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Virology

Viruses are small obligate intracellular parasites, which by definition
contain either a RNA or DNA genome surrounded by a protective, virus-
coded protein coat .

*Viruses are the smallest infectious agents (ranging from about 20 nm to
300 nm in diameter) , being parasites at the genetic level.

* viruses depend on specialized host cells supplying the complex
metabolic and biosynthetic machinery of eukaryotic or prokaryotic cells.

*The genome of a virus may consist of DNA or RNA, which may be
single stranded (ss) or double stranded (ds), linear or circular.

*The nucleic acid is encased in a protein shell, which may be surrounded
by a lipid-containing membrane.

* The entire infectious unit is termed a virion.
Capsid: The protein shell, or coat, that encloses the nucleic acid genome.

Capsomeres: Morphologic units seen in the electron microscope on the
surface of icosahedral virus particles. Capsomeres represent clusters of
polypeptides, but the morphologic units do not necessarily correspond to
the chemically defined structural units.

Nucleocapsid: The protein—nucleic acid complex representing the
packaged form of the viral genome. The term is commonly used in cases
in which the nucleocapsid is a substructure of a more .
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Structure of Viruses

All viruses contain the following two components: 1) a nucleic acid
genome and 2) a protein capsid that covers the genome. Together this is
called the nucleocapsid. In addition, many animal viruses contain a
3) lipid envelope. The entire intact virus is called the virion. The
structure and composition of these components can vary widely.

A: Viral Genomes: While the genomes of all known cells are comprised
of double stranded DNA, the genomes of viruses can be comprised of
single or double stranded DNA or RNA. They can vary greatly in size,
The known structures of viral genomes are summarized below.

DNA: Double Stranded - linear or circular
Single Stranded - linear or circular
Other Structures - gapped circles

RNA: Double Stranded - linear

B:ProteinCapsid

Viral genomes are surrounded by protein shells known as capsids. One
interesting question is how capsid proteins recognize viral, but not
cellular RNA or DNA. The answer is that there is often some type of
"packaging” signal (sequence) on the viral genome that is recognized by
the capsid proteins. A capsid is almost always made up of repeating
structural subunits that are arranged in one of two symmetrical structures,
a helix or an icosahedron. In the simplest case, these "subunits™ consist
of a single polypeptide. In many cases, however, these structural
subunits (also called protomers) are made up of several polypeptides.
Both helical and icosahedral structures are described in more detail
below.

1) Helical Capsids: This structure is very stable, and can be dissociated and
re-associated readily by changing ionic strength, pH, temperature, etc. The
interactions that hold these molecules together are non-covalent, and involve
H-bonds, salt bridges, hydrophobic interactions, and vander Waals forces.

EX: Orthomyxoviridae (influenza) , Rhabdoviridae (rabies)
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2) Icosahedral Capsids: In these structures, the subunits are arranged in the
form of a hollow, quasi spherical structure, with the genome within. An
icosahedron is defined as being made up of 20 equilateral triangular
faces arranged around the surface of a sphere .

& 3

A.L. Lamieaa 3



Virology Lec. 1

Classification and Nomenclature of Viruses :

On the basis of shared properties viruses are grouped at different levels(
order, family, subfamily, genus and species). More than 30,000 different
virus isolates are known today and grouped in more than 3,600 species, in
164 genera and 71 families. Viral morphology provides the basis for
grouping viruses into families. A virus family may consist of members
that replicate only in vertebrates, only in invertebrates, only in plants, or
only in bacteria. Certain families contain viruses that replicate in more
than one of these hosts.

Besides physical properties, several factors pertaining to the mode of
replication play a role in classification: the configuration of the nucleic
acid (ss or ds, linear or circular), whether the genome consists of one
molecule of nucleic acid or is segmented, and whether the strand of ss
RNA is sense or antisense. Also considered in classification is the site of
viral capsid assembly and, in enveloped viruses, the site of nucleocapsid
envelopment .

The use of Latinized names ending in -viridae for virus families and
ending in -virus for viral genera has gained wide acceptance. The names
of subfamilies end in -virinae. Vernacular names continue to be used to
describe the viruses within a genus. In this text, Latinized endings for
families and subfamilies usually are not used.
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In the early days of virology, viruses were named according to common
pathogenic properties, and/or modes of transmission, and often also after their

discoverers .

https://www.ncbi.nlm.nih.gov/books/NBK8174/# A2258
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