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	1. Virus, Viroid,
Bacteriophage
By Mr  Biswanath prusty
 


	2. History
In 1879, Adolf  Mayer, a German scientist first observed the dark and light spot on
infected leaves of tobacco plant and named it tobacco mosaic disease. Although he
failed to describe the disease, he showed the infectious nature of the disease after
inoculating the juice extract of diseased plant to a healthy one. The next step was taken by
a Russian scientist Dimitri Ivanovsky in 1890, who demonstrated that sap of the leaves
infected with tobacco mosaic disease retains its infectious property even after its filtration
through a Chamberland filter.
The superhelical nature of polyoma virus DNA was first described by Weil and
Vinograd while Dulbecco and Vogt showed its closed circular nature in 1963. In the
same year Blumberg discovered the hepatitis B virus. Temin and Baltimore
discovered the retroviral reverse transcriptase in 1970 while the first human
immunodeficiency virus (HIV) was reported in 1983 by Gallo and Montagnier.
 



	4. Virus diversity
Viruses are  minute, non-living entities that copy themselves once inside the living host cells. All living
organisms (animals, plants, fungi, and bacteria) have viruses that infect them. Typically viruses are made
up of coat (or capsid) that protects its information molecule (RNA or DNA); these information
molecules contain the blue prints for making more virus. The viruses are highly diverse in their shape,
size, genetic information, and infectivity. Viruses are all around us, on an average a human body
encounters billion virus particles every day. Our intestinal, respiratory, and urogenital tract are reservoirs
for many different kinds of viruses, it is astonishing that with such constant exposure, there is little or no
impact of these organisms in human health. The host defense mechanism is quite strong to remove all
these in normal condition, while they cause many nasty diseases only when the person is immune-
compromised. Although viruses have a limited host range but sometimes they may jump the species
barrier and causes fatal disease, recent spread of swine influenza is an ideal example of such kind of
spread. The epidemic viruses, such as influenza and severe acute respiratory syndrome (SARS), cause
diseases that rapidly spread to a large human population within no time, and seem to attract more
scientific and public attention than do endemic viruses, which are continually present in a particular
population.
 


	5. Genetic Material of  Viruses:
• In addition to proteins, viruses also contain genetic material, that could be either
RNA or DNA.
• No virus contains both RNA and DNA. A virus is a nucleoprotein and the genetic
material is infectious.
• Speaking in strictly general terms, viruses infecting plants have single- stranded
RNA.
• On the other hand, viruses that infect animals have either single or double-
stranded RNA or they might have double-stranded DNA
• Bacterial viruses or bacteriophages usually have a double-stranded DNA structure.
By bacteriophages, we mean viruses that infect the bacteria.
• The protein coat, capsid made of small subunits (capsomeres) protects the nucleic
acid.
• They have these capsomeres arranged in various geometric forms like helical or
polyhedral forms.
 


	6. Virus Shapes
Early study  with tobacco mosaic virus (TMV) strongly suggested that viruses were composed of
repeating subunits of protein which was later supported by crystallization of TMV. A major
advancement in determining the morphology of virus was the development of negative stain
electron microscopy. Another modification of classical electron microscopy is cryo-electron
microscopy where the virus containing samples were rapidly frozen and examined at a very low
temperature; this allows us to preserve the native structure of the viruses.
A virion is a complete virus particle that is surrounded by the capsid protein and encapsidates the
viral genome (DNA or RNA). Sometime structure without nucleic acid can be visible under the
electron microscope those structures are called as empty capsids. In some of the viruses like
paramyxoviruses the nucleic acid is surrounded by the capsid proteins and the composite structures
are referred as nucleocapsid. Some of the viruses contain the lipid envelope which surrounds the
nucleocapsids. The envelopes are derived from the host cell membrane during the budding process.
As the envelopes are derived from host cell membrane they contain many of the surface proteins
present in the host cells.
 


	7. Viruses come in  an amazing variety of shapes and sizes. They are very small and
are measured in nanometers, which is one-billionth of a meter. Viruses can range in
the size between 20 to 750nm, which is 45,000 times smaller than the width of a
human hair. The majority of viruses cannot be seen with a light microscope because
the resolution of a light microscope is limited to about 200nm, so a scanning
electron microscope is required to view most viruses.
The basic structure of a virus is made up of a genetic information molecule and a
protein layer that protects that information molecule. The arrangement of the
protein layer and the genetic information comes in a variety of presentations. The
core of the virus is made up of nucleic acids, which then make up the genetic
information in the form of RNA or DNA. The protein layer that surrounds and
protects the nucleic acids is called the capsid. When a single virus is in its complete
form and has reached full infectivity outside of the cell, it is known as a virion. A
virus structure can be one of the following: icosahedral, enveloped, complex or
helical.
 


	8. Icosahedral:
These viruses appear  spherical in shape,
but a closer look actually reveals they
are icosahedral. The icosahedron is
made up of equilateral triangles fused
together in a spherical shape. This is the
most optimal way of forming a closed
shell using identical protein sub-units.
The genetic material is fully enclosed
inside of the capsid. Viruses with
icosahedral structures are released into
the environment when the cell dies,
breaks down and lyses, thus releasing
the virions. Examples of viruses with an
icosahedral structure are the poliovirus,
rhinovirus, and adenovirus.
 


	9. Envelope
This virus structure  is a conventional
icosahedral or helical structure that is
surrounded by a lipid bilayer membrane,
meaning the virus is encased or
enveloped.
The envelope of the virus is formed when
the virus is exiting the cell via budding,
and the infectivity of these viruses is
mostly dependent on the envelope. The
most well known examples of enveloped
viruses are the influenza virus, Hepatitis C
and HIV.
Envelope
Hepatitis C
 


	10. Helical
Tobacco Mosaic
Virus
Helical
This virus  structure has a capsid with a central
cavity or hollow tube that is made by proteins
arranged in a circular fashion, creating a disc like
shape. The disc shapes are attached helically
(like a toy slinky) creating a tube with room for the
nucleic acid in the middle. All filamentous viruses
are helical in shape. They are
usually 15-19nm wide and range in length from
300 to 500nm depending on the genome size.
An example of a virus with a helical symmetry is
the tobacco mosaic virus.
 


	11. Viroids
Viroids, the smallest  known pathogens, are naked, circular, single- stranded RNA
molecules that do not encode protein yet replicate autonomously when introduced into
host plants. Potato spindle tuber viroid, discovered in 1971, is the prototype; 29 other
viroids have since been discovered ranging in length from 120 to 475 nucleotides.
Viroids only infect plants; some cause economically important diseases of crop plants,
while others appear to be benign. Two examples of economically important viroids are
coconut cadang- cadang viroid (which causes a lethal infection of coconut palms) and
apple scar skin viroid (which causes an infection that results in visually unappealing
apples).
The 30 known viroids have been classified in two families. Members of the
Pospiviroidae, named for potato spindle tuber viroid, have a rod- like secondary
structure with small single stranded regions, a central conserved region, and replicate in
the nucleus . The Avsunviroidae, named for avocado
sunblotch viroid, have both rod-like and branched regions, but lack a central conserved
region and replicate in chloroplasts. In contrast to the Pospiviroidae, the latter RNA
molecules are functional ribozymes, and this activity is essential for replication.
 


	12. Viroids were first  discovered and given this name by Theodor Otto Diener (1971), a
plant pathologist working at Agricultural Research Centre in Maryland. The first
viroid to be identified was the Potato spindle Tuber Viroid (PsTVd). At present-33
species have been identified.
. Structure of Viroids:
Structure of viroid was first shown directly by electron microscope, Viroid’s are small,
circular, single stranded RNA molecules. They consist a short stretch (a few hundred
nucleobase) of highly complementary circular single stranded RNA without protein
coat with molecular weight between 1,07,000 and 1,27,000. Viroid’s are 240 to 380
nucleotides long and all of them have dumb-bell
 



	14. Bacteriophage
Bacteriophage or phage  for short are viruses that infect only bacteria. In contrast to cells that grow from
an increase in the number of their components and reproduce by division, viruses are assembled from
pre-made components. Viruses are nucleic acid molecules surrounded by a protective coating. They are not
capable of generating energy and reproduce inside of cells. The nucleic acid inside the coating, called the
phage genome in a bacteriophage, encodes most of the gene products needed for making more phage.
The phage genome can be made of either double- or single-stranded DNA or RNA, depending on the
bacteriophage in question. The genome can be circular or linear. The protective coating or capsid
surrounding the phage genome is composed of phage-encoded proteins.
All phage have a chromosome encased in a capsid that is composed of phage-encoded proteins. For many
phage types, the capsid is attached to a tail structure that is also made from phage-encoded proteins. T4
and P1 contain a linear double-stranded DNA genome enclosed in a capsid and attached to a tail
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