecule 
containing a new combination of DNA or RNA 
sequences, e.g. a plasmid with 'foreign' DNA 
cloned into it. 

recombinant DNA. DNA molecules in which 
sequences, not normally contiguous, have been 
placed next to each other by in vitro methods. See 
GENETIC ENGINEERING. 

recombination. The exchange of genetic mate
rial from two or more virus particles into recom
binant progeny virus during a mixed infection. It 
can be either intramolecular, within a single spe
cies of nucleic acid, or intermolecular, by ex
change of nucleic acid species. See REASSORT
MENT. 

red clover cryptic virus 1. A member of the 
Cryftovirus group, subgroup A. 
Boccardo, G. eta/. (1987) Adv. Virus Res. 32, 
171. 

red clover cryptic virus 2. A member of the 
Cryptovirus group, subgroup B. 
Boccardo, G. eta/. (1987) Adv. Virus Res. 32, 
171. 

red clover enation mosaic virus. An unclassi
fied plant virus with isometric particles, 28 nm. in 
diameter. 
Musil, M. and Leskova, 0. ( 1980) Ochr. Rost. 6, 
33. 

red clover mosaic virus. A possible plant 
Rhabdovirus, subgroup 2. 
Francki, R.I.B. eta/. (1985) In Atlas of Plant 
Viruses. Vol. I. p. 73. CRC Press: Boca Raton, 
Florida. 

red clover mottle virus. A Comovirus. 
Valenta, V. and Marcinka, K. (1971) CMI/AAB 
Descriptions of Plant Viruses No. 74. 
Francki, R.I.B. et a/. ( 1985) In Atlas of Plant 
Viruses. Vol. 2. p. I. CRC Press: Boca Raton, 
Florida. 

red clover necrotic mosaic virus. A Diantho
virus. 
Hollings, M. and Stone, O.M. (1977) CMI/AAB 
Descriptions of Plant Viruses No. 181. 

red clover vein mosaic virus. A Car/avirus. 
Varma, A. (1970) CMI/ AAB Descriptions of 
Plant Viruses No. 22. 
Francki, R.I.B. et a/. (1985) In Atlas of Plant 
Viruses. Vol. 2. p. 173. CRC Press: Boca Raton, 
Florida. 

red disease of pike virus. Synonym: PIKE FRY 
DISEASE RHABDOVIRUS. Family Rhabdm•iridae, 
unassigned genus. Causes haemorrhages in the 
muscles and kidneys of young pike, Esox /uci us. 
Disease presents as red swollen areas on the trunk 
and is fatal. Virus can be grown in FHM cells, 
giving cpe. 
Hill B.J. et a/. (1975) J. gen. Virol. 27, 
369. 

reed canary mosaic virus. A possible Poty1•irus. 
Franckt, R.I. B. et a/. ( 1985) In Atlas of Plant 
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton, 
Florida. 



refractive index. The ratio of the phase velocity 
of light in a vacuum to that in a specific medium. 
Measured using a refractometer. The symbol for 
refractive index is n; when measured using the 
sodium line at 25°C it is given as nsD In virology it 
is mainly used to measure the concentration of 
solutions of caesium salts or sucrose; densities (p) 
can be calculated using the following formulae: 

For CsCl p = 10.8601 x n0 25 - 13.4974 
For Cs2S04p = 12.1200 x n0 25 - 15.1662 

(density range l.l5-1.40 glee) 
or= 13.6986 x n250 - 17.3233 (density range 

1.40-1.70 glee) 
Vinograd, J. and Hearst, J .E. ( 1962) Pro gr. Chern. 
Org. Natur. Prod. 20, 373. 

Rehmannia virus X. A Potexvirus, occurs in 
Japan. 
Doi, Y. Personal communication. 

reiterated sequence. Nucleotide sequence 
which occurs many times in a nucleic acid. 

relative centrifugal force (RCF). The centrifu
gal force induced by centrifugation relative to the 
force of gravity. It can be calculated from: 

RCF (g)= 1118 x lQ-8 x r x N2 

or 
RCF (g) = 284 X I0-7 X R X N2 

where N = r.p.m. 
R = distance from centre of rotation in inches. 
r = distance from centre of rotation in ems. 

Reoviridae. (from Respiratory Enteric Orphan 
viruses). A family containing six genera of 
viruses and several unassigned isolates, infecting 
vertebrate, invertebrate and plant hosts. Virus 
particles are unenveloped and icosahedral, 60-80 
nm. in diameter and sedimenting between 400-
730S with a buoyant density in CsCl of 1.36-1.44 
g/cc. (depending on genus). Most genera have 
particles with two protein coats, the internal coat 
(or core; about 40 nm. in diameter) having 12 
spikes arranged icosahedrally. The spatial inter
relationships of capsomeres have not been de
fined with certainty. Virus particles contain five 
to ten polypeptides (mw. 15-155 x 103) of which 
five to six are present in the core. The RNA 
genome consists of ten to twelve segments of 
linear dsRNA (total mw. 12-20 x lQf>) all pack
aged within a single virion, each segment repre
senting a single gene. During infection, transcrip
tion of the genome segments into mRNA occurs 
by a conservative process, using transcriptase, 
nucleotide phosphohydrolase and RNA capping 
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enzymes present in the viral core. The viral 
mRNA is not polyadenylated. Virus replication 
occurs in the cytoplasm and is characterised by 
the development of perinuclear virus inclusions. 
Genetic recombination has been observed within 
some genera where it occurs readily by genome 
segment reassortment. The experimental host 
range of many isolates is wide. Genera isolated 
from vertebrates include REOVIRUS, ORBIVIRUS and 
ROTAVIRUS. Isolates infecting plants include the 
genera PHYTOREOVIRUS and FIJIVIRUS. Members of 
the genera ORBIVIRUS, PHYTOREOVIRUS and FIJI

VIRUS have insect vectors. CYTOPLASMIC POLY

HEDROSIS VIRUSES (sometimes referred to as 
CYPOVIRUS) have only been isolated from inverte
brates. The different genera are readily distin
guished by virus particle morphology and the 
number of RNA genome segments. Unclassified 
Reovirus-like agents include LEAFHOPPER A VIRUS, 

DROSOPHILA F VIRUS, CERATITIS REOVIRUS I, 
HOUSEFLY VIRUS and MACROP/PUS PARALYSIS VIRUS. 

Joklik, W.K. (1983) The Reol'iridae. Plenum 
Press: New York. 

100nm 

repeated sequence. A nucleotide sequence 
which occurs more than once in a DNA or RNA 
sequence either in the same (direct repeats) or 
opposite (inverted repeats) orientation. 

replicase. The enzyme involved in the replica
tion of viral genomic nucleic acid. See DNA
DEPENDENT DNA POLYMERASE, DNA-DEPENDENT RNA 

POLYMERASE, RNA-DEPENDENT RNA POLYMERASE, 

REVERSE TRANSCRIPTASE, RNA REPLICASE. 

replication. The duplication of the genomic 
DNA or RNA of a virus. 

replicative form. The intracellular form of viral 
nucleic acid which is active in replication. For 
viruses with ss genomes it is usually the ds form 
of that nucleic acid. 

replicative intermediate. Form of nucleic acid 
produced during the replication of a viral 
genome. For ssRNA viruses it is partially ds and 
partially ss and is formed by the simultaneous 
synthesis of one or more strands from a single 
complementary strand. 

replicon. A portion of DNA that is able to 
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replicate from a single origin. Most viruses have 
a single origin of replication and thus the entire 
genome is a replicon. 

repressor. A protein which prevents RNA 
polymerase from starting RNA synthesis by bind
ing to a specific DNA sequence upstream of the 
transcription initiation site. 

Reptilian type C Oncovirus. Family Retro
viridae, subfamily Oncovirinae, genus Type C 
oncovirus. 

rescue. The REACfiVATION of a defective virus 
either by RECOMBINATION or by COMPLEMENTATION 
of the defective functions. 

resistance. The ability of a host to minimise the 
effects of a virus (or other pathogen) infection. 
There are various forms of resistance ranging 
from tolerance in which symptom expression is 
suppressed, through HYPERSENSITIVITY in which 
infection is restricted to a few cells around the 
originally infected cell, to immunity in which the 
virus does not multiply in the host. In animals 
resistance can also be effected by an immune 
response and/or INTERFERON production. 

respiratory syncytial virus. Family Para
myxoviridae, genus Pneumovirus. Important 
cause of respiratory tract infection in infants. 
Causes colds in chimpanzees. Can be serially 
passed in ferrets without causing any signs of 
illness. Replicates in human cell lines such as 
HeLa and Hep2. Bovine strain causes mild respi
ratory disease in cattle. Replicates in bovine kid
ney and lung cell cultures, causing syncytia. 
Cross-reacts in serological tests with the human 
strain. 

Restan virus. Family Bunyaviridae, genus 
Bunyavirus, serological group C. Isolated from 
Culex sp. in Trinidad and Surinam. Can cause 
fever in man. 

restriction endonuclease. An enzyme, usually 
from a bacterium, which recognises a specific 
sequence of bases in dsDNA and cuts the DNA at 
or near that position. Type I enzymes bind to the 
recognition site but usually cut the DNA at ran
dom sites. Type II enzymes bind at the recogni
tion site and cut either at or close to that site. The 
cuts in the two DNA strands may be either oppo
site one another, generating BLUNT ENDS, or not 
opposite one another, giving STICKY ENDS with 3' 

or 5' overlaps. The type II enzymes are used 
extensively in recombinant DNA technology. 
Some commonly used type II enzymes are shown 
in the table. A full list of restriction endonucleases 
is published annually in Nucleic Acids Research. 

Enzyme 

Ava I 

Bam HI 

Bg/11 

EcoRI 

Hae III 

Hhai 

Hind III 

Hpai 

Kpni 

Psti 

Sau3A 

Smai 

Cutting site 
J. 

5' CPyCGPuG 3' 
3' GPuGCPyC 3' 

J. t 
5'GGATCC3' 
3'CCTAGG5' 

J. t 
5' AGATCT3' 
3'TCTAGA5' 

J. t 
5'GAATTC 3' 
3'CTTAAG5' 

J. t 
5'GGCC3' 
3'CCGG5' 

t! 
5'GCGC 3' 
3'CGCG5' 

t 
5' AAGCTT3' 
3'TTCGAA5' 

J. t 
5'GTTAAC3' 
3'CAATTG57 

t J. 
5'GGTACC 3' 
3'CCATGG5' 

t J. 
5'CTGCAG3' 
3'GACGTC 5' 

J.t 
5'GATC 3' 
3' CTAG 5' 

J.t 
5'CCCGGG 3' 
3'GGGCCC5' 

t 

End 

5' sticky 

5' sticky 

5' sticky 

5' sticky 

Blunt 

3' sticky 

5' sticky 

Blunt 

3' sticky 

3' sticky 

5' sticky 

Blunt 

restriction endonuclease map. The cutting sites 
for restriction endonucleases marked on a linear 
or circular representation of a dsDNA molecule. 

restriction enzyme. Synonym: RESTRICfiON 
ENDONUCLEASE. 

restriction fragment. A polynucleotide frag
ment produced by cutting dsDNA with a RESTRIC
TION ENDONUCLEASE. 



reticulocyte lysate. See RABBIT RETICULOCYTE 
LYSATE. 

Retroviridae. (Latin 'retro' =backwards, refer
ring to reverse transcription during replication.) 
A family of spherical enveloped viruses compris
ing three sub-families, ONCOVIRINAE, SPUMAVIRINAE 

and LENT/VIRINA£ and several genera and subgen
era. The particles are 80-100 nm. in diameter with 
glycoprotein surface projections of8 nm. There is 
an icosahedral capsid containing a helical ribonu-

100nm 

cleoprotein. The central nucleoid is located acen
trically in the B-TYPE PARTICLES but concentrically 
inc-TYPE PARTICLES. There are at least four inter
nal non-glycosylated structural proteins (GAG), 
two glycosylated envelope (ENV) proteins and 
reverse transcriptase (POL). The RNA is an in
verted dimer of linear (+)-sense. Defective vi
ruses contain monomeric RNA, mw. c.3 x 106, 

polyadenylated at the 3' end and capped at the 5' 
end. The RNA is not infectious. A cellular tRNA, 
serving as primer for reverse transcription, is 
bound by base pairing to a specific primer attach
ment site about I 00 residues from the 5' end of the 
genome. Entry of the virus into the host cell is 
probably by fusion of the viral envelope to the 
plasma membrane. The mechanism of uncoating 
is not known. Replication starts with reverse 
transcription of virus RNA into DNA which 
becomes integrated into the chromosomal DNA 
of the host. Integrated provirus is transcribed into 
virus RNA and mRNAs. Most primary transla
tional products are polyproteins which require 
proteolytic cleavage before becoming functional. 
Endogenous oncoviruses occur widely among 
vertebrates and are associated with many dis
eases. Transmission is both vertical and horizon
tal. 
Matthews, R.E.F. (1982) lntervirology 17, 124. 

Vertebrates 
and 

invertebrates 
reverse passive haemagglutination. A sensi
tive serological test in which red blood cells are 
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coated with virus-specific antibody and used to 
test for the presence of antigen. If virus antigen is 
present, the red blood cells are agglutinated. See 
PASSIVE HAEMAGGLUTINATION. 
Herbert, W .J. ( 1967) In Handbook ofExperimen
tal Immunology. p. 720. ed. D.M. Weir. Black
well Scientific Publications: Oxford. 

reverse transcriptase. An enzyme coded by 
RETROVIRUSES and probably HEPADNAVIRUSES and 
CAULIMOVIRUSES which makes a DNA copy of a 
primed RNA molecule. The enzyme is also ca
pable of synthesising DNA from a DNA template. 
As well as the RNA-dependent DNA polymerase 
activity, reverse transcriptase carries RNaseH 
activity which digests the RNA moiety of an 
RNA-DNA duplex. 

reverse transcription. The process of transfer
ring the genetic information from RNA to DNA. 

revolutions per minute. A measure of the speed 
of a centrifuge. See RELATIVE CENTRIFUGAL FORCE. 

RF. Abbreviation for REPLICATIVE FORM. 

RF virus. Family Papovaviridae, genus 
Polyomavirus. Isolated from the urine of a renal 
transplant patient. Indistinguishable from BK 
VIRUS antigenically but DNAs have 88% homol
ogy. Oncogenic in hamsters in vivo and trans
forms hamster cells in vitro. Grows in human and 
monkey cells. 

Rhabdionvirus oryctes. Former name used for 
the virus disease of the coconut rhinoceros beetle, 
Oryctes rhinoceros which is now classified as a 
member of the NON-OCCLUDED BACULOVIRUS sub
group of the BACULOVIRUS genus (see ORYCTES 

RHINOCEROS BACULOVIRUS). 
Huger, A.M. (1966) J. Invertebr. Pathol. 8, 38. 

Rhabdoviridae. (Greek 'rhabdos' = a rod.) A 
large family of bullet or bacilliform-shaped 
viruses measuring 130-380 x 50-95 nm. with a 
lipid envelope and surface projections 5-10 nm. 
long and c.3 nm. in diameter. In thin section a 

100nm 

Plants 

central axial channel is seen. Characteristic cross
striations (spacing 4.5 to 5.0 nm.) are seen in 
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negatively stained and thin-sectioned particles. 
Truncated particles ranging from one-tenth to 
two-thirds of the length of the virus are common 
except in members infecting plants. Abnormally 
long and double-length particles and tandem 
forms are sometimes seen. The virus contains one 
molecule of non-infectious (-) sense ssRNA 
(mw. c.4 x 1()6) and five major proteins L (large), 
G (glycoprotein), N (nucleoprotein), NS (non
structural) and M (matrix). The surface projec
tions consist of the G protein and the innernucleo
capsid, about 50 nm. in diameter, with helical 
symmetry, consists of an RNA-N protein com
plex together with the L and NS proteins, sur
rounded by the M protein. The nucleocapsid is 
infectious. The virus RNA is transcribed by the 
virion transcriptase into several (+)-sense RNA 
molecules corresponding to the five proteins. The 
natural host range is very wide, including verte
brates, invertebrates, arthropods and plants (see 
PLANT RHABDOVIRUS GROUP). Biological and me
chanical vectors include mosquitoes, sandflies, 
tabanids, midges, mites, leafhoppers and aphids. 
Some of the viruses have been allotted to genera 
(e.g. VEStcuwvtRUS for the vesicular stomatitis 
virus group and LYSSAVIRUS for the rabies virus 
group) but most have not been classified in this 
way. 
Matthews, R.E.F. (1982) Intervirology 17, 109. 

rhabdovirus carpio. See SPRING VIRAEMIA OF 
CARP VIRUS. 

rhabdovirus entamoeba. Family Rhabdo
viridae, unassigned genus. 

rhabdovirus of blue crab. Family Rhabdo
viridae, unassigned genus. 

rhabdovirus of eels. Family Rhabdoviridae, 
unassigned genus. 
Hill, B.J. et at. ( 1980) lntervirology 14, 208. 

rhabdovirus of grass carp. Family Rhabdo
viridae, unassigned genus. Causes disease of 
grass carp. 

Rhadinovirus. A genus in the family Herpes
viridae, subfamily Gammaherpesvirinae with 
ateline herpesvirus 2 as the type species and 
ateline herpesvirus 3 and saimirine herpesvirus 2 
as other members. 

rhinoceros pox virus. Family Poxviridae, sub
family Chordopoxvirinae, unassigned genus. 

Causes disease in rhinoceros. Can be grown in 
chick embryos. 

Rhinovirus. (Greek 'rhis, rhinos' = nose.) 
Family Picornaviridae. A genus comprising the 
common cold viruses. Distinguished from the 
other genera by its buoyant density in CsCl ( 1.40 
glee) which is considerably higher than that of the 
enteroviruses, its base composition and by the 
instability of its members below pHS. There are 
many different serotypes (on the basis of neutrali
sation tests) which infect man but many of these 
may be related anti genically on the basis of prim
ing experiments. There are two serotypes which 
infect horses. There is no vaccine. 

Rhizidiomyces mycovirus. Type member of the 
RHIZIDIOVIRUS GROUP. 

Rhizidiovirus group. (Type member Rhizidio
myces mycovirus). A monotypic genus of a fun
gal virus which has isometric particles, 60 nm. in 
diameter, which sediment at 625S and band in 
CsCl at 1.314 glee. The capsid comprises many 
protein species (mw. 26-84 x 103) and a single 
species of dsDNA (mw. 16.8 x 1Q6). Virus par
ticles are found in all stages of fungal develop
ment and are especially prevalent in the nuclei of 
developing sporangia. The virus is transmitted 
vertically. This genus is considered to have pos
sible affinities With the ADENOVIRIDAE. 
Dawe, V.H. and Kuhn, C.W. (1983) Virology 
130,21. 

rhizobiophage. PHAGE isolated from Rhizobium 
spp. 

rhizomania. A disease of sugar beet caused by 
BEET NECROTIC YELLOW VEIN VIRUS and character
ised by proliferation of rootlets. 

rhododendron necrotic ringspot virus. A 
possible Potexvirus. 
Francki, R.l.B. et at. ( 1985) In Atlas of Plant 
Viruses. Vol. 2. p. 159. CRC Press: Boca Raton, 
Florida. 

Rhoeo discolor virus. A strain of TOBACCO 
MOSAIC VIRUS. 
Thompson, S.M. and Corbett, M.K. ( 1985) Plant 
Disease 69, 356. 

Rhopafosiphum padi virus. Unclassified small 
RNA virus (possible INSECT PICORNAVIRUS) iso
lated from the birdcherry oat aphid, R. padi. 



Virions are isometric, 27 nm. in diameter, sedi
ment at l62S and have a buoyant density in CsCl 
of 1.37 glee. Particles contain three major pro
teins (mw. 31,29.6 and 28.1 x 103) and a polyad
enylated ssRNA genome which sediments at 31S. 
The virus is unrelated to barley yellow dwarf 
virus for which R. padi is a common vector (see 
APHID LETHAL PARALYSIS VIRUS). 
D'Arcy, C.J. et al. (1981) Virology 112,346. 

rhubarb temperate virus. A possible member 
of the Cryptovirus group, subgroup A. 
Boccardo, G. et al. (1987) Adv. Virus Res. 32, 
171. 

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

RI. Abbreviation for REPLICATIVE INTERMEDIATE. 

ribavirin. 1-~-o-ribofuranosyl-1 ,2,4-triazole-3-
carboxamide. A synthetic nucleoside analogue of 
guanosine which interferes with the synthesis of 
guanylic acid and thus has antiviral properties. It 
is active against both DNA and RNA viruses, e.g. 
INFLUENZA, MEASLES, HEPATITIS B, LASSA FEVER 
VIRUSES in vitro but as clinical trials have been 
inconclusive it does not have any widespread use 
in prevention or therapy. 
Sidwell, R.W. eta/. (1972) Science 177,705. 
Streeter, D.G. et al. ( 1973) Proc. Natl. Acad. Sci. 
USA. 70, 1174. 

ribgrass mosaic virus. A Tobamovirus. 
Oshima, N. and Harrison, B.D. ( 1975) CMI/AAB 
Descriptions of Plant Viruses No. 152. 
Wetter, C. (1986) In The Plant Viruses. Vol. 2. p. 
221. ed. M.H.V. van Regenmortel and H. 
Fraenkel-Conrat. Plenum Press: New York. 
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ribonuclease. An enzyme which hydrolyses 
RNA. There are various ribonucleases with dif
ferent activities which can be used in the charac
terisation and sequencing of RNA. 

B. cereus RNase: cleaves RNA on the 3' side of 
pyrimidine residues. Isolated from Bacillus 
cereus. 

RNase A: cleaves RNA on the 3' side of pyrim
idines to give oligonucleotides ending in pyrim
idine 2',3' -cyclic phosphates. Much greater activ
ity on ssRNA than on dsRNA under moderate salt 
concentrations. Isolated from bovine pancreas 
where it is the major RNase. 

RNase C: cleaves preferentially on the 5' side 
of cytidine residues; isolated from human pla
centa. 

RNase CL3: cleaves RNA predominantly on 
the 3' side of cytidine residues and most effi
ciently in urea at 50'C; cleaves at adenine and 
guanine residues less frequently and at uridine 
residues very infrequently. Isolated from chicken 
liver. 

RNase H: see REVERSE TRANSCRIPTASE. 

RNase P: removes the 5' terminal nucleotides 
from E. coli tRNA precursor molecules to gener
ate the 5' termini of mature tRNA molecules. It 
comprises a catalytic RNA subunit and a protein 
subunit. 

RNase Phy I: cleaves RNA on the 3' side of 
adenine, guanine and uridine residues. Isolated 
from Physarum polycephalum, a slime mould. 

RNase Phy M: cleaves RNA on the 3' side of 
adenine and uridine residues. Also isolated from 
Physarum polycephalum. 

RNase S: derived by cleaving the main poly
peptide chain of RNase A with the protease sub
tilisin. Has a similar enzymic activity to RNase A. 

RNase Tl: cleaves RNA on the 3' side of 
guanine residues. Isolated from the fungus Asper
gillus oryzae. 

RNase T2: cleaves RNA on the 3' side of all 
four nucleotides but shows a preference for ade
nine residues. Also isolated from Aspergillus 
oryzae. 
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RNase U2: cleaves RNA on the 3' side of 
purine residues; the cleavage at guanine is sup
pressed in urea at pH 3.5, thus making it specific 
for adenine. Isolated from the fungus Ustilago 
sphaerogena. 

RNase III: cleaves dsRNA and also ssRNA at 
specific sites. Isolated from E. coli. 

ribonucleic acid. A linear polymer of ribonu
cleotides. Exists either as ss or ds molecules 
which are usually linear but can be covalently 
closed (see VIROID). Proteins are translated from 
messenger (m) RNA which is termed plus
strand RNA. Virus genomes can be ssRNA of 
the (+)- or (-)-sense or dsRNA. See NUCLEIC 
ACID. 

ribonucleoprotein. A complex comprising ribo
nucleic acid and protein usually linked by electro
static bonds, e.g. the core of ORTHO
MYXOVIRUSES. 

ribonucleoside. A purine or pyrimidine base 
covalently bound to a ribose sugar molecule. See 
NUCLEIC ACID. 

ribonucleotide. A ribonucleoside with one or 
more phosphate groups esterified to the 5' 
position of the sugar moiety. See NUCLEIC 

ACID. 

ribose. The sugar of ribonucleotides. See NUCLEIC 
ACID. 

ribosomal RNA. The RNA species found in 
ribosomes; they are known by their sedimenta
tion values (S). Prokaryotic ribosomes contain 
one 16S rRNA molecule (for E. coli, 1541 nucleo
tides) in the small subunit, one 23S rRNA 
molecule (for E. coli, 2904 nucleotides) and a 5S 
rRNA (for E.coli, 120 nucleotides) in the large 
subunit. Eukaryotic cytoplasmic ribosomes 
contain four rRNA species. The large subunit 
contains a 28S, a 5.8S and a 5S rRNA; the small 
subunit contains an 18S rRNA. 

ribosome. A subcellular particle composed of 
two subunits (the large and the small) each com
prising one or more RNA molecules and several 
proteins. Ribosomes are responsible for protein 
synthesis, the small subunit binding to mRNA 
and then being joined by the large subunit which 
accepts the aminoacy-tRNA and performs 
peptide bond formation. 

ribosome binding site. A sequence of nucleo
tides in mRNA to which ribosomes will bind. In 
prokaryotes this is termed a Shine-Dalgarno se
quence (after the Australians who first recognised 
it) and is a sequence complementary to the 3' end 
of the 16S rRNA. These ribosomal binding sites 
are 3-9 bases long and precede the translation start 
codon by 3-12 bases. The consensus Shine-Dal
garno sequence is: 

5' AAGGAGGU 3' mRNA 

3' AUUCCUCCACUAG 5' E. coli 
16S 

rRNA 3'end 
In eukaryotes the ribosomes are thought to bind to 
the 5' end of the mRNA. 

rice black streaked dwarf virus. A Phytoreo
virus. 
Shikata, E. (1974) CMI/AAB Descriptions of 
Plant Viruses No. 135. 
Francki, R.I.B. eta/. (1985) In Atlas of Plant 
Viruses. Vol. l. p. 47. CRC Press: Boca Raton, 
Florida. 

rice dwarf virus. A Fijivirus. 
lida, T.T. eta/. (l972)CMI/AAB Descriptions of 
Plant Viruses No. 102. 
Francki, R.I.B. et a/. (1985) In Atlas of Plant 
Viruses. Vol. l. p. 47. CRC Press: Boca Raton, 
Florida. 

rice gall dwarf virus. A possible member of the 
Phytoreovirus group. 
Omura, T. and Inoue, H. (1985) AAB Descrip
tions of Plant Viruses No. 296. 
Francki, R.I.B. et al. (1985) In Atlas of Plant 
Viruses. Vol. l. p. 47. CRC Press: Boca Raton, 
Florida. 

rice giallume virus. A Luteovi rus; considered to 
be a strain of BEET WESTERN YELLOWS VIRUS. 
Casper, R. ( 1988) In The Plant Viruses. Vol. 3. p. 
235. ed. R. Koenig. Plenum Press: New York. 

rice grassy stunt virus. A possible member of 
the Tenuivirus group. 
Hibino, H. ( 1986) AAB Descriptions of Plant 
Viruses No. 320. 

rice hoja blanca virus. A possible member of the 
Tenuivlrus group. 
Morales, F.J. and Niessen, A.l. (1985) AAB 
Descriptions of Plant Viruses No. 299. 



rice necrosis mosaic virus. A member of the 
Barley Yellow Mosaic Virus group. 
Inouye, T. and Fujii, S. (1977) CMI/AAB Des
criptions of Plant Viruses No. 172. 

rice ragged stunt virus. A Fijivirus. 
Milne, R.G. eta/. ( 1982) CMI!AAB Descriptions 
of Plant Viruses No. 248. 
Francki, R.I.B. et a/. (1985) In Atlas of Plant 
Viruses. Vol. l. p. 47. CRC Press: Boca Raton, 
Florida. 

rice stripe necrosis virus. A possible member of 
the Furovirus group. 
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. 

rice stripe virus. Type member of the Rice Stripe 
Virus group. 
Toriyama, S. ( 1983) CMI/AAB Descriptions of 
Plant Viruses No. 269. 

rice stripe virus group. Synonym: TENUIVIRUS 

GROUP. 

rice transitory yellowing virus. A plant 
Rhabdovirus, subgroup 2; transmitted by leaf
hoppers. 
Shikata, E. (1972) CMI/ AAB Descriptions of 
Plant Viruses No. 100. 
Francki, R.I.B. et al. (1985) In Atlas of Plant 
Viruses. Vol. l. p. 73. CRC Press: Boca Raton, 
Florida. 

rice tungro bacilliform virus. A member of the 
Cacao Swollen Shoot Virus group; requires RICE 

TUNGRO SPHERICAL VIRUS for leafhopper trans
mission. 
Francki, R.I.B. et a/. (1985) In Atlas of Plant 
Viruses. Vol. 2. p. 235. CRC Press: Boca Raton, 
Florida. 

rice tungro spherical virus. A possible 
Machlovirus. 
Gingery, R.E. (1988) In The Plant Viruses. Vol. 
3, p.259. ed. R. Koenig. Plenum Press: New York. 

rice waika virus. Synonym: RICE TUNGRO SPHERI

CAL VIRUS. 
Galvez, G.E. (1971) CMI/AAB Descriptions of 
Plant Viruses No. 67. 

rice yellow mottle virus. A possible 
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Sobemovirus. 
Bakker, G.E. (1971) CMI!AAB Descriptions of 
Plant Viruses No. 149. 
Francki, R.I.B. eta/. (1985) In Atlas of Plant 
Viruses. Vol. l. 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. 

rifampicin, rifamycin. An antibiotic which 
binds to a subunit of the RNA polymerase of 
susceptible strains of E. coli, thus inhibiting RNA 
synthesis. Does not inhibit eukaryotic cellular 
RNA polymerases, but 3-oxime derivatives have 
some inhibitory action. Inhibits replication of 
POXVIRUSES. 

Rift Valley fever virus. Family Bunyaviridae, 
genus Phlebovirus. Found in many parts of Af
rica. Causes abortion and death in pregnant and 
new-born cattle, sheep and goats. Lambs develop 
fever, vomiting and diarrhoea but cattle are less 
seriously affected. Buffaloes, camels and ante
lopes can be infected and die. The disease in man 
is much milder. Infection is usually via mosqui
toes but contact infection also occurs. Control is 
by protection against mosquito bites. Mice, 
guinea pigs, ferrets and dogs can be infected 
experimentally. The virus multiplies in chick, 
mouse, rat and human cells and on the chorio
allantoic membrane. 

Riley virus. Synonyms: LACTIC DEHYDROGENASE 

VIRUS, ENZYME ELEVATING VIRUS. Family Toga
viridae, unassigned genus. Isolated from wild and 
laboratory mice in Australia, Europe and the 
USA. Can infect Mus caroli experimentally, 
causing a life-long infection with permanent 
viraemia but no disease. There are abnormally 
high levels oflactic dehydrogenase in the plasma. 
Antibodies are produced but the virus antibody 
complexes are infectious. Replication occurs in 
mouse cell cultures but there is no cpe. 
Mahy B.W.J. & Rowson K.E.K. (1985) J. gen. 
Virol. 66,2297. 

Rinderpest virus. Synonym: CATTLE PLAGUE 

VIRUS. Family Paramyxoviridae, genus Morbilli
virus. Serious infection of many species includ
ing cattle, buffalos, sheep, goats, pigs, camels, 
hippopotami, warthogs, giraffes, yaks and zebus. 
The disease involves high fever and generalised 
infection of the alimentary tract leading to con
stipation followed by diarrhoea. Transmission is 
by contact. Control is by slaughter and by 
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vaccination. There is an excellent attenuated 
vaccine. The virus is related serologically to 
measles, canine distemper and peste des petits 
ruminants viruses. 

ring-necked pheasant leukosis virus. Family 
Retroviridae, subfamily Oncovirinae, genus 
Type C oncovirus, sub-genus Avian type C onco
virus. A strain of subgroup F chicken leukosis 
sarcoma virus. Present as an endogenous virus in 
normal ring-necked pheasant cells. Possesses the 
genetic information to confer group F host range 
specificity to virus particles produced with it as a 
helper virus. 

ring test. A serological test in which the antigen 
solution is mixed with glycerol, placed in a tube 
and antibody is carefully layered on top. The 
antigen-antibody precipitate forms as a ring at the 
interface. 

Ringer's solution. A solution used for culturing 
cells.Consistsof0.66gNaCI,0.015gKCI,O.Ol5g 
CaCI2 per I OOml distilled water with the pH 
adjusted to 7.8 by the dropwise addition of 
NaHCOr 
Ringer, S. (1886) J. Physiol. 7, 291. 

ringspot. Symptom induced by certain plant 
viruses in some hosts, e.g. TOBAcco RINGSPOT 
VIRUS in tobacco, which consists of chlorotic or 
necrotic ring LESIONS with a normal green centre. 
The rings can spread and coalesce giving an 'oak 
leaf' pattern. 

Rio Bravo virus. Synonym: BAT SALIVARY VIRUS. 
Family Flaviviridae, genus Flavivirus. Isolated 
from the salivary gland of a bat caught in Califor
nia. Vector not known. Infects mice and has 
caused laboratory infections. 

Rio Grande virus. Family Bunyaviridae, genus 
Phlebovirus. Isolated from pack rats, Neotoma 
micropus in USA. This species is probably the 
natural host. Mode of transmission not known. 
Has not been reported to cause disease. Kills 
suckling mice when injected. Replicates in Vero 
cells, giving cpe. 

RKV (rabbit) polyoma virus. Family 
Papovaviridae, genus Polyomavirus. 

RNA. Abbreviation for RIBONUCLEIC ACID. 

RNA ligase. An enzyme which can join RNA 

molecules. The usual source is phage T4 which 
encodes a ligase which will join RNA to RNA, 
DNA to DNA or RNA to DNA; the 5' end needs 
to be a phosphate and the 3' end a hydroxyl group. 
The enzyme requires ATP. 

RNA polymerase. An enzyme synthesising 
RNA from either a DNA or RNA template. See 
DNA-DEPENDENT RNA POLYMERASE, RNA-DEPENDENT 

RNA POLYMERASE. 

RNA processing. The modification of RNA after 
transcription. See POST-TRANSCRIPTIONAL PRO
CESSING. 

RNA replicase. Synonym: RNA-DEPENDENT RNA 
POLYMERASE. 

RNA segment. A distinct piece of RNA. Fre
quently refers to the genome segments of 
segmented genome viruses, e.g. the 
dsRNAs of REOVIRUS or the ssRNAs of 
ORTHOMYXOVIRUS. 

RNA transcriptase. Synonym: RNA- OR DNA
DEPENDENT RNA POLYMERASE. 

RNA-dependent DNA polymerase. Synonym: 
REVERSE TRANSCRIPTASE. 

RNA-dependent RNA polymerase. An enzyme 
which transcribes RNA from an RNA template. 
Most RNA viruses encode their version of this 
enzyme. It is frequently found encapsidated in 
viruses with minus-strand (e.g. MYXO- AND PARA
MYXO-VIRUS) or ds (e.g. REOVIRUS) RNA 
genomes. 

RNase. Abbreviation for RIBONUCLEASE. 

robinia mosaic virus. A strain of PEANUT STUNT 
VIRUS. 
Richter, J. eta/. ( 1979) Acta Virol. 23, 489. 
Schmelzer, K. ( 1971) CMI/ AAB Descriptions of 
Plant Viruses No. 65. 

Rocio virus. Family FlaJ•iviridae, genus 
Flavivirus. Isolated from brain of a patient with 
encephalitis in Brazil. Caused an epidemic of 
encephalitis in Sao Paulo in 1975. Possibly trans
mitted by mosquito. Kills mice and hamsters on 
injection. Replicates in Vero and BHK21 cells 
giving cpe. 
Monath T.P. et al. ( 1978) Am. J. trop. Med. Hyg. 
27, 1251. 



rocket immunoelectrophoresis. An immunol
ogical technique for the determination of a single 
constituent in a protein mixture in a number of 
samples. The diluted samples are applied side by 
side into circular wells in an agarose gel contain
ing an antiserum to the protein of interest. Upon 
electrophoresis rocket-shaped precipitates are 
formed which identify the protein; the protein is 
quantified by the area beneath the precipitin line. 
Axelsen, N.H. (1973) Scand. J. Immunol. 2, 
suppl.l, 7. 

rod-shaped phage. See INOVIRIDAE. 

rodent paramyxoviruses. Family Para
myxoviridae, genus Paramyxovirus. Several spe
cies have been described: parainfluenza virus 
type 1 murine, PNEUMONIA VIRUS OF MICE, PERO
MYSCUS VIRUS, NARIV A VIRUS, Mossman virus. 

rodent parvoviruses. Family Parvoviridae, 
genus Parvovirus. Several have been described: 
latent rat virus, H-3 virus, X-14 virus, L-S virus, 
haemorrhagic encephalopathy virus of rats, Kirk 
virus, H-1 virus, HT virus, HB virus, minute virus 
of mice. 

rolling circle. A nucleic acid replication mecha
nism in which the template is a circular molecule. 
The newly synthesised nucleic acid either copies 
as one circle (often displacing a second strand) or 
~ontinues on round several times giving a CON
CATEMERIC molecule. This mechanism is found in 
the DNA replication of phage A and in the RNA 
replication of VIROIDS. 

rose mosaic virus. An llarvirus. Different iso
lates are regarded as being strains of either Prunus 
Necrotic Ringspot Virus or 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. 

rose tobamovirus. A Tobamovirus. 
Brunt, A.A. ( 1986) In The Plant Viruses. Vol. 2. 
p. 283. ed. M.H.V. van Regenmortel and H. 
Fraenkei-Conrat. Plenum Press: New York. 

Ross River virus. Family Togaviridae, genus 
Alphavirus. Isolated from birds and mosquitoes 
in Fiji and Australia. Causes fever in man. Trans
mitted by Aedes vigilax and Culex annulirostris. 
Antibodies are found in cattle, horses, sheep, 
dogs, rats, bats and kangaroos in Australia, New 
Guinea and Solomon Islands. 
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Aaskov J.G. & Davies, C.E.A. (1979) J. immun. 
Meth. 25, 37. 

Rotavirus. Synonym: STELLAVIRUS. Genus of 
family Reoviridae. The capsid has a clearly de
fined outer layer, like the rim of a wheel, with an 
inner layer which gives the appearance of spokes. 
These features suggested the name. The outer 
shell is often removed spontaneously so that 
single as well as double-shelled particles are 
found. The RNA is present as eleven segments. 
There are eight proteins. Rota viruses are found in 
many species, particularly infants. Many par
ticles are present in the faeces. Some isolates 
grow well in cell culture but most grow poorly. 
The viruses from different host species can be 
distinguished serologically but there are common 
antigens associated with the inner capsid pro
teins. Protection requires gut immunity. This is 
provided by maternal antibodies. 
McNulty M.S. (1978) J. gen. Virol. 40, 1. 
Flewett T.H. and Woode G.N. (1978) Arch. 
Virol. 57, 1. 

rougeoJe virus. See MEASLES VIRUS. 

rough membrane. Endoplasmic reticulum en
crusted with ribosomes. mRNAs are translated by 
the ribosomes and the membrane isolates and 
transports the proteins. See SMOOTH MEMBRANE. 

Rous sarcoma virus. Family Retroviridae, 
subfamily Oncovirinae, genus Type C oncovirus 
group. The first virus shown to cause a solid 
tumour. There are a number of strains varying in 
their oncogenicity and host range. They are usu
ally defective, requiring a leukaemia virus to code 
for the virus coat, which determines host range. 
The viruses transform cells in culture which do 
not produce infective virus unless also infected 
with a leukaemia virus. 

Roux flask. A glass (or plastic) flask for cultur
ing cells. Named after Emile Roux, assistant to 
Louis Pasteur. 

Rowson-Parr virus. Family Retroviridae, 
subfamily Oncovirinae, genus Type C oncovirus 
group. A strain of mouse leukaemia virus isolated 
from a Friend virus preparation by end-point 
dilution. Depresses the immune response and 
eventually gives rise to neoplastic lymphoid cells 
in the spleen and other lymphoid tissues. 
Rowson K.E.K. and Parr I.B. ( 1970) Int. J. Cancer 
5, 96. 
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Royal Farm virus. Family Flaviviridae, genus 
Flavivirus. Isolated from a tick Argas hermanni 
in Afghanistan. 

rRNA. Abbreviation for RIBOSOMAL RNA. 

RT virus. Family Parvoviridae, genus Parvo
virus. Isolated from the RT line of rat fibroblasts. 
Hallauer C. eta/., (1971) Arch. Virol. 35, 80. 

Rubarth's disease virus. See CANINE HEPATITIS 
VIRUS. 

rubber policeman. A glass rod with a rubber 
tube on one end used for scraping cells off sur
faces and for resuspending pellets. 

Rubella virus. Synonym: GERMAN MEASLES 
VIRUS. Family Togaviridae, genus Rubivirus. 
Causes a mild illness in man with generalised rash 
and enlarged lymph nodes. However, infection 
during first three to four months of pregnancy 
often results in infection of the foetus and severe 
congenital abnormalities. Several species can be 
infected experimentally but show no disease 
except leucopenia and rash. Major epidemics 
occur periodically. The virus is grown in duck 
eggs and a wide range of cell cultures. A good 
attenuated vaccine is available and should be 
given to all girls before puberty. 
Banatvala J.E. (1977) Recent Adv. clin. Virol.l, 
171. 

Rubeola virus. See MEASLES VIRUS. 

Rubivirus. (Latin 'rubeus' =reddish.) A genus in 
the family Togaviridae. The only member is 
rubella virus, the virus causing congenital abnor
malities if the mother becomes infected early in 
pregnancy. 

Rubus Chinese seed-borne virus. A possible 
Nepovirus. 
Barbara, D.J. eta/. (1985) Ann. Appl. Biol.107, 
45. 

Rubus yellow net virus. A member of the Cacao 
Swollen Shoot Virus group. 
Stace-Smith, R. and Jones, A.T. (1978) CMI/ 
AAB Descriptions of Plant Viruses No. 188. 
Francki, R.I.B. et a/. ( 1985) In Atlas of Plant 
Viruses. Vol. 2. p. 235. CRC Press: Boca Raton, 
Florida. 

Runde virus. Family Coronaviridae, genus 

Coronavirus. Isolated from the tick Ixodes uriae 
in sea bird colonies at Runde, Norway. Kills new
born mice when injected but produces a persistent 
infection in older mice. Replicates with cpe in 
BHK cells. 
Traavick T. ( 1979). Acta Path. Microbiol. Scand. 
B,87, I. 

Russian autumn encephalitis virus. See JAPA
NESE B ENCEPHALITIS VIRUS. 

Russian spring-summer encephalitis virus. 
See TICK-BORNE ENCEPHALITIS VIRUS. 

Russian winter wheat mosaic virus. A probable 
plant Rhabdovirus; transmitted by leafhopper. 
Francki, R.I.B. et a/. (1985) In Atlas of Plant 
Viruses. Vol. I. p. 73. CRC Press: Boca Raton, 
Florida. 

ryegrass chlorotic streak virus. A Luteovirus. 
Toriyama, S. eta/. (1983) Ann. Phytopath. Soc. 
Japan 49, 610. 

ryegrass cryptic virus. A member of the 
Cryptovirus group, subgroup A. 
Boccardo, G. eta/. (1987) Adv. Virus Res. 32, 
171. 

ryegrass mosaic virus. Type member of the 
Ryegrass mosaic virus group. 
Slykhuis, J.T. and Paliwal, Y.C. (1972) CMI/ 
AAB Descriptions of Plant Viruses No. 86. 

ryegrass mosaic virus 'group'. Unofficial 
group of plant viruses with flexuous rod-shaped 
particles, 700-720 nm. long and 11-15 nm. wide. 
Coat protein subunits (mw. 29 x I 03) are arranged 

100nm 

in a helix with pitch 3.3 nm. Each particle contains 
a single molecule oflinear( +)-sense ssRNA (mw. 
2.7 x 1<1'). Host range is narrow. Virus particles 
are found in most cell types. Members are easily 
mechanically transmitted. Natural transmission 
is by Eriophyid mites in the SEMIPERSISTENT 
TRANSMISSION manner. 

ryegrass mottle virus. An unclassified plant 
virus with isometric particles. 
Toriyama, S. eta/. ( 1983) Ann. Phytopath. Soc. 
Japan 49, 610. 


