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Morphology of Viruses

1) Shape
Viruses are of different shapes such as spheroid or cuboid (adenoviruses), elongated
(potato viruses), flexuous or coiled (beet yellow), bullet shaped (rabies virus),

filamentous (bacteriophage M13), pleomorphic (alfalfa mosaic), etc.
2) Size

Viruses are of variable size. Sizes vary from 20 nm to 300 nm in diameter. They are
smaller than bacteria; some are slightly larger than protein and nucleic acid
molecules and some are about of the same size (small pox virus) as the smallest
bacterium and some virus ( virus of lymphogranuloma, 300-400 um) are slightly

larger than the smallest bacterium.
3) Viral structure
Virion:

complete infectious virus particle, consists of nucleic acid core surrounded by a
protective coat of protein called a capsid. These are (capsid) formed from identical
protein subunits called capsomers. The complete set of virions are known
nucleocapsid. In turn the nucleocapsid may be naked or enveloped by a loose

covering (figure 1).

Viral proteins:

Protein coat which encloses the viral genome called capsid which consists of
protomers that accumulated to give pentan or hexan forms producing the capsomers
which protect the viral Nucleic Acid and have surface characters acts to attach the

virus on host cells then penetration, also it contains antigenic determinants.
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Viral envelope:

Most viruses contain envelope or membrane surrounding the virus, so they are called
enveloped viruses, others have no envelope, and they are called naked viruses.
Chemically the envelope is made up of proteins and glycoproteins. Due to the
presence of lipid the envelope seems flexible and loose. Envelope is composed of
both the host and viral components i.e. protein (virus specific) and carbohydrates
(host specific). There are certain projections on the envelope known as spikes which
are arranged into distinct units. Enveloped viruses contain lipids like orthomyxo and
paramyxo viruses, these viruses will become sensitive to organic solvents (ether,
alcohol, chloroform), these characters used in newly isolated virus classification.
Also, viral membrane contains glycolipids or glycoprotein which appear as

projections from the envelope called spikes or peplomers.

Viral shape structure:

Nucleocapsid is the arrangement between the viral nucleic acid genome with the
capsid, this connection controlled by specific NA genetic information leading to
different types of symmetry. Accordingly, viruses can classify into four symmetrical

structures.

1. Helical symmetry.
2. Cubical symmetry.
3. Binal symmetry.

4. complex symmetry.
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1. Helical symmetry

This form can be seen in RNA viruses, that the capsomers surrounded the N.A in
spiral or helical manner to give helical symmetry which may be seen naked (TMV)
or enveloped in ND & Rinderpest viruses. When the tubular nucleocapsid presented
in coil form and surrounded by lipoprotein envelope containing peplomers which is
glycoprotein projections (also called spikes) which represent haemagglutinins and
neuraminidases but in rabies virus the capsid is straight and surrounded by

lipoprotein membrane to give the bullet shape.

2. Cubical symmetry

Many RNA and DNA animal viruses when studied with a method of metal
shadowing from two angles by EM, in this method the virus particles have hexagonal
outlines with 20 equilateral triangular faces, i.e. icosahedrons, but when these
viruses studied by negative stain using phosphotungstic acid which can penetrate
even through the finest contours of the viral surface. Many viruses appear to be
faceted, and each face forms an equilateral triangle consisting of angular
arrangement of protein subunits as capsomers. There are generally 20 equilateral
triangular faces. In adeno viruses each side of the equilateral face consists of 6
capsomers linked to each other by divalent bounds. By using special equation to

calculate capsomers number

3. Binal symmetry

This type of symmetry shows both icosahedral (cubical) and helical symmetry, but
within the same virion like bacteriophage, when the head is cubical and the tail is

helical.
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4. complex symmetry

Most animal viruses show either helical or cubical symmetry, but pox viruses have
exceptional, and their ultra structure appears to be complex. Some pox viruses are
brick- shaped, while others are ovoid and the DNA is contained in nucleoid, shaped
like a biconcave disc and surrounded by one or more membranes. Negative staining
shows that the virion contains a surface layer of hallow tube like fibrils which may
give the particles a striated appearance. In some species of pox viruses e.g. of virus,
the thread appears to be continuous and is arranged 1n a cross or figure-eight pattern

across the surface of the virion giving it the characteristic ball of wool appearance.
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Figure 1: Component of viruses.
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RNA

Capsid

Helical viruses

like the Tobacco
Mosaic Virus, which
infects a number of
different types of
plants, have a slinky-
shaped capsid that
twists around and
encloses its genetic
material.

Virology

Types of Viruses

Capsid DNA

Glycoprotein

Polyhedral viruses,
like adenoviruses,
which are known

to cause a range

of illnesses from pink
eye to pneumonia,
are composed of
genetic material
surrounded by a
many-sided capsid,
usually with 20
triangular faces.

RNA
Capsid

Glycoprotein

Spherical viruses,
like the infamous
Coronavirus, are
essentially helical
viruses enclosed in a
membrane known as
an envelope, which
is spiked with sugary
proteins that assist

in sticking to and
entering host cells.

2025-2026

Head DNA

Tail
sheath

Tail fiber |

Complex viruses,
like bacteriophages,
which infect and kill
bacteria, resemble
a lunar lander, and
are composed of a
polyhedral “head”
and a helical body
(or “tail sheath”),
and legs (or “tail
fibers”) that attach
to a cell membrane
so that it can transfer
its genetic material.
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