
StAr 126 virus. Family Bunyaviridae, genus 
Bunyavirus. 

sw10• SEDIMENTATION COEFFICIENT expressed in 
Svedbergs and adjusted to 20"C and water. 

SA6 virus. See CERCOPITHECID HERPESVIRUS 2. 

SA8 virus. See CERCOPITHECID HERPESVIRUS 3. 

SAlt virus. Family Reoviridae, genus Rota
virus. 

SA12 virus. Family Papovaviridae, genus 
Polyomavirus. Virus isolated from baboons. 

S-adenosyi·L·homocysteine (AdoHcy, SAH). 
An inhibitor of methylation, e.g. of nucleic acids, 
as it is an analogue of S-ADENOSYL-L-METHIONINE. 

S-adenosyl-L-methionine (AdoMet, SAM). An 
intracellular source of activated methyl groups 
including those used for RNA or DNA methyla
tion. Stimulates transcription in some viruses, 
e.g. CYTOPLASMIC POL YHEDROSIS VIRUSES. Also 
required by class I restriction endonucleases for 
their initial binding. 

Sabo virus. Family Bunyaviridae, genus 
Bunyavirus. Isolated from cattle, goats and Culi
coides sp. in Nigeria. 

Saboya virus. Family Flaviviridae, genus 
Flavivirus. Isolated from Kenya's gerbil Tatera 
kempi in Senegal. Antibodies present in many 
species. 

sacbrood virus. Unclassified small RNA virus (a 
possible INSECf PICORNAVIRUS) isolated from the 
European honey bee Apis mellifera. Larvae in
fected with the disease fail to pupate. Virions are 
isometric, 30 nm. in diameter, sediment at l60S 
and have a buoyant density in CsCl of 1.35 glee. 
Particles contain three structural proteins (mw. 

s 
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31.5, 28 and 25 x 103) and an ssRNA genome 
(mw. 2.6 x l 06). It is serologically related, though 
not identical, to THAI SACBROOD VIRUS. 
Bailey, L. et al. (1982) J. Invertebr. Pathol. 39, 
264. 
Moore, N.F. et al. (1985) J. gen. Virol. 66,647. 

Saccharomyces cerevisiae virus Ll (ScV-Ll). 
(Synonym: scv-LlA). A member of the Totivirus 
group. 

Saccharomyces cerevasaae virus Ll group. 
Now the TOTIVIRUS GROUP. 

Saccharomyces cerevisiae virus La (ScV-La). 
(Synonym: ScV-LB/C). A possible member of 
the Totivirus group. 

Sacramento River Chinook salmon disease. 
Synonym: CHINOOK SALMON VIRUS. Family 
Rhabdoviridae, unassigned genus. Causes 
necrosis of haematopoietic tissues of spleen and 
kidney in trout and salmon. The fish often have 
subdermal lesions at back of head. The virus 
causes epidemic disease in hatcheries. Replicates 
in FHM cells or other fish cell lines with cpe. 

Sagiyama virus. Family Togaviridae, genus 
Alphavirus. Isolated from mosquitoes in Japan. 
Kills new-born mice on injection. 

saguaro cactus virus. A member of the Carmo
virus group. 
Nelson, M.R. et al. (1975) CMI/AAB Descrip
tions of Plant Viruses No. 148. 
Francki, R.I.B. eta/. (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. 

SAH. Abbreviation for s-ADENOSYL-L-HOMO
CYSTEINE. 

R. Hull et al., Virology
© Palgrave Macmillan, a division of Macmillan Publishers Limited 1989
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Saint Augustine decline virus. A strain of 
PANICUM MOSAIC VIRUS. 

Saint Floris virus. Family Bunyaviridae, genus 
Phlebovirus. Isolated from a gerbil of Tatera sp. 
in Central Africa. 

Saint Louis encephalitis virus. Family 
Flaviviridae, genus Flavivirus. Occurs in Can
ada, USA, Central and S. America, causing fever 
and occasionally encephalitis. Injection into mice 
causes encephalitis. Virus can be grown in eggs 
and in many cell cultures, causing cpe. 

Saintpaulia leaf necrosis virus. A possible plant 
Rhabdovirus. 
Francki, R.I.B. et al. ( 1985) In Atlas of Plant 
Viruses. Vol. l. p. 73. CRC Press: Boca Raton, 
Florida. 

Sakhalin virus. Family Bunyaviridae, genus 
Nairovirus. First isolated from the tick Ixodes 
putens on Sakhalin Island where it is associated 
with guillemots. Also found on the Kuril, Com
modore and Aleutian Islands and the north coasts 
of Europe, Canada and the USA. Associated with 
penguin colonies in the southern hemisphere. 
Infects mice injected i.e. and replicates in experi
mentally infected Culex modestus mosquitoes. 

Salanga virus. Unclassified arthropod-borne 
virus, isolated from the blood of a rat trapped in 
Salanga (Central African Republic). 

Salchabad virus. Family Bunyaviridae, genus 
Phlebovirus. Isolated from female sandflies 
Phlebotomus sp. in Iran. Antibodies present in 
man and sheep. 

saline. A solution of NaCI, usually at 0.15M, 
either buffered or in water. 

Salmonid rhabdoviruses. Family Rhabdo
viridae, unassigned genus. Viruses causing dis
ease in young fish: INFECTIOUS HAEMATOPOIETIC 
NECROSIS VIRUS, OREGON SOCKEYE DISEASE VIRUS, 
SACRAMENTO RIVER CHINOOK SALMON DISEASE VIRUS 
in USA and Canada, and EGTVED VIRUS in Europe. 

salting out. The precipitation of proteins or 
nucleic acids in concentrated salt solutions. 
Ammonium sulphate and sodium sulphate are 
frequently used for the precipitation of proteins 
and, since different proteins precipitate at differ
ent salt concentrations, the method can be used 

for their fractionation and partial purification. 
Similarly the precipitation of different nucleic 
acids depends on the concentration of salt solu
tion, e.g. LiCJ. See SOLUBLE RNA. 

SAM. Abbreviation for S-ADENOSYL-L-METHIO
NINE. 

sambucus vein clearing virus. A possible plant 
Rhabdovirus. 
Francki, R.I.B. et al. (1985) In Atlas of Plant 
Viruses. Vol. l. p. 73. CRC Press: Boca Raton, 
Florida. 

Samford virus. Family Bunyaviridae, genus 
Bunyavirus. Isolated from Culicoides brevi tars is 
in Queensland, Australia. Antibodies present in 
horses. 
Doherty R.L. (1972) Aust. vet. J. 48, 81. 

Sammon's opuntia virus. A Tobamovirus. 
Brunt, A.A. (1986) In The Plant Viruses. Vol. 2. 
p. 285. ed. M.H.V. van Regenmortel and H. 
Fraenkei-Conrat. Plenum Press: New York. 

SAN 2401. Experimental product of the nuclear 
polyhedrosis virus of Heliothis zea later devel
oped by Sandoz Inc. as ELCAR. 

SAN 4041. Experimental preparation of the 
nuclear polyhedrosis virus of Autographa cali
fornica produced for commercial trials by Sandoz 
Inc. during the early 1980s for the biological 
control of the cabbage looper, Trichop/usia ni and 
other susceptible lepidopteran hosts. 

SAN 4051. Experimental product of the nuclear 
polyhedrosis virus of the cabbage looper, 
Trichoplusia ni, produced by Sandoz Inc. during 
the early 1980s for the biological control of the 
homologous host. 

SAN 4061. Experimental product of the gran
ulosis virus of the codling moth, Cydia pomonella 
produced by Sandoz Inc. during the early 1980s 
for the biological control of the codling moth. 

San Angelo virus. Family Bunyaviridae, genus 
Bunyavirus. Isolated from mosquitoes in Texas. 
Antibodies found in raccoons and opossums. 

San Juan virus. Family Bunyaviridae, genus 
Bunyavirus. 

San Miguel sea lion virus. Family CalicMridae, 



genus Calicivirus. First isolated from sea lions on 
San Miguel island off the coast of California. 
Since isolated from many other marine mammal
ian species living in the Pacific Ocean. Consid
ered to be a cause of abortion in sea lions. Its close 
serological and structural relationship to vesicu
lar exanthema virus suggests that marine mam
mals may be a reservoir of the virus for terrestrial 
animals. Pigs and African green monkeys can be 
infected experimentally. The virus grows well in 
several cells, giving cpe. 
Burroughs J.N. eta/. ( 1978) Intervirology 10, 51. 

sandfly fever virus. Synonym: HUNDS
KRANKHEITVIRus. Family Bunyaviridae, genus 
Ph/ebovirus. Isolated from man in Italy, Egypt, 
Iran and Pakistan. The sandfly Phlebotomus pa
patasi is the vector. Causes fever, which may be 
recurrent. Replicates in human, mouse and ham
ster kidney cell cultures, with cpe. 

Sandjimba virus. Family Bunyaviridae, genus 
Bunyavirus. Isolated from a bird Acrocephalus 
schoenobaenus in the Central African Republic. 

Sanger method. The DIDEOXY METHOD for se
quencing DNA. The DNA to be sequenced is in a 
single-stranded form usually by cloning in PHAGE 
Ml3. A primer comprising a sequence comple
mentary to that immediately 5' of the insert is an
nealed to the ssDNA and the reaction mixture is 
divided into four aliquots. To each are added the 
four deoxyribonucleotides (dNTPs) (one of 
which is labelled, usually radioactively, with a-
32P-ATP) plus a dideoxyribonucleotide (ddNTP) 
(see DIDEOXYRIBOSE) such that each aliquot has a 
different ddNTP. The KLENOW FRAGMENT of DNA 
polymerase is added and starts the synthesis of 
DNA complementary to the ssDNA template. 
When a ddNTP is incorporated into the newly 
synthesised strand no further dNTP can be added 
because the ddNTP lacks a 3' hydroxyl group. 
The ratio of ddNTP:dNTP is adjusted so that the 
synthesis ofthe new DNA is terminated at all the 
positions at which the ddNTP can be inserted. 
Thus a nested set of fragments, based 5' on the 
primer and ending in a ddNTP, is formed. These 
fragments are separated by electrophoresis in a 
polyacrylamide gel, the four reaction mixtures 
being placed in adjacent tracks. The fragments 
are detected as bands by autoradiography and the 
sequence is read directly from the band pattern or 
ladder. 
Sanger, F. et a/. (1977) Proc. Natl. Acad. Sci. 
USA. 74, 5463. 

scanning electron microscope 20 I 

Sango virus. Family Bunyaviridae, genus 
Bunyavirus. Isolated from cattle and from flies of 
Culicoides sp. in Nigeria and Kenya. 

Santa Rosa virus. Family Bunyaviridae, genus 
Nairovirus. 

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

sarkosyl. Sodium lauroyl sarcosinate. An ani
onic detergent used to disrupt virus particles or 
cells. 

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

satellite virus. A defective virus which requires 
a helper virus to provide functions necessary for 
replication. It may code for its own coat protein 
(see TOBACCO NECROSIS SATELLITE VIRUS) or vari
OUS other products. 

Sathuperi virus. Family Bunyaviridae, genus 
Bunyavirus. Isolated from cattle and mosquitoes 
in India and Nigeria. 

satsuma dwarf virus. A member of the 
Fabavirus group. 
Usugi, T. and Saito, Y. (1979) CMI/AAB 
Descriptions of Plant Viruses No. 208. 

Saumarez Reef virus. Family Flaviviridae, 
genus Flavivirus. Isolated from sea-bird tick 
Ornithodoros capensis, from sooty terns on is
lands off the coast of Queensland, Australia, and 
Ixodes endyptidis from silver gulls in Tasmania. 
Paralyses new-born mice on injection. 

Sawgrass virus. Family Rhabdoviridae, unas
signed genus. Isolated from the eastern dog tick 
Dermacentor variabilis and the rabbit tick 
Haemaphysalis leporis-pa/ustris in Florida. 

Scabby mouth virus. See ORF VIRUS. 

scanning electron microscope. A type of elec
tron microscope in which a beam of electrons a 
few hundred angstroms in diameter systemati
cally sweeps over the specimen; the intensity of 
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5' ____ 0H3' 
Anneal short primer to 3·---------!-:---------s· single-stranded template 

Primer extended by Klenow enzyme 
+ 4dNTPs (one labelled) + 1ddNTP 
for each reaction l + ddATP l + ddGTP l + ddCTP l + ddTTP 

-'VVddA -vvv- ddG 

-vvvvvvddA -vvwvddG ~ddC ~ddT 

Denature, run on polyacrylamide 
gel and locate labelled fragments 

Read 
sequence 
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secondary electrons generated at the point of 
impact of the beam on the specimen is measured 
and the resulting signal is fed into a cathode-ray 
tube display which is scanned in synchrony with 
the scanning of the specimen. Used to give en
larged images of the surface of structures. 

Scatchard plot. A method for analysing data to 
assess the interaction between small molecules 
which bind ions (ligands) and the ions them
selves. Values ofrn/M are plotted against rn where 
rn = moles ion bound/moles ligand and M = 
molarity of the ion. From the intercept on the rn 
axis the number of ions bound can be estimated; 
the slope gives the binding constant. 
Scatchard, G. (1949) Ann. N.Y. Acad. Sci. 51, 
660. 

Schiff's reagent. See FEULGEN STAIN. 

Schlieren optics. An optical system which de
tects gradients of concentration of a solute in a 

solvent. In its simplest form light is collimated by 
a lens and focused on to a knife-edge by a second 
lens, the gradient is placed between the two lenses 
and the resultant diffraction pattern recorded. By 
the use of a phase plate a differentiated curve of 
the gradient can be obtained. 

Schneider's Drosophila Medium. A cell-cul
ture medium for the propagation of insect cells 
from Drosophila spp. 
Schneider, I. (1966) J. Embryol. exp. Morph.lS, 
271. 

scintillation counter. A device in which the 
scintillations produced in a fluorescent material 
by ionizing radiation are detected and counted by 
a multiplier phototube and associated circuitry. 

scintillation fluid. A solvent, usually organic, 
containing one, two or three solutes which con
vert the kinetic energy of a nuclear particle tra
versing the medium into light photons at a maxi-



mum efficiency. The solutes, also known as scin
tillators, fluors or lumifluors are ranked accord
ing to their level of fluorescent energy, that with 
the highest being the primary solute and the others 
secondary solutes. The secondary solutes shift the 
emission spectrum of the system to longer wave
lengths to match the spectral responses of the 
multiplier cathode. One of the most commonly 
used scintillation fluids is composed of PPO and 
POPOP dissolved in toluene. A third solute might 
be added to increase the solubilising power for the 
sample specimen, e.g. TRITON X -I 00 can be added 
to enhance water incorporation. 
Peng, C.T. (1977) Sample Preparation in Liquid 
Scintillation Counting. The Radiochemical 
Centre. Amersham, England. 

scrapie agent. Unclassified. This agent causes 
ataxia in sheep and goats which usually results in 
death. Mode of transmission is not known but is 
probably vertical. The disease can be transmitted 
experimentally in sheep and goats by injection of 
brain tissue from infected animals. Mice and 
hamsters can also be infected experimentally. 
The incubation period is several months. The 
agent is probably similar to that causing 
Creutzfeldt-Jakob disease. There has been much 
controversy regarding the nature of the agent and 
there are still no definite clues to its identity. See 
PRION. 
Kimberlin, R.H. ( 1984 ). Principles of Bacteriol
ogy, Immunology, Vol. 4, ed. G.S. Wilson and F. 
Brown. 

Scrophularia mottle virus. A Tymovirus. 
Bercks, R. (1973) CMI/AAB Descriptions of 
Plant Viruses No. 113. 
Francki, R.I.B. et a/. (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. 

ScV-LlA. See SACCHAROMYCES CEREVISIAE VIRUS 

Ll. 

ScV-LB/C. See SACCHAROMYCES CEREVISIAE 
VIRUS LA. 

SDI. Abbreviation for SEROLOGICAL DIFFERENTIA
TION INDEX. 

SDS. Abbreviation for SODIUM OODECYL SUL
PHATE. 

sedimentation rate 203 

SDS-polyacrylamide gel electrophoresis. 
Electrophoresis in polyacrylamide gels of pro
teins denatured with the anionic detergent SODIUM 
OODECYL SULPHATE (SDS). The treatment with 
SDS usually gives proteins equal charge per unit 
mw. and thus the proteins are separated according 
totheirmw. 
Gordon, A. H. ( 1975) Electrophoresis of Proteins 
in Polyacrylamide and Starch Gels. North Hol
land/American Elsevier: Amsterdam. 

sea lion pox virus. Family Poxviridae, subfam
ily Chordopoxvirinae, genus Parapoxvirus. 
Isolated from a captive California sea lion 
Zalophus californianus. Causes severe disease in 
sea lions. 

seal morbillivirus. A MORILLIVIRUS which caused 
an epizootic of seals in the Baltic Sea and North 
Sea in 1988 leading to the death of many animals. 
Closely related to CANINE DISTEMPER and RINDER
PEST VIRUSES. 
Cosby, S.L. eta/. Nature 336, 115. 

Sebokele virus. Unclassified. Isolated from an 
adult female rodent Hylomyscus sp. in the Central 
African Republic. 

sedimentation coefficient. The rate at which a 
macromolecule sediments under a defined gravi
tational force. The basic unit is the Svedberg (S) 
which is I0-13 sec. The sedimentation coefficient 
(s), often measured in an ANALYTICAL ULTRACEN
TRIFUGE, is given by the equation: 

dr 
s=--x --

w2r dt 

where r =radius (distance in em. between the 
macromolecule and the centre of rotation) 
w = the angular velocity of the centrifuge rotor in 
radians per second 

dr = the rate of movement of the macromolecule 
dt in em. per sec. 

See SVEDBERG EQUATION. 

sedimentation rate. The rate at which a macro
molecule moves in a standard gravitational field. 
This rate is influenced by the mass, shape, hydra
tion and PARTIAL SPECIFIC VOLUME of the macro
molecules as well as the temperature and viscos
ity of the solvent. The measure of the rate in the 
standard gravitational field of I em sec·2 is the 
SEDIMENTATION COEFFICIENT. 



204 Seletar virus 

Seletar virus. Family Reoviridae, genus Orbi
virus. Isolated from the tick Boophilus microplus 
in Singapore and Malaysia. Antibodies found in 
cattle, pigs and carabao. 

Sembalum virus. Unclassified. Isolated from 
herons in India. 

semiconservative replication. A modeL of DNA
DEPENDENT DNA REPLICATION in which the synthe
sis uses both strands of dsDNA as templates 
resulting in progeny each comprising one parent 
strand and one new strand. DNA polymerases 
only synthesise in the 3' ~ 5' direction. Thus on 
circular molecules the synthesis will be bidirec
tional. On linear molecules synthesis usually 
starts at one end; it proceeds continuously in the 
5' ~ 3' direction on one template but discontinu
ously on the other. In the discontinuous strand 
short pieces of DNA are synthesised in the 5' ~ 
3' direction and are joined to each other by DNA 
ligase. The leading edge of synthesis, where the 
dsDNA becomes separated to give the ss tem
plates, is termed the replication fork. It is consid
ered that this is the mechanism by which DNA 
replication usually takes place in nature. See 
OKAZAKI FRAGMENTS. 

semipersistent transmission. The relationship 
between a plant virus and its arthropod vector 
which is intermediate between NON-PERSISTENT 
TRANSMISSION and PERSISTENT TRANSMISSION. It has 
the features of short acquisition feed and no latent 
period found in non-persistent transmission, but 
the vector remains able to transmit the virus for 
periods of hours to days which is longer than the 
non-persistent transmission. 

Semliki Forest virus. Family Togaviridae, 
genusAlphavirus. Natural host and vector are not 
known but antibodies are found in man and wild 
primates in many countries in Africa and in Bor
neo and Malaya. Multiplies in the mosquito Aedes 
aegypti. Not usually associated with disease in 
man but there is one well-documented case of 
fatal infection of a laboratory worker in Germany. 
Causes encephalitis in adult mice, guinea pigs, 
rabbits and Rhesus monkeys on injection. The 
virus grows well in eggs and in many cell cultures, 
causing cpe. 

Sendai virus. Synonym: PARAINA..UENZA VIRUS 
TYPE 1 MURINE; JAPANESE HAEMAGGLUTINATING 

VIRUS. Family Paramyxoviridae, genus Para
myxovirus. Occurs as a latent infection oflabora-

tory mice, rats and guinea pigs. Causes inapparent 
infection in ferrets, monkeys and pigs. Grows in 
many cell cultures and in embryonated 
eggs. 
Ishida N. and Homma M. (1978) Adv. Virus 
Research 23, 349. 

Sepik virus. Family Flaviviridae, genus 
Flavivirus. Isolated from mosquitoes in New 
Guinea. Causes fever in man. 

sequence. The order of nucleotides in RNA or 
DNA or of amino acids in a polypeptide. 

sequencing. The determination of a sequence of 
a nucleic acid or protein. See SANGER METHOD, and 
MAXAM AND GILBERT METHOD for DNA, EDMAN 

DEGRADATION for proteins. 

serological differentiation index. A measure of 
the degree of serological cross reactivity of two 
antigens. It is the number of two-fold dilution 
steps separating the homologous and 
heterologous TITRES. Because of the variation in 
the response of animals to antigens it is only 
reliable if it is the average of several measure
ments. 
Van Regenmortel, M.H.V. and von Wechmar, 
M.B. (1970) Virology 41, 330. 

serology. The branch of science dealing with 
properties and reactions of sera and particularly 
the use of antibodies in the sera to examine the 
properties of antigens. 

serotype. A group of viruses or microorganisms 
distinguished on the basis oftheir antigenic prop
erties. 

Serra de Navio virus. Family Bunyaviridae, 
genus Bunyavirus. Isolated from Aedes fulvus 
mosquitoes in Brazil. Not reported to cause dis
ease. 

serum hepatitis virus. See HEPATITIS 8 VIRUS. 

serum neutralisation. The inhibition of the 
infectivity of a virus by antiserum. 

serum-free medium. A culture medium used for 
growing viruses in animal tissues or cells. The 
medium does not contain foetal calf serum or 
other serum additives, but does contain essential 
salts, amino acids and an energy source (usually 
glucose). 



SEV. Abbreviation sometimes used to describe 
the SNPV subtype of NUCLEAR POL YHEDROSIS 
VIRUSES where the enveloped virions contain pre
dominantly single nucleocapsids. See MEV. 

SF-Naples virus. Family Bunyaviridae, genus 
Phlebovirus. 

SF -Sicilian virus. Family Bunyaviridae, genus 
Phlebovirus. 

shallot latent virus. A Carlavirus. 
Bos, L. (1982) CMI/AAB Descriptions of Plant 
Viruses No. 250. 
Francki, R.I.B. et al. (1985) In Atlas of Plant 
Viruses. Vol. 2. p. 173. CRC Press: Boca Raton, 
Florida. 

Shamonda virus. Family Bunyaviridae, genus 
Bunyavirus. Isolated from cattle and Culicoides 
sp. in Nigeria. 

Shark River virus. Family Bunyaviridae, genus 
Bunyavirus. Isolated from mosquitoes in Florida, 
Mexico and Guatemala. 

sheep capripox virus. Synonyms: CLAVELEE 
VIRUS, ISIOLO VIRUS, KEDONG VIRUS, VARIOLA OVINA 
VIRUS. Family Poxviridae, subfamily Chlordo
poxvirinae, genus Capripoxvirus. Causes a 
generalised pock disease in sheep, often with 
tracheitis and involvement of the lungs. High 
mortality. Occurs in Africa, Asia, Middle East, 
Southern Europe and the Iberian Peninsula. 
Replicates in sheep, goat and calf cultures with 
cpe. An attenuated vaccine is used successfully. 
Singh I.P. et al. (1979) Vet. Bull. 49, 145. 

Shine-Dalgarno sequence. See RIBOSOME BIND
ING SITE. 

shipping fever virus. Family Paramyxoviridae, 
genus Paramyxovirus. A bovine strain of para
influenza virus type 3. Causes respiratory disease 
in cattle. 

Shokwe virus. Family Bunyaviridae, genus 
Bunyavirus. 

Shope fibroma virus. See RABBIT FIBROMA VIRUS. 

Shope papilloma virus. See RABBIT PAPILLOMA 
VIRUS. 

show fever virus. See FELINE PANLEUCOPENIA 
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VIRUS. 

Shuni virus. Family Bunyaviridae, genus 
Bunyavirus. Isolated from man, cattle and sheep 
in Nigeria and South Africa. Causes disease in 
man. 

sialic acid. Synonym: N-ACETYLNEURAMINIC ACID. 
A constituent of many glycoproteins. Cleaved 
from glycoprotein virus receptors by NEUR
AMINIDASE. 

sialodacryoadenitis virus. Family Corona
viridae, genus Coronavirus. Isolated from rats 
with sialodacryoadenitis, a disease affecting the 
submaxillary, salivary and Harderian glands. 
There is necrosis of the ductal epithelium with 
acute lymphocytic infiltration and gelatinous 
oedema. Staining of the fur due to porphyrin 
excretion in the tears occurs. Injection i.e. into 
new-born mice causes ataxia, paralysis and death. 
Older mice are resistant. Related antigenically to 
rat coronavirus and mouse hepatitis virus. Will 
replicate in primary rat kidney cells. 

sigla. A name formed from letters or other 
characters taken from the words in a compound 
term. Virus group names are often sigla, e.g. 
POTYVIRUS from potato virus Y, PAPOVAVIRUS from 
papilloma, polyoma and vacuolating agent. 

Sigmavirus. Synonym: CARBON DIOXIDE SENSI
TIVITY VIRUS. Probable member of the Rhabdo
viridae not yet assigned to a genus. A disease of 
adult fruit flies (Drosophila spp.) which is con
genitally transmitted. The presence of Sigma
virus in the fly appears to cause no harm unless the 
insect is exposed to pure C02, when even brief 
exposure to the gas causes death of the insect 
(hence, the alternative name). The virion proteins 
and nucleic acid resemble those of other rhabdo
viruses, particularly vesicular stomatitis virus. 
Teninges, D. and Bras-Herreng, F. ( 1987) J. gen. 
Virol. 68, 2625. 

signal peptide. A short segment usually of 15-30 
amino acids at the N-terminus of a secreted or 
exported protein which enables it to pass through 
the membrane of the cell or organelle. The signal 
peptide is then usually removed by a specific 
protease and therefore is not present in the mature 
protein. 
Lingappa, V.R. eta/. (1979) Nature 281, 117. 

signal sequence. a) Synonym: SIGNAL PEPTIDE or 
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b) the nucleotide sequence encoding a signal 
peptide. 

Sil phage. Unclassified PHAGE isolated from 
Aquaspirillum itersonii. Particles are isometric, 
63 nm. in diameter, unenveloped and contain 
linear dsDNA (mw. 26 x 106). Representative of 
phage morphotype D2 (see PHAGE). 
Clark-Walker, G.D. and Primrose, S.B. (1971) J. 
gen. Virol. 11, 139. 

silent infection. An infection with no detectable 
symptoms. Can also be termed a latent infection. 

silverwater virus. Family Bunyaviridae, genus 
Bunyavirus. Isolated from ticks removed from 
hares in Canada. 

Simbu virus. Family Bunyaviridae, genus 
Bunyavirus. Isolated from mosquitoes in S. 
Africa, Central African Republic and 
Cameroons. Antibodies found in man but no 
disease has been reported. Gives name to 
group of viruses which are related sero
logically. 

simian adenovirus. Family Adenoviridae, genus 
Mastadenovirus. Most infections are silent but 
some strains are associated with respiratory and 
enteric disease in baboons, Rhesus, Erythrocebus 
and Cercopithecus monkeys. Experimentally 
some strains are oncogenic in hamsters. Viruses 
cause cpe in monkey kidney cells. 

simian enterovirus. Family Picornaviridae, 
genus Enterovirus. Isolated from monkey tissue 
or excreta. Can cause latent infection in monkey 
kidney cell cultures. 
Hull, R.N. (1968). Virology Monographs No.2. 

simian foamy virus. Family Retroviridae, 
subfamily Spumavirinae. Isolated from throat 
washings of several different species of monkey. 
Exists as several distinct antigenic types. Causes 
foamy degeneration and syncytia formation in 
cell culture. 

simian haemorrhagic fever virus. Family 
Flaviviridae, genus Flavivirus. Causes high 
fever, facial oedema, splenomegaly and severe 
haemorrhagic diathesis in Rhesus monkeys. Non
pathogenic in mice. Replicates in Rhesus monkey 
cells with cpe. 
Trousdale, M.D. et al. (1975). Proc. Soc. exp. 
Bioi. Med.lSO, 707. 

simian immunodeficiency virus (SlY). Family 
Retroviridae, subfamily Lentivirinae. Causes a 
disease in monkeys which is similar to AIDS in 
man. This suggests the monkey as a good model 
for studying AIDS. 

simian papilloma virus. Family Papovaviridae, 
genus Papillomavirus. Causes papillomas in 
Cebus monkeys. The virus can be transmitted 
experimentally to both new and old world mon
keys, causing thickening of the epidermis but 
there is no invasion of normal tissue. 
Lucke, B. eta/. ( 1950). Federation Proc. Am. Soc. 
Exp. Bioi. 9, 336. 

simian sarcoma virus. See WOOLL v MONKEY 
SARCOMA VIRUS. 

simian vacuolating virus. See SIMIAN VIRUS 40. 

simian virus40. Synonym: SIMIAN VACUOLATING 
VIRUS. Family Papovaviridae, genus 
Polyomavirus. A natural and silent infection of 
Rhesus, cynomolgus and cercopithecus mon
keys. Often isolated from kidney cell cultures. 
Produces tumours on injection into new-born 
hamsters, grivets, baboons and Rhesus monkeys. 

Simplexvirus. A genus in the family Herpes
viridae, subfamily Alphaherpesvirinae. Herpes 
simplex 1 is the type member and the human 
herpes viruses types 1 and 2 and bovine 
herpesvirus 2 are members. 

Sindbis virus. Family Togaviridae, genus 
Alphavirus. Isolated from birds but antibodies are 
found in man and domestic ungulates. Found in 
Egypt, South Africa, India, Malaya, the Philip
pines and Australia. Replicates in eggs, killing the 
embryo and in cell cultures of chick, human and 
monkey tissues with cpe. Kills suckling mice on 
injection and causes myositis and encephalitis in 
infant mice. 

single nucleocapsid nuclear polyhedrosis 
virus. See SNPV. 

single radial diffusion test. The same as RADIAL 
IMMUNODIFFUSION. 

single-stranded. A term describing nucleic acid 
molecules consisting of only one polynucleotide 
chain. Because of intra-strand base-pairing they 
all contain ds regions and thus share some prop
erties (e.g. susceptibility to certain enzymes) with 



ds nucleic acids. Examples of ssDNA are the 
genomes of PHAGE M 13 and of GEMINIVIRUSES, and 
of ssRNA and mRNAs, tRNAs and the genomes 
of many viruses. 

Siphoviridae. Family ofT AILED PHAGES in which 
the tail is long and noncontractile; includes phage 
morphotypes B 1 to 83 (see PHAGE). The name for 
this family was approved in 1984 by the ICTV 
and supersedes the name 'Styloviridae' which 
was earlier proposed for this group. Members of 
the family have been isolated from bacteria, cya
nobacteria and mycoplasma (see APPENDIX F) and 
are extremely variable in dimensions and physi
cal properties. Phage heads may be isometric or 
elongated and attached to noncontractile tails, in 
which the capsomeres are helically organised and 
approximately 60-540 nm. in length. The tail may 

100nm 

terminate with tail fibres, knobs with tail fibres 
attached or have no structural differentiation at 
the tail tip. Particles contain a linear dsDNA 
genome, and the phages may be VIRULENT or 
TEMPERATE. One genus has been defined (A PHAGE 
GROUP), although other isolates will probably be 
assigned to several genera in future. A. PHAGE is the 
type species. 
Ackermann, H.W. eta/. (1984) Intervirology 22, 
181. 

Sixgun City virus. Family Reoviridae, genus 
Orbivirus. Isolated from the tick Argos cooleyi in 
Texas and Colorado. 

slow bee-paralysis virus. See BEE SLOW PARA
LYSIS VIRUS. 

slow virus. A virus causing a slow progressive 
disease of the central nervous system, e.g. 
LENTIVIRUSES. 

small iridescent insect virus. Vernacular name 
for IR/DOV/RUS genus. 
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smallpox virus. Synonym: VARIOLA VIRUS. 
Family Poxviridae, subfamily Chordopox
virinae, genus Orthopoxvirus. Causes smallpox 
in man which was a severe disease with confluent 
rash, fever and prostration, frequently followed 
by death. The disease has now been eliminated by 
a concerted vaccination policy organised by the 
World Health Organisation. 

Smith River virus. Family Bunyaviridae, genus 
Bunyavirus. 

Smithiavirus. Former name for a member of the 
CYTOPLASMIC POLYHEDROSIS VIRUS group (after 
K.M. Smith). 

smooth membrane. Endoplasmic reticulum not 
encrusted with ribosomes. See ROUGH MEMBRANE. 

Snowshoe Hare virus. Family Bunyaviridae, 
genus Bunyavirus. Isolated from hares, lemmings 
and mosquitoes in northern USA, Canada and 
Alaska. Antibodies found in man and other ani
mals. Causes subclinical infection in man. 

SNPV. Abbreviation used to describe the 
subtype of NUCLEAR POL YHEDROSIS VIRUSES where 
the enveloped virions contain predominantly 
single nucleocapsids. See MNPV. 

Sobemovirus group. (Sigla of SOUTHERN BEAN 
MOSAIC, the type member). Genus of plant viruses 
with isometric particles, 30 nm. in diameter, 
which sediment at 115S and band in CsCl at 1.36 
glee. The particles are stabilised by pH-depend-

@ 100nm 

ent and divalent cation mediated protein-protein 
interactions and protein-RNA links. Capsid 
structure is icosahedral (T=3), the coat protein 
subunits having mw. 30 x 103• Each particle 
contains one molecule of linear (+)-sense ssRNA 
(mw. 1.4 x I ()6; 4193 nucleotides ). The host range 
of each member is narrow. Virus particles are 
found in the cytoplasm and nuclei of most cell 
types. Sobemoviruses are easily mechanically 
transmitted and by seed in several hosts and by 
beetles. 
Matthews, R.E.F. (1982) lntervirology 17, 144. 
Francki, R.I.B. eta/. (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. 
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113. ed. R. Koenig. Plenum Press: New York. 

sockeye salmon virus. See OREGON SOCKEYE 
DISEASE VIRUS. 

sodium dodecyl sulphate (SDS). Also known as 
sodium Iaury! sulphate (SLS). An ANIONIC DETER
GENT which has many uses including disruption of 
virus particles and cells, inhibiting nucleases 
during nucleic acid extractions and denaturing 
proteins for gel electrophoresis. 

soil-borne wheat mosaic virus. Type member of 
the Furovirus group. 
Brakke, M.K. (1971) CMI/AAB Description of 
Plant Viruses No. 77. 
Brunt, A.A. and Shikata, E. (1986) In The Plant 
Viruses. Vol. 2. p. 305. ed. M.H.V. van Re
genmortel and H. Fraenkei-Conrat. Plenum 
Press: New York. 

Sokoluk virus. Family Flaviviridae, genus 
Flavivirus. Isolated from bats in USSR. 

solanum apical leaf curling virus. A possible 
Geminivirus. 
Harrison, B.D. (1985) Ann. Rev. Phytopath. 23, 
55. 

solanum nodiflorum mottle virus. A Sobemo
virus. 
Greber, R.S. and Randles, J.W. (1986) AAB 
Descriptions of Plant Viruses No. 318. 
Francki, R.I.B. et a/. (1985) In Atlas of Plant 
Viruses. Vol. I. 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. 

solanum yellows virus. A Luteovirus; consid
ered to be a strain of POTATO LEAF ROLL VIRUS. 
Francki, R.I.B. et a/. (1985) In Atlas of Plant 
Viruses. Vol. I. 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. 

Soldado virus. Family Bunyaviridae, genus 
Nairovirus. Isolated from (a) a pool of the 
Ornithodoros sp. in the Caribbean; (b) 
Ornithodoros capensis associated with sea birds 
in Ethiopia, Seychelles, USA. and Senegal and (c) 
Ornithodoros maritimus in France, Ireland and 
Wales. Kills suckling mice when injected. Does 
not cause disease in man. 

Solenopsis 'baculovirus'. Unclassified virus 
morphologically resembling a NON-OCCLUDED 
BACULOVIRUS, observed in Brazilian samples of 
the fire ant, Solenopsis sp. 
Avery, S.W. eta/. (1977) Florida Entomol. 60, 
17. 

soluble antigen. An antigen which is virus
specific but not the virion itself. It often com
prises isolated structural subunits but can be non
structural virus-coded proteins. 

soluble RNA. RNA which is soluble in strong salt 
solutions, e.g. 3M sodium acetate. Consists 
mainly of small species such as transfer RNA and 
ribosomal5S RNA. 

Sonchus rhabdovirus. A member of the plant 
Rhabdovirus subgroup I. 
Francki, R.I.B. eta/. (1985) In Atlas of Plant 
Viruses. Vol. I. p. 73. CRC Press: Boca Raton, 
Florida. 

Sonchus yellow net virus. A member of the plant 
Rhabdovirus, subgroup 2; aphid transmitted. 
Jackson, A.O. and Christie, S.R. ( 1979) CMI/ 
AAB Descriptions of Plant Viruses No. 205. 

sorghum stunt mosaic virus. A probable plant 
Rhabdovirus; transmitted by leafhopper. 
Mayhew, D.E. and Flock, R.A. (1981) Plant 
Disease 65, 84. 

Sororoca virus. Family Bunyaviridae, genus 
Bunyavirus. Isolated from mosquitoes of 
Sabethini sp. in Brazil. 

South Australia Kashmir bee virus. Unclassi
fied small RNA virus (possible INSECT PICO
RNAVIRUS) isolated from the honey bee, Apis mel
lifera in South Australia. The virus is physically 
indistinguishable from KASHMIR BEE VIRUS. Viri
ons contained three major proteins (mw. 44.3, 
35.6 and 25 x 103); serologically related to, but 
distinct from, KASHMIR BEE VIRUS, QUEENSLAND 
KASHMIR BEE VIRUS and NEW SOUTH WALES KASHMIR 
BEE VIRUS. 
Bailey, L. eta/. (1979) J. gen. Virol. 43,641. 

southern bean mosaic virus. Type member of 
the Sobemovirus group. 
Tremaine, J.H. and Hamilton, R.I. (1983) CMI/ 
AAB Descriptions of Plant Viruses No. 274. 
Francki, R.I. B. et a/. ( 1985) In Atlas of Plant 
Viruses. Vol. I. 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. 

Southern blotting. A technique, named after its 
inventor, E.M. Southern, in which DNA frag
ments, separated by gel electrophoresis, are 
immobilised on a membrane, usually nitrocellu
lose; more recently nylon-based membranes have 
been used. The imrnobilised DNA is available for 
hybridisation with a labelled ssDNA or RNA 
probe. The usual procedure is to separate the 
DNA fragments by electrophoresis in an agarose 
gel, and then to denature them by treatment with 
alkali (ssDNA binds much better to nitrocellulose 
than does dsDNA). The denatured DNA frag
ments are transferred to the nitrocellulose by 
drawing a concentrated salt solution (often 20 x 
SSC) through the gel and the nitrocellulose which 
has been placed upon it; the DNA fragments are 
then firmly linked to the nitrocellulose by baking 
(80"C under vacuum). The DNA fragments are 
detected by hybridisation with the probe which 
may be labelled either with radioactivity (e.g. 32P) 
or with a non-radioactive reporter group (e.g. 
biotin); before hybridisation non-specific sites 
are blocked by prehybridising With DENHARDT'S 
SOLUTION. Successful hybridisation is then de
tected by autoradiography or colour development 
of the biotinylated probe. 
Southern, E.M. (1975) J. mol. Bioi. 98,503. 

sowbane mosaic virus. A possibleSobemovirus. 
Seed-transmitted at a high rate in Chenopodium 
spp. 
Kado, C.l. (1971) CMI/AAB Descriptions of 
Plant Viruses No. 64. 
Francki, R.I.B. et al. (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. 

sowthistle yellow vein virus. A member of the 
plant Rhabdovirus, subgroup 2; aphid transmit
ted. 
Peters, D. (1971) CMI/AAB Descriptions of 
Plant Viruses No. 62. 
Francki, R.I.B. et al. (1985) In Atlas of Plant 
Viruses. Vol. l. p. 73. CRC Press: Boca Raton, 
Florida. 

soybean chlorotic mottle virus. A Caulimo
virus. 
Vervier, J. et al. (1987) J. gen. Virol. 68, 159. 
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soybean crinkle leaf virus. A probable 
Geminivirus, subgroup B. 
Harrison, B.D. (1985) Ann. Rev. Phytopath. 23, 
55. 

soybean dwarf virus. A Luteovirus. 
Tamada, T. and Kojima, M. (1977) CMI/AAB 
Descriptions of Plant Viruses No. 179. 
Francki, R.I.B. et al. (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. 

soybean mild mosaic virus. An unclassified 
plant virus with isometric particles 27-28 nm. in 
diameter. The virus is transmitted in seed and by 
aphids in the NON-PERSISTENT TRANSMISSION man
ner. 
Takahashi, K. et al. ( 1980) Bull. Tohoku Nat!. 
Agric. Expt. Sta. 62, I. 

soybean mosaic virus. A Potyvirus. 
8os, L. (1972) CMI/AAB Descriptions of Plant 
Viruses No. 93. 
Francki, R.I.B. et al. (1985) In Atlas of Plant 
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton, 
Florida. 

soybean stunt virus. A Cucumovirus. 
Hanada, K. and Tochihara, H. ( 1982) Phytopath. 
72,761. 

SpAr 2317 virus. Family Bunyaviridae, genus 
Bunyavirus. 

Spartina 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. 

specific absorbance. The absorbance per unit 
mass of a substance usually at the wavelength of 
the maximum of the absorbance spectrum of that 
substance. The symbol is A and the value is 
usually quoted as A~. where xis the concentration 
of the substance and n is the wavelength. The 
A~~n.J.s 25 for ssDNA and RNA, and 20 for 
dsDNA and RNA; the ~~~m for proteins is ap
proximately 1.0 but the actual value depends on 
the proportion of aromatic amino acids (tyrosine 
and phenylalanine) present in the molecule. 

specific activity. The activity of a radioisotope of 
an element, other labelled product, protein or 
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enzyme per unit weight present in the sample. 

specific infectivity. The infectivity of a virus 
expressed per unit weight or per unit number of 
particles. It can be measured by, for example, 
PLAQUE or POCK ASSAY Or by LOCAL LESIONS. 

spectrophotometry. A procedure to measure 
photometrically the wavelength range of radiant 
energy absorbed by a sample under analysis; can 
be by visible light, UV light or X-rays. For viral 
constituents it is usually by UV light in the range 
220-330nm. 

spermidine. A triamine, composition 
H2N(CH2) 3NH(CH2)4NH2, found in semen and 
animal and plant tissues. A constituent of some 
viruses, e.g. TURNIP YELLOW MOSAIC VIRUS, DENSO
VIRUSES. 

sphaeroplast, spheroplast. A bacterial or plant 
cell from which the cell wall has been removed. 
The term is used interchangeably with protoplast 
but most frequently refers to bacterial cells. See 
PROTOPLAST for USes. 

spheroid. Term applied to the crystalline protein 
OCCLUSION BODY which incorporates virus par
ticles and is produced during ENTOMOPOXVIRUS 
infections. 

spheroidin. Matrix protein of ENTOMOPOXVIRUS 
occlusion bodies (SPHEROIDS). Composed of a 
single polypeptide with high mw. ( 102-110 x 
1Q3), soluble at high pH in the presence of disul
phide bond-reducing agents. 

spheroidosis. See ENTOMOPOXVIRUS. 

spike. Projections from the surface of a virus 
particle usually associated with binding of the 
particle to the cell surface. Composed of either 
protein or glycoprotein. Most viruses which have 
membrane-bound particles have spikes. Found, 
for example, in ORTHOMYXOVIRUSES which have 
glycoprotein spikes with NEURAMINIDASE and 
HAEMAGGLUTININ activities. Also found in viruses 
not possessing membranes, e.g. ADENOVIRUSES 
and REOVIRUSES. 

spinach latent virus. An /larvirus. 
Bos, L. (1984) CMI/AAB Descriptions of Plant 
Viruses No. 281. 
Francki, R.I.B. ( 1985) In The Plant Viruses. Vol. 
l. p. l. ed. R.I.B. Francki. Plenum Press: New 
York. 

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

spindle. A term often applied to the bipyramidal 
paracrystalline proteinaceous inclusion bodies 
(0.5-25 J.lm) devoid of virus particles which are 
produced in large numbers during infections by 
ENTOMOPOXVIRUSES in Lepidoptera and Coleop
tera. They are sometimes occluded within SPHE
ROIDS. Similar inclusion bodies have been ob
served in some NUCLEAR POL YHEDROSIS VIRUS in
fections. The origin, function and significance of 
the spindles is unknown, though the protein 
components are distinct from SPHEROIDIN or POLY
HEDRIN. 
Arif, B.M. (1984) Adv. Virus Res. 29, 195. 
Naser, W.C. eta/. (1987) J. gen. Virol. 68, 1251. 

spindle virosis. Term used for certain ENTO
MOPOXVIRUS infections in which SPINDLE-shaped 
inclusion bodies are produced. 

spiroplasma viruses. Phage-like viruses iso
lated from helical mycoplasmas (spiroplasmas). 
They include spv-1 and spv-2, isolated from the 
sex-ratio organism of Drosophila, which contain 
DNA and resemble phage morphotype C, being 
polyhedral with a short tail (see PHAGE). Isolate 
SV -C3 from Spiroplasma citri has similar mor
phology. All three isolates are regarded as mem
bers of the Podoviridae. SV-C2 virus, also from 
S. citri has a polyhedral head and a long tail 
(morphotype B). Isolate SV-C1 is a possible 
PLECTROVIRUS although its size (230-280 nm. X 
10-15 nm.) is larger than the proposed type 
plectrovirus MVL51. 
Maniloff, J. eta/. (1978) Adv. Virus Res. 21,343. 
Maniloff, J. et a/. (1982) Intervirology 18, 
177. 

splicing. The mechanism of RNA processing in 
which INTRONS are removed and the adjacent EXON 
sequences are re-ligated. The sequence 5' of the 
intron is called the splice donor and that 3' of the 
intron the splice acceptor. Consensus sequences 
proposed for splice donors are 

GAG/GTAAGT 
A G 

and for splice acceptors are 
(T)ANCAG/G. 
C T 

Mount, S.M. (1982) Nucl. Acids Res. 10, 459. 



Spodoptera exempta Cytoplasmic Poly
hedrosis Virus. Cytoplasmic polyhedrosis vi
ruses (CPV) of five distinct electropherotypes 
have been isolated from cultures of the mystery 
armyworm, Spodoptera exempta (Noctuidae, 
Lepidoptera) (see APPENDIX B). Two isolates, both 
from laboratory-reared cultures of S. exempta, are 
recognised as the type members of 'type 3' and 
'type 12' CPVs. Type 3 CPV is unrelated to 
Bombyx mori (type l) CPV, on the basis of RNA 
electropherotype and serological properties. 
Type 12 CPV differs from type l CPV in the 
electrophoretic mobility of at least three RNA 
genome segments and is distantly related as 
judged by serological properties and nucleic acid 
homology. 
Payne, C.C. and Mertens, P.P.C. (1983) In The 
Reoviridae p. 425. ed. W.K. Joklik. Plenum 
Press: New York. 

Spodoptera exempta nuclear polyhedrosis 
virus. BACULOVIRUS (subgroup A) isolated from 
the mystery armyworm, S. exempta. Reported to 
be very closely related to the prototype 
BACULOVIRUS, AUTOGRAPHA CAUFORN/CA MNPV. 
Brown, S.E. et al. (1985) J. gen. Virol. 
66,2431. 

Spodoptera exigua cytoplasmic polyhedrosis 
virus. Cytoplasmic polyhedrosis virus isolated in 
the UK from a laboratory culture of the beet 
armyworm, Spodoptera exigua (Noctuidae, 
Lepidoptera). The virus is the type member of 
'type ll' CPVs. Unrelated toBombyx mori (type 
l) 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. 

Spodoptera exigua nuclear polyhedrosis virus. 
BACULOVIRUS (subgroup A) isolated from the beet 
armyworm, S. exigua. The virus is of the MNPV 
type and is cross-infectious for some other noc
tuid species including the cabbage moth, Ma
mestra brassicae. It has been used in field trials 
conducted in the USA, Thailand and The Nether
lands as a selective biological control agent for 
larvae of the homologous host. 
Gelemter, W.O. eta/. (1986) J. Econ. Entomol. 
79,714. 

Spodoptera frugiperda nuclear polyhedrosis 
virus. BACULOVIRUS (subgroup A) isolated from 

spontaneous mutant 211 

the fall armyworm, S. frugiperda which is also 
infectious and pathogenic for the beet armyworm, 
S. exigua. The virus is of the MNPV type, and a 
range of closely related genotypes have been 
isolated. The best studied of these shares 33-53% 
homology with the MNPV from S. exempta, in
cluding conservation of repeated sequences. The 
virus replicates in cell lines derived from S.frugi
perda. 
Hamm, J.J. and Styer, E.L. (1985) J. gen. Virol. 
66, 1249. 

Spodoptera littoralis nuclear polyhedrosis 
virus. BACULOVIRUS (subgroup A) isolated from 
the cotton leafworm, S.littoralis. The virus is of 
the MNPV type. It has been extensively tested as 
a selective biological control agent for S.littoralis 
on cotton and is now produced in France on a 
commercial scale for the control of this pest on 
cotton and vegetables (see SPODOPTERIN). The 
virus is closely-related to an NPV isolated from S. 
litura, and also shares extensive DNA sequence 
homology with NPVs from S.frugiperda and S. 
exigua. 
Kislev, N. (1985) Intervirology 24, 50. 

Spodopterin. Commercial product of the nu
clear polyhedrosis virus of the cotton leafworm, 
Spodoptera littoralis, produced by Calliope, 
Beziers, France. Used for the control of S.littor
alis on cotton and vegetable crops. 

Spondweni virus. Family Flaviviridae, genus 
Flavivirus. Isolated from culicine mosquitoes in 
South Africa, Nigeria, Mozambique, Cameroons. 
Causes fever and hepatitis in man. Antibodies 
present in cattle, sheep and goats in which it 
causes disease. 

spongiform encephalopathy agents. Unclassi
fied. These are the agents causing scrapie, kuru, 
transmissible mink encephalopathy and 
Creutzfeldt-Jakob disease. All these diseases are 
neurological with a common pathological pic
ture, leading to death. There is spongiform degen
eration of the brain but absence of inflammatory 
reaction. The agents have not been characterised 
physicochemically. 
Kimberlin, R.H. ( 1985). In: Principles of Bacte
riology, Virology and Immunology, Vol. 4. ed. 
G.S. Wilson and F. Brown. Edward Arnold: 
London. 

spontaneous mutant. A mutation that occurs 
naturally. 
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spring beauty latent virus. A Bromovirus. 
Valverde, R.A. (1985) Phytopath. 75, 395. 

spring viraemia of carp virus. Synonyms: 
RHABDOVIRUS CARPIO, INFECTIOUS DROPSY OF CARP 
VIRUS. Family Rhabdoviridae, unassigned genus. 
Causes disease and death in fish farms in the USA 
and Europe. Infects carp and pike. Replicates in 
FHM cells, best at 20-22' but also at 31 '. Proba
bly same as SWIM BLADDER INFLAMMATION VIRUS. 
Hill B.J. et a/. (1975) J. gen. Virol. 27, 
369. 

Spumavirinae. (Latin 'spuma' =foam.) Sub
family in the family Retroviridae. There are 
members which infect a wide range of mammal
ian species, usually leading to persistent infec
tion. Members include bovine and feline 
syncytial viruses and human and simian foamy 
viruses. 

spur formation. Pattern formed by precipitates 
in certain antigen-antibody interactions in 
double-diffusion serological tests. It usually oc
curs when there is a partial relationship between 
antigens in adjacent wells but can also form if two 
identical antigens are present at very different 
concentrations. See OUCHTERLONY GEL DIFFUSION 
TEST. 

SpV4 phage. Unclassified phage isolated from 
Spiroplasma mellifera, with several characteris
tics of MICROVIRUS isolates from enterobacteria 
(27 nm. diameter particles; circular ssDNA 
genome 1.7 x 106, 4.3 kb) but with larger capsid 
protein (mw. 60 x 103). 

Ackermann, H.W. and DuBow, M.S. (1987) 
Viruses of Prokaryotes. CRC Press: Boca Raton, 
Florida. 

squash leaf curl virus. A Geminivirus, transmit
ted by whitefly. 
Harrison, B.D. (1985) Ann. Rev. Phytopath. 23, 
55. 

squash mosaic virus. A Comovirus. 
Campbell, R.N. (1971) CMI/AAB Descriptions 
of Plant Viruses No. 43. 
Francki, R.I.B. eta/. (1985) In Atlas of Plant 
Viruses. Vol. 2. p. I. CRC Press: Boca Raton, 
Florida. 

squirrel fibroma virus. Family Poxviridae, sub
family Chordopoxvirinae, genus Lepripoxvirus. 
Causes fibromas in grey squirrels Sciurus caro-

linensis in North America and in domestic rab
bits. 

SS, Abbreviation for SINGLE-STRANDED. 

SSC. Abbreviation for standard saline citrate. I 
X sse is 0.15M NaCI, 0.0 15M Nacitrate. various 
concentrations of SSC are used in SOUTHERN BLOT
TING and NORTHERN BLOTTING and hybridisation 
experiments. 

ssRNA phages. Vernacular name for PHAGES 
classified within the LEVIVIRUS genus. 

SSVl phage. Unclassified virus-like particle 
from the aerobic archaebacterium Sulfolobus 
acidoca/darius. Particles are lemon-shaped 
( c .I 00 x 60 nm.) morphologically resembling bee 
chronic paralysis virus and Drosophila RS virus. 
The genome is a l5.5kb circular DNA. 
Ackermann, H.W. and DuBow, M.S. (1987) 
Viruses of Prokaryotes. CRC Press: Boca Raton, 
Florida. 

stainsall. l-ethyl-2-(3-( 1-ethylnaphtho( l,2d) 
thiazol in-2-y lidene)- 2-methy I propeny I)
naphtho(l,2d)thiazolium bromide. Used for 
staining proteins and nucleic acids in polyacry
lamide gels. RNA stains bluish purple, DNA 
stains blue and proteins stain red. 
Dahlberg, A.E. eta/. (1969) J. mol. Bioi. 41, 139. 

standard deviation. This is a commonly used 
measure of dispersion or spread of data values and 
is given in the same units as the mean and thus of 
the original observations. It can therefore be of 
great value in the intuitive interpretation of the 
data and is often used in the estimation of confi
dence limits and significance tests. It is calculated 
and further defined as the square root of the 
variance and is given by:-

S.D. = .J t (x - x)2 

Where n = no. of observations 
x = individual data values 
x = mean value for x 

Statistics books contain details of its calculation 
and use. 

standard error. This is the STANDARD DEVIATION 
of the mean values calculated for each of anum
ber of samples taken from a given population. It 
helps in the determination of the potential degree 
of discrepancy between the sample mean and the 
(usually) unknown population mean. It cannot be 
computed exactly but is estimated by:-



s 
S.E.=-

..Jn 
Where: s = standard deviation 

n = number of observations or data 
values 
Statistics books contain details of its calculation 
and use. 

Staphylococcus aureus V8 protease. An en
zyme cleaving polypeptides at the carboxyl side 
of aspartate and glutamate residues. 

starch lesion. Local accumulation of starch in 
virus-infected leaf demonstrated by decolorising 
the leaf and staining with iodine. Can be used as 
an assay for virus concentration. See LOCAL 
LESION. 

starling pox virus. Family Poxviridae, 
subfamily Chordopoxvirinae, genus Avipox
virus. 

start codon. The trinucleotide in an mRNA at 
which ribosomes start the process of translation 
and which sets the READING FRAME for the transla
tion. In eukaryotes it is AUG which is decoded as 
methionine. In prokaryotes AUG (giving N
formylmethionine) is the most common start 
codon but GUG (valine) is sometimes used. 

statice virus Y. A possible Potyvirus. 
Francki, R.I.B. eta/. (1985) In Atlas of Plant 
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton, 
Florida. 

steady state infection. A situation where both 
virus replication and cell multiplication occur 
simultaneously in cell culture. The majority of the 
cells are infected and virus is continuously re
leased from them, but there is no CYTOPATHIC 
EFFECf. Addition of antiviral antibody will not 
cure such infections. A frequent occurrence 
among viruses which mature by budding, e.g. 
RETROVIRUSES, PARAMYXOVIRUSES, TOGA VIRUSES. 

stellavirus. See ROTAVIRUS. 

sticky ends. The single-stranded ends on DNA 
produced by many type II RESTRICTION ENOONU
CLEASES. They may be either 5' or 3' extensions of 
the DNA molecule. 

Stokes' radius. The radius of the spherical 
volume occupied by a macromolecule in solution. 
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It takes account of hydration and any non-iso
metric features of the macromolecule. 

stop codon. The trinucleotide sequence at which 
protein synthesis is terminated due to there being 
no tRNA molecule to insert an amino acid into the 
polypeptide chain at that site. There are three stop 
codons: UAA (OCHRE), UAG (AMBER) and UGA 
(OPAL). See SUPPRESSOR. 

strain. An isolate of a virus which resembles the 
type virus in the major properties which define the 
type, but differs in minor properties such as vector 
species specificity, symptoms induced, serologi
cal and genetic properties. In practice it is often 
very difficult to differentiate the boundaries be
tween variants, strains and distinct viruses. See 
SEROTYPES. 

strand polarity. The organisation of the base 
sequence in a single-stranded nucleic acid. Posi
tive (+)polarity refers toss molecules that contain 
the same base sequence as mRNA. Negative(-) 
polarity molecules have a base sequence comple
mentary to the (+)-sense strand. 

Stratford virus. Family F/aviviridae, genus 
Flavivirus. Isolated from Aedes vigilax in 
Queensland, Australia. Not reported to cause 
disease in any species. 

strawberry crinkle virus. A plant Rhabdovirus, 
subgroup I; transmitted by aphids. 
Sylvester, E.E. ( 1976) CMI/ AAB Descriptions of 
Plant Viruses No. 163. 
Francki, R.I.B. et a/. (1985) In Atlas of Plant 
Viruses. Vol. l. p. 73. CRC Press: Boca Raton, 
Florida. 

strawberry latent ringspot virus. A member of 
the F abavirus group. 
Murant, A.F. (1974) CMI/AAB Descriptions of 
Plant Viruses No. 126. 

strawberry mild yellow edge 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. 

strawberry vein-banding virus. A Caulimo
virus. 
Frazier, N.H. and Converse, R.H. (1980) CMI/ 
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AAB Descriptions of Plant Viruses No. 219. 
Francki, R.I.B. et al. ( 1985) In Atlas of Plant 
Viruses. Vol. 1. p. 17. CRC Press: Boca Raton, 
Florida. 

streptavidin. A protein from Streptomyces 
avidinii which has a very high affinity for BIOTIN. 
Four biotin molecules bind to each streptavidin 
molecule. When coupled with an enzyme (e.g. 
horseradish peroxidase) it is used to detect biotin 
in biotinylatedDNA usedasaprobe, orin ELISA. 
Hiller, Y. (1987) Biochem. J. 248, 167. 

stressors. Factors which induce a manifestation 
of infection from a LATENT condition. See INDUC
TION. 

strigid herpesvirus 1. Family Herpesviridae. 

striposomes. See UNCOATING. 

structural protein. A protein which forms part 
of the structure of a virus particle. 

stylet-borne. See NON-PERSISTENT. 

Styloviridae. Name proposed for the family of 
PHAGES with long noncontractile tails, which has 
now been superseded by the name 'siPHO

viRIDAE'. 

subcutaneous injection. A route of injection of 
antigens between the skin and underlying tissue 
used in vaccination and in the preparation of 
antisera. 

subgenomic RNA. A species of RNA less than 
genomic length found in infected cells and occa
sionally encapsidated; when it is encapsidated it 
is not involved in natural infection. The genomic 
RNA codes for several proteins but because of the 
constraints of eukaryotic ribosomes translating 
non-5' CISTRONS, all but the 5' open reading frame 
will effectively be closed for translation. The 
formation of subgenomic RNAs overcomes this 
problem as each species has a different cistron at 
its 5' end, thus opening it for translation. 

subterranean clover mottle virus. A Sobemo
virus. 
Francki, R.I.B. 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. 

subterranean clover red leaf virus. A 
Luteovirus; considered to be a strain of SOYBEAN 
DWARF VIRUS. 
Francki, R.I.B. eta/. (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. 

subterranean clover stunt virus. An unclassi
fied plant virus originally thought to be a 
Luteovirus. Has small isometric particles 17-19 
nm. in diameter which band in CsCI at 1.34 glee 
and contain a single species of coat protein (mw. 
19 x l 03) and three to four species of ssDNA of 
850-880 nucleotides. 
Francki, R.I.B. eta/. (1985) In Atlas of Plant 
Viruses. Vol. 1. p. 137. CRC Press: Boca Raton, 
Florida. 
Chu, P.W.G. and Helms, K. (1987) Abstr. R36.l 
VII International Congress of Virology, Edmon
ton, Canada. 

sucrose gradient, sucrose density gradient cen
trifugation. A technique in which particles of 
different SEDIMENTATION COEFFICIENTS are sepa
rated by centrifugation. A gradient of sucrose 
concentrations, increasing from top to bottom, is 
constructed in a centrifuge tube and the solution 
containing the particles is placed on top. On 
centrifugation in a swing-out rotor the various 
particle species sediment as bands at different 
rates. The particles usually do not reach an equi
librium density. See ISOPYCNIC CENTRIFUGATION, 
RATE ZONAL GRADIENT. 

sugarcane Fiji disease virus. Synonym: FIJI 
DISEASE VIRUS. Type member of the Fijivirus 
group. 
Hutchinson, P.B. and Francki, R.I.B. (1973) 
CMI/AABDescriptionsofPiantVirusesNo.ll9. 
Francki, R.I.B. et a/. (1985) In Atlas of Plant 
Viruses. Vol. 1. p. 47. CRC Press: Boca Raton, 
Fl,!)rida. 

sugarcane mosaic virus. A Potyvirus. 
Pirone, T.P. (1972) CMI/AAB Descriptions of 
Plant Viruses No. 88. 
Francki, R.I.B. et a/. (1985) In Atlas of Plant 
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton, 
Florida. 

suid alphaherpesvirus l. See AUJESZKY's DIS
EASE VIRUS. 
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suid herpesvirus l. See AUJESZKY's DISEASE process including DNA breakdown and phage
VIRUS. induced changes in the host cell membrane. See 

Suid herpesvirus l group. A genus in the 
subfamily Alphaherpesvirinae. Contains the 
pseudorabies virus and the equid virus causing 
abortion. 

suid herpesvirus 2. Synonym: PIG CYTOMEGALO
VIRUS. Family Herpesviridae, subfamily Beta
herpesvirinae, genus Cytomegalovirus. Causes 
rhinitis with distortion of the snout. Death is 
common in young piglets. Can be cultivated in 
primary pig cell cultures. 

Suipoxvirus. (Latin 'sus'= pig.) A genus in the 
family Poxviridae, subfamily C hordopoxvirinae, 
consisting of swinepox virus. 

Sunday Canyon virus. Family Bunyaviridae, 
unassigned genus. Isolated from the tick Argas 
cooleyi in the USA. Pathogenic for suckling 
mice. 

sunnhemp mosaic virus. A Tobamovirus. 
Kassanis, B. and Varma, A. (1975) CMI/AAB 
Descriptions of Plant Viruses No. 153. 
Varma, A. (1986) In The Plant Viruses. Vol. 2. p. 
249. ed. M.H.V. van Regenmortel and H. 
Fraenkel-Conrat. Plenum Press: New York. 

supercoiled DNA. A conformation that a 
dsDNA molecule can adopt. When both strands 
of a ds molecule are covalently closed one of the 
strands becomes over- or under-wound in relation 
to the other. The torsional strain causes the mole
cule to coil into a characteristic shape. 

superhelical DNA. See SUPERCOILED DNA. 

superinfection. Attempt to infect a host with a 
second virus, usually a different strain of the first 
infecting virus. It can result in; l) interference 
between the two viruses, the first virus preventing 
the replication of the second, (see CROSS-PROTEC
TION); 2) the two viruses replicating independ
ently (see SYNERGISM); 3) recombination between 
the tWO viruses; 4) PHENOTYPIC MIXING. 

superinfection exclusion. The restriction of 
growth (interference) of a second virus in a cell 
already infected with another virus. The term is 
usually applied to growth restrictions imposed on 
superinfecting phage in prokaryotic systems. A 
range of mechanisms is involved in the exclusion 

CROSS PROTECTION. 

supernatant. The material remaining above the 
PELLET after centrifugation of a suspension of 
macromolecules. 

suppressor. A gene which overcomes (sup
presses) the effects of mutations in other, un
linked, genes. A common type involves mutation 
of tRNAs in which changes in the anticodon 
reverse the effects of stop codons; these are re
ferred to as suppressor tRN As. See READTHROUGH. 

sus l-4 mastadenoviruses. Family Adeno
viridae, genus Mastadenovirus. Species of the 
genus affecting pigs. 

susceptibility. A property of a host which en
ables a virus (or other pathogen) to replicate in it. 
The replication does not necessarily lead to overt 
symptoms, e.g. LATENT INFECTION. See RESIS
TANCE. 

SV 4 phage. Unclassified phage isolated from 
Spiroplasma with several chartacteristics of 
Microvirus isolated from the enterobacteria 
(27nm diameter particles: circular ssDNA 
genome I. 7 x I ()6) but with a larger capsid protein 
(mw. 60 x 103). 

Ackermann, H.W. and DuBow, M.S. (1987) 
Viruses of Prokaryotes. CRC: Boca Raton, 
Florida. 

SV40 virus. Abbreviation for SIMIAN VIRUS 40. 
Family Papovaviridae, genus Polyomavirus. 
Isolated from a case of progressive multifocal 
leucoencephalopathy with African green monkey 
kidney cells. Antibodies are often found in hu
mans in contact with monkeys. 

Svedberg equation. A formula for estimating 
the molecular weight of a macromolecule: 

RTs 
M=--

D(l-vp) 
Where M =weight of one mole of the macromole
cule. 

R = gas constant per mole (8.314 x 107 erg 
mole-1K-1 in cgs units, or 8.134 J moie-1K-1 in SI 
units). 

s = sedimentation coefficient. 
D = diffusion coefficient. 
v = partial specific volume. 
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p =solvent density. 
T = absolute temperature in degrees Kelvin. 

Svedberg unit. See SEDIMENTATION CO-
EFFICIENT. 

swamp fever virus. See INFECTious EQUINE 
ANAEMIA VIRUS. 

sweet clover necrotic mosaic virus. A Diantho
virus. 
Hiruki, C. ( 1986) AAB Descriptions of Plant 
Viruses No. 321. 

sweet potato feathery mottle virus. A 
Potyvirus. 
Francki, R.I.B. et a/. (1985) In Atlas of Plant 
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton, 
Aorida. 

sweet potato mild mottle virus. A possible 
Potyvirus. 
Holling, M. eta/. ( 1976) CMI! AAB Descriptions 
of Plant Viruses No. 162. 

sweet potato russet crack virus. A possible 
Potyvirus. 
Francki, R.I.B. et a/. ( 1985) In Atlas of Plant 
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton, 
Aorida. 

sweet potato virus A. A possible Potyvirus. 
Francki, R.I. B. et a/. ( 1985) In Atlas of Plant 
Viruses. Vol. 2. p. 183. CRC Press: Boca Raton, 
Aorida. 

swim bladder inflammation virus. See SPRING 
VIRAEMIA OF CARP VIRUS. 

swine fever virus. See HOG CHOLERA VIRUS. 

swine influenza virus. See INFLUENZA VIRUS. 

swine poxvirus. Synonyms: PIG POXVIRUS, 
VARIOLA SUILLA. Family Poxviridae, subfamily 
Chordopoxvirinae, genus Suipoxvirus. Type 
species of genus. Causes generalised disease in 

young pigs. Can be transmitted by lice. Injection 
into rabbits causes papular lesions. Replicates 
with cpe in pig kidney, testis, brain and embryo 
lung cell cultures. 

swine vesicular disease virus. (SVDV). Family 
Picornaviridae, genus Enterovirus. Causes a 
condition in pigs similar to foot-and-mouth dis
ease. Disease first described in Italy in 1966 but 
has since been found in many countries. Closely 
related serologically to Coxsackie B5 virus. Has 
caused meningitis and other Coxsackie virus-like 
symptoms in man. Grows with cpe in pig kidney 
and HeLa cells. 

swing-out rotor. A centrifuge rotor having 
buckets which are free to swing out to the hori
zontal position when the rotor is spinning. The 
gravitational force is thus along the long axis of 
the tubes. See SUCROSE GRADIENT. 

syndrome. A group of signs or symptoms which 
together characterise a disease. 

synergism. An association of two biological 
organisms in which the effects or behaviour of 
one organism are enhanced by the presence of the 
other. With viruses it is the symptoms caused by 
the joint infection by two viruses being greater 
than the sum of those caused by the individual 
viruses. 

synergistic factor (SF). A lipoprotein of mw. 93-
126 x 1 03 isolated from the granulosis virus of 
Pseuda/etia unipuncta which enhances 
BACULOVIRUS infections in vivo and in vitro. It is 
present in the matrix of the GV occlusion body 
and it enhances the attachment of enveloped 
baculoviruses to the plasma membrane of certain 
cells including those of the midgut epithelium of 
susceptible lepidopteran larvae. 
Tanada, Y. eta/. (1980) J. Invertebr. Pathol. 34, 
249. 

systemic infection. Infection resulting from the 
spread of virus from the site of infection to all or 
most cells of an organism. 


