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1" yiruses are abundant in nature and can infect and parasitize all living
organisms from bacteria to mammals. They are considered to be very simple
- biological entities composed of a small number of macromolecules produced by,
and thus derived from, the organism they infect. Viruses cause many d.lseases of
international importance. Amongst the human viruses, smallpox, polio, influenza,
hepatitis, human immunodeficiency virus (HIV-AIDS), measles and the Sevqll'e
acute respiratory syndrome(SARS), coronavirus are particularly well known. “;1}“ :
antibiotics can be very effective against diseases caused by bacteria, lt esn
treatments are ineffective against viruses and most control measures I¢ );cm
vaccines or relief of the symptoms to encourage the body's own defeﬂsefs}’shu .
Viruses also cause many important plant diseases and are responsible for hug
losses in crop production and quality in all parts of the world.
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In just ten minutes, a virus may take over a cell, copy itself
hundreds of times, and kill the cell. Some viruses have a
calculated replication time of about 70 seconds. By comparison,

the fastest bacterial replicators only double their biomass every
20 minutes or so.

5.1 Status of viruses
Viruses lie on the border line betw
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infected orgapism to a healthy organism of the same kind . This was first
demonstrated in 1892 by a Russian biologists named Iwanowsky.

By 1900 similar disease, producing substances had been discovered in
many organisms, both plants and animals. In 1898 it was demonstrated that virus
from the blisters produced on the diseased stock could transmit foot and mouth
disease of cattle. It was.given the. name filterable viruses, the viruses that can pass
through a filter from which bacteria cannot pass.

By 1930 most people believed that the viruses are small particles not visible
through compound microscope. In 1935 W.M. Stanley prepared an extract of
tobacco mosaic virus. Under the compound microscope, the isolated viruses

appeared as silvery crystals composed of many rod — shaped structures. Isol.ated,
purified extracts from the cells of the hosts revealed that TMV as dead particles.
This started a debate whether viruses living or dead? W.M. Stanley took purified
TMYV, dissolved it in water and rubbed it on the leaves of healthy tobacco plants. The
leaves soon showed the mottle condition, characteristics of TMV disease. It was
found that viruses had reproduced itself in
living cells of the host. This proved that
viruses had some living charactertics

5.3 Classification of Viruses

Viruses can be broadly classified
based on morphology and the type of host
they infect. On the basis of morphology
there are three classes of viruses,
a. Spherical Virus. e. g. Polio virus
b. Tadpole shaped virus. e.g. Bacteriophage.
¢. Rod shaped virus. e.g. tobacco mosaic
virus.

Viruses can be classified on the basis of
host:
a. Animals viruses: They are parasites of
animals and human beings and causes
diseases in them, Common diseases in man

are polio, small POX, measles, mumps and
influenza etc,

b. Plant viruses:

These are arasit
¢
plants and cause dis 3 =

c€ases in them.

¢. Bacteriophage (phage);
parasite only on bacteria

This virus is

Bncterioph;ge
Fig; 5.1 Different Shapes of Viruses
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4 Strueture of chesome Represeniative Vires
5.4.1 Structure of Bacteriophage

i iply ins;
' 1 lar parasites that multiply inside
i ¢ (phage) are obligate mtrace.llu - r
b tg?ac :Jen:)npa};:;ﬁg Elpse gf the host biosynthetic machinery. B?gg:zggg;%)zz lexa:;:
r:;ny diffgrent sizes and shapes. The basic structural features o

as follows:

1. Size -. Most phages range in size from 24-200 nm in length.

2. Head or Capsid - All phages contain a head
structure which can vary in size and shape.
Some are icosahedral (20 sides) others are
filamentous. The head or capsid is composeq of
many copies of one or more different proteins.
Inside the head is found the nucleic acid (DNA

or RNA). The head acts as the protective
covering for the nucleic acid.

3. Tail - Many but not all phages have tails
attached to the phage head. The tail is a hollow

tube through which the nucleic acid passes Fig; 5.2 Structure of Bacteriophage_
during infection. The size of the tail can vary and some phages do not even have a tail

structure,

In the more complex phages like T4 have a base pl
fibers attached to it. The base plate and tail fi

the phage to the bacterial cell. Not all phages
instances other structures are involved j

5.4.2 TheStructure of HIV

HIV stands for Human Immunodeficiency Virus. Like al] viruses, HIV

¢annot grow or rep

! roduce on its own. In order to make new copies of itself it must
infect the human cells. O » HIV exists as roughly spherical

( utside of a human cell
particles; the surface of each particle shows numerous spikes.
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have base plates and tail fibers. In these
n attachment of the phage particle to the
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Unlike most bacteria, HIV particles are too small to be g througlt] ;‘2
ordinary microscope. However they can be HEEK Siourhy Wltht 12 kc:}gatr‘as
microscope. HIV particles surround themselves with a coat of lipo proze['ttle spikes,
the viral envelop (or membrane). Projecting trom this aee-eround 7 lt below the
which are formed from the proteins (gylcop PoLSI Ep 120 dui givtl. Jhet ) protein
viral envelope is a layer called the matrix, which is made from the (matrix) p

s L The proteins gp120 and gp41 tqgcihcr m/;m up t};]e spikes that project from
HIV particles, while p17 forms the matrix and p24 forms the core.
The viral core (or capsid) is L}Sllaily o ;32 e H
bullet-shaped and is made from the protein p24. - S s
Inside the core are three enzymes requxr'cd for envelz’;’ e >
HIV replication called reverse transcriptase, g;; ~f4,
integrase and protease. Also held within the core

. e -.‘-,
is HIV's genetic material, which consists of two s “'
identical strands of RNA HIV belongs to a

transcriptasg..-
: : : RNA :
epecial class of viruses called retroviruses.

-

3.4.3 Structure of Flu Virus Fig; 5.3 Human Immunodef;

ciency virus
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5.5.1 Virus Evasion of lmmune Responses

Viruses have evolved many mechanisms by which they can tackle the
immune system. Some of the prominent ways are as under:

* Any foreign agent entering the body faces phagocytosis which is carried out
by macrophages and neutrophils. In certain viruses capsules, protein, and
fibrin coats do not bind the adhesion molecules used by macrophages and
neutrophils so they are safe from being phagocytosed

* Some viruses cover, like bacteria, their cell walls with host prpteins. Sointhis
way body immune system is unable to recognize them as foreign body.

* Many viruses produce mutants (antigenic variations) at regular basis. And
vaccine developed to control the spread of one mutant virus becomes
ineffective against the new mutant so controlling them is a continuous
challenge. For example influenza virus and HIV.

5.5.2 Virusand the Host .
Viruses do not possess any life sustaining characteristics, and do not require

any nutrients. In fact, without proper host viruses lie dormant indefinitely. However,
viruses are specific to a certain kind of cell. They also have preferred ways of
entrance into their hosts. A virus' method of entry is very specialized, and it is ope of
the main ways a virus is able to locate it's victims. Take, for example, a virus that
targets host cells located in the stomach. If a person inhaled such viryg particles they
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Record the Symptoms of flu in any individual, Make a list
of names of at least five viruses each in plants and animals that are
Specific fora specific host.

The virus that infects and ‘becom '

- ‘becomes parasite on the bacterium is called

ftﬁcfnoi)hage. There are many strains of the phage but only one kind of phage will
ack only one strain or one species of bacteria. There are two types of life cycles of

the phage namely lytic cycle and lysogenics cycle,




rsion of lytic and lysogenic cycle

a. Ixticeye!

yele the phage js regarde
cell(host)is regarded as slav

d as virulent or master and the bacterial
: €. In lytic cycle the phage
the cell wall of bacterium at a poi

A takes over the biosynthetic
ize i DNA and protein molecule. The phage
i e host to synthesize its own N and .
mac}}m.ery Ofdﬂi]ncreases in number. The daughter piiages ex..r} p:;s:ﬁae roerll ;:SZ c;}é
mumplfl?az?erium Thus the bacterial cell ruptures (lysis OF;‘;;’ A stiet thieir evele
0 gtef hages, which are now ready to attack new bgcteg is called lytic cycle of
daug Thps type é)f life cycle in which the bacterium cell burst
again. Thi
the phage.

1

Daughter cell with
prophage

Cell divisions

Produce population
Occaslonal!y,

of bacteria infected
: a prophage
exits the bacterial
P

with pro hage
chromosoma, /
ke initiatlng a lytic cycle
& <'«.u2,:,~') e 2

bacterlal
Chromosome

The cell lyses, releasing phages

The bacterium réproduces
Copying the Prophage and
Lytic cycle  Lysogenic cycle transmitting it 1o daughter
\ Is induced or s entered Prophage Cells

New Phage DNA and proteins
are synthesized and assembled
4 into Phages

Fig:5.5 Conve
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b. Lysogenic cycle
In this cycle, the phage does not kill or destroy the bacterium(host). Both the

phage and bacterium live and multiply in a peaceful coexistence. In this case the
phage becomes a harmless guest and the bacterium acts as a host. Sometimes when
the phage DNA enters the bacterial cell, instead of taking over the control of
biosynthetic machinery of the host it becomes associated and mixed up with the
bacterial chromosome in a friendly atmosphere. In this condition the bacterium
continues to live and reproduces normally. The phage DNA passes to each daughter

cell of bacterium in all successive generations.
Thus the number of phages increases without any harm or damage to the

bacterium cell. Therefore this relation is called guest- host relation. 'l_"hiS type of
cycle is called lysogenic cycle. Sometimes, however, the phage-DNA is separated

from the bacterial chromosomes and becomes re-activated to become virulent and

hence destroy the bacterial cell and starts the lytic cycle again.
Gene of interest

MY g p s$oapey e! BT
5.7.bmf,c UAE:udf.lL.l inphage 5~ Phage DNA
in Genetic Engineering 0 /‘d‘ P
Isolated genes cannot i . )
g Phage . _ DNA ,

replicate themselves, a gene to be ™ Gene Is incorporated
into phage DNA
}

cloned must be inserted into the

DNA of suitable cloning vector
. . X Co— G
like bacteriophages. Virus DNA __.P:;'so ek
# (Recombinant DNA)

molecule is used to transfer a DNA
fragment from a test tube into a . 1

living cell. Cloning vectors are :
capable of multiplying inside of - Recombinant DNA
Iiving cells. /:7 enters bacterial cell
Phages can be used as cloning P ky‘\\d .
. o 1 ~ - | Bacterial
vectors to mtrodu.ce recombinant R ca LA & U R irckroge s
DNA into bacterial cells. Once -
inside a cell, the recombinant DNA e B alo?%e‘,%fg':np‘:'cmd
may begin replication and new - ) (_) A\
e { (Lac) i
phages, each containing the gene L L 4 J
of interest, are formed. The "'""""“‘"T b
. . ew a
bacterial cellular machinery e ' bacte':ials:;u?ur:turos
synthesizes the vector system o o T ey
- I A e TR/ NG 7 BN
proteins and DNA, but the Ky Y . VYUY :) |
bacterium is destroyed when the R e 3
phages are released. Hundreds of phages and genes are produced
Each phage can infect another bacterial cell
Fig 5.6 Usage of bacteriophage in genetic engineerisf L




5.8 AlDSand EIViufection

AIDS stands for Acquired Immune Deficiency Syndrome. AIDS is a serious

condition that weakens the body's immune system, leaving it unable to fight off
illness. '

AIDS is the last stage in a progression of diseases resulting from a viral
infection known as the Human Immunodeficiency Virus (HIV or AIDS virus). The
disease include a number of unusual and severe infections, cancers, severe weight
loss, diseases affecting the brain and central nervous system ;

The immune system is a network of cells, organs and proteins that work
together to defend and protect the body from potgqtially ha'rmfu.l, inf_ectious
microorganisms. The immune system also plays a critical role_ in preventing thf:
development and spread of many types of canc_er.W}}en the immune system is
missing one or more of its components, the result is an immunodeficiency disorder

DS.
= Lymphocytes (white blood cells) are one of the main types of immune cells
that make up the immune system. There are two types of lymphocytes: B cells and T
cells. (T cells are also called CD4 cells, CD4 T cells, or CD4 cell lymphocytes). B
cells release antibodies (proteins) into the body's fluids to attack antigens (foreign
proteins such as bacteria, viruses or fungi). T cells directly attack and destroy infected
ormalignant cells in the body.

There are two types of T cells: helper T cells and killer T cells. Helper T cells

recognize the antigen and activate the killer T cells. Killer T cells then destroy the
antigen. When HIV is introduced into the body, this virus is too strong for the helper T
cellsand killer T cells. The virus then invades

s bt L lthese cells and starts to reproduce itself,
reby not only killing the Cells, butalso spreading to infect otherwise h
cells. The HIV virus cannot be destroyed and lives j b s
oryears before any sign of illness appears,
Qradual]y, over many
Progressively destroyed or inactivated, o

Converteq tomune system cells, releases its RNA.
DNA during reverse transcription.

s
Chromosomal DNAOSt cell nucleus anq js integrated into host cell
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Fig 5.7 Life cycle of HIV

6. The HIV particles are then released or 'bud' from the cell. The enzyme protease
plays a vital role at this stage of the HIV life cycle by chapping up long strands of
protein into smaller pieces, which are used to construct mature viral cores,

The newly matured HIV particles are ready to infect another cell and begin
the replication process all over again. In this way the virus quickly spreads through

the human body. And once a person is infected, they can pass HIV on to others in their
bodily fluids

5.8.2 Symptoms of HIV

The earliest symptoms include: fey
nodes and glands. However, for most
apparent,

er, rash, muscles aches and swollen lymph
people, the first symptoms of HIV will not be
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Prevention 1d:
In general, to prevent viral hepatitis we Sho.u ' living condss:
» Follow good hygiene and avoid crowded, unhealthy living conditions,

o Take extra care, particularly when drinking and swimming especially areas
with poor sanitation and water quality.

e Wash hands thoroughly after using the toilet and before ea.tm g. |
* Use antiseptic cleansers to clean toilet used by someone in the family who

develops hepatitis.

o A : i w1
Erdl’ (oyr Informr;mrmJ W

For viral hepatitis, the incubation period (the time it takes for a
person to become infected after being exposed) varies depending on
which hepatitis virus causes the disease:

‘Forhepatitis A, the incubation periodis 2 to 6 weeks.

‘Forhepatitis B, the incubation period is between 4 and 20 weeks,

‘For hepatitis C, it's estimated that the incubation period is 2 to 26
weeks.

Coronaviruses (CoV) are a large family of viruses that cause illness
ranging from the common cold to more Severe diseases such ag
Middle East Respiratory Syndrome (M ERS-CoV) and Severe Acute
Respiratory Syndrome (SARS-CoV). A novel Coronavirus (nCoV) is
a new strain that has not been Previously identified jn humang, Most
estimates of the incubation period for COVID-19 fange from [-14
days, most commonly around five days,
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and is generally responsible for cold
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Symptoms
- Herpes can appear in various parts of the body, most commonly on the
genitals or mouth region.

Treatment
Doctor may prescribe an antiviral medicine in the form of an ointment or

pills.
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S.10 Prions
Prions are infectious protein particles thought to be respo nsible for a group of
transmissible neurodegenerative diseases. Most evidence indicates that the
infectious prion pro;cins are modified forms of normal proteins coded for by a host
gene in the brain. It is thought that the normal prion protein, expressed on stem cells
in the bone marrow and on cells that will become neurons, plays a role in the
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This disease is a rare genetic deg e '
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FFI: Fatal familial Insomnia

It is a very rare sleep disorder. It affectst
insomnia, speech problems and dementia.

brain disorder.
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he thalamus and its main symptom s

Alpers Syndrome
Alpers syndrome is a neurological disorder. It Symptoms include increased
muscle tone with exaggerated reflexes ( spasticity ), seizures , and dementia.
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4 | hoose the correct answer in the following questions.

“Series by : be recognized by its:
, acteriophage can b. rounded shape

& Uregylgy g,
B C.tadpg]e s;azse . d. rhomboidal shape

The infective nature of virus is due to: o
4. protein coat b.nucleic acid

€. envelope d. tail fibres

o Which of the following is not associated with prions?

% NeurOdegenerative disease b. Leafcurl disease
i C. Toxic proteins d. Alper's syndrome

: Which statement is true of viroids?

a. They are single-stranded RNA particles.

b. They are sin gle-stranded DNA particles

¢. They reproduce only outside of the cell.

d. They belong to begomovirus.

P Which one of the following enzymes is present in the bacteriophage?
a. Succinic dehydrogenase b. Lysozyme
c. Protease d. Urease
6. An infectious RNA particle without protein coat:
a. viroid b. virion
c. virusoid d. prion
7. Which body system is most directly concerned with vaccination?
a. Digestive b. Circulatory
c. Respiratory d. Immune
8. Tobacco mosaic virusis: .
a. spherical shaped b. cuboidal
¢. rod shaped d. oval shaped
9. Which one of the following is a disease caused by viroids?
a. Creutzfeld-Jacob Digenge b. G :
c. Fatal familial Iy - Gerstmann-Straussler-Scheinker
Omnig d. cadang- cadang di
g- cadang disease

B. Write short answers to e following questions

{ Give a brief statug of Viruseg in classification
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Explain how a virus
immune system?

Describe the role of bacterio
Describe some common control measures against the transmission of HIV.

4. Describe the causative agent, symptoms, treatment and prevention of leaf
curl virus disease of cotton.
5. Wnite a brief note on prions and viroids. 5
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