Virus:

It is a set of one or more nucleic acid molecules encased in a protective coats of
protein or lipoprotein. It is able to organize its own replication only within suitable
host cells.

The name virus is derived from the word virion which means venom or poisonous
fluid.

Viruses are still biologists' puzzle because they show both living and non-living
characters. Hence, they are regarded as a separate entity. They are now defined as
ultramicroscopic, disease causing intracellular obligate parasites.

Characteristics of Virus:

1. Viruses are the smallest and simplest of all known organisms. They can only

be seen with an electron microscope.

Viruses range in diameter from about 20-200 nm.

They are able to pass through bacterial filter.

They are composed of nucleic acid and protein.

Nucleic acids are either DNA or RNA surrounded by non genetic protein coat

called capsid.

They are all obligate intracellular parasites and are incapable to carry out any

function outside the living host.

7. They are parasites on living cells but are not themselves cell.

8. They cannot be cultured on any synthetic medium.

9. They are highly specific for particular organisms.

10. They exist as cubical, helical or tadpole shaped structures.

11. They infect every kind of living organisms on earth.

12. They vary greatly in their power of resistance.

13. They lack of enzymes necessary for the generation of energy.

14. They are very easily transmitted from one organism to another by mechanical
means or biological vectors.
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Classification of Virus
They are classified on different basis.
A) Based on host: On the basis of host, they are of three different types.

1. Animal virus: They infect animals and cause diseases. They may contain
DNA or RNA. eg: rabies, HIV etc.

2. Plant virus: They infect plants and cause diseases. They mostly contain
RNA as genetic material. eg: TMV, bean mosaic virus, cauliflower mosaic
virus (DNA).

3. Bacteriophase: They infect bacteria. It is tadpole like in their shape. They
usually contain DNA as genetic materials. eg: T,, T4, Ts bacteriophase.



B) Based on nucleic acid: On the basis of nucleic acid, they are of two types.

1. DNA virus: Virus that has DNA as its genetic material is known as DNA
virus. The nucleic acid is usually double stranded DNA. These viruses
produce new DNA, which transmits information for protein synthesis
through host RNA.

2. RNA virus: Virus that contains RNA as genetic material is known as RNA
virus. The genetic material is usually single stranded. The RNA replicates
new RNA which passes information to protein. There is no involvement of
DNA.

Life cycle of virus:

The virus is going to follow two types of life cycle that are lytic cycle and

lysogenic cycle. In a lytic cycle, it undergoes replication and produces more

phages while in a lysogenic cycle, it may remain as temperate, it gives rise to a

prophage as its DNA integrates with the bacterial DNA.

1. Lytic Cycle: The lytic cycle is typically considered the main method of viral
replication, since it results in the destruction of the infected cell.

Viruses of the lytic cycle are called virulent viruses. The lytic cycle is a six-

stage cycle. In the first stage, the virus injects its own nucleic acids into a host

cell. Then the viral acids form a circle in the center of the cell. The cell then
mistakenly copies the viral acids instead of its own nucleic acids. Then the viral

DNA organizes themselves as viruses inside the cell.

The reproductive process of virulent phage is called lytic cycle because the host

Is lysed at the end and virus particles release. Lytic cycle is common in Ty, T,

bacteriophage. The process is divided into following stages.

a) Adsorption: The bacteriophage gets attached to the wall of bacterium by its
tail fibres. It brings tip of the tail in contact with host cell wall.

b) Penetration: This stage is the injection of nucleic acid of the virus into the
host cell. The tail sheath contracts and the enzyme lysozyme helps in
creating a hole in the cell wall so, as to inject phage DNA into the bacterial
cell. The protein coat remains outside, attached to the cell wall.

c) Eclipse stage: The phage DNA now codes for the phage enzymes using the
host machinery. The enzyme nuclease produced by the expression of viral
gene breaks down the host DNA. The phage DNA replicates and codes for
new coat proteins.



d) Maturation stage: In this stage, the new phage particles are made by the
assembly of protein coats surrounding the phage DNA.

e) Lysis of host and release of virus particles: The lysozyme made by phage
DNA brings about the lysis of the bacterial cell releasing the phages, ready
to infect more bacteria. Such a cycle, where phage bring about the
disintegration or lysis of the bacterium, is called as lytic cycle.
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2. Lysogenic Cycle: Lysogeny, or the lysogenic cycle, is methods of viral
reproduction (the lytic cycle is the other). Lysogeny is characterized by
integration of the bacteriophage nucleic acid into the host bacterium's genome.
Lysogenic cycles can also occur in eukaryotes, although the method of
incorporation of DNA is not fully understood. Certain types of viruses replicate
by the lysogenic cycle, but also partly by the lytic cycle (mixed cycles).

The adsorption and the penetration phases are same as in lytic cycle. In the
process, DNA integrates with the bacterial DNA and does not exert any
influence over the bacterial cell. DNA which is intregrated with bacterial DNA
Is called prophage or provirus.

The phage DNA also replicates along with the host DNA. A repressor protein
produced by the prophage keeps the phage genes in repressed stage. In this way,
phage DNA may keep multiplying the prophage generation after generation
without causing any damage to host. Such a bacterial cell that carries the
potential seed of destruction by carrying prophage is called as lysogenic cell.
The phenomenon by which phage DNA becomes a part of host cell is called as

lysogeny.



Transmission of Virus

1.

Experimental mechanical transmission: Under laboratory condition, the
transmission of a virus from infected to healthy tissue is carried by extraction of
the sap from the virus infected part of the plant.

Transmission by grafting: Many plant viruses can be artificially transmitted
by making a contact between stock and scion in grafting. eg: TMV, potato virus
Y, tomato spotted wilt virus etc.

Transmission through soil: Transmission of the viruses through the soil takes
place by soil inhabiting nematodes and certain fungi. eg: tobacco black ring,
cherry leaf roll, tobacco rattle etc.

Transmission by seeds: Viruses are also transmitted through seeds. Seed
infection plays a major role in both the transmission and survival of virus
diseases.

Transmission by pollen grains: Pollen grains of an infected plant when reach
the healthy plant for fertilization transmits the disease. After fertilization,
viruses make house in young developing seeds through which the disease
transmit.

Transmission by vegetative propagation: Certain plants reproduce by
formation of vegetative propagules which transmit viral disease from parent to
young plant.

Transmission by weeds: Weeds serve as offseason alternative hosts which
transmit viral diseases during the growth of original host.

Transmission by vectors: Any organism that carries the virus from one host
plant to another is called vector. There are large number of viruses transmits
through specific insects.

Economic Importance of virus

1.

Viral diseases in human: Viruses are main agents which causes various
diseases in human. The common viral diseases in human are polio, rabies,
chicken pox, AIDS etc.

Viral diseases in plant: They are also the agents that cause various diseases in
plant. The common viral diseases are TMV, tomato mosaic virus, potato mosaic
virus etc.

Virus in treatment: Viruses being specific to their hosts are used in the
treatment of some fungal and bacterial diseases. eg: cholera, plague, cancer etc.
Development of plant varieties: Viral infection develops mosaic pattern in
leaves and flowers. It increases ornamental value of different garden plants.



