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UNIT-1-VIRUSES

VIRUSES, VIROIDS AND-LICHENS

VIRUSES:

structure outside the living cell.

2 Once the viruses infect a cell, they kill the host cell and take over the machinery of the host cell to

replicate themselves.
2 The name virus that means venom or poisonous fluid was given by Pasteur. D.J. Ivanowsky.

2 J. Ivanowsky recognized certain microbes as causal organism of the mosaic disease of tobacco, which

were found to be smaller than bacteria because they passed through bacteria-proof filters.

2 W. Beijerinek demonstrated that the extract of the infected plants of tobacco could cause infection in

healthy plants and called the fluid as Contagium vivum fluidum.

2 M. Stanley showed that viruses could be crystallized and crystals consist largely of proteins, which

are inert outside their specific host cell.

2 In addition to proteins viruses also contain genetic material that could be either RNA or DNA.
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2 Viruses that infect plants have single stranded RNA and viruses that infect animals have either single
or double stranded RNA or double stranded DNA.

= Bacteriophages are usually double stranded DNA viruses.

2 The protein coat called capsid made of small subunits called capsomeres, protects the nucleic acid.
VIRIOIDS

2 Viroids are smaller than viruses, which was found to be a free RNA.

2 Virioids lacked the protein coat that is found in viruses, hence the name-viroid.

Lichens:

partner.
2 Lichens are very good pollutioniindicators.
uses cause diseases like mumps, small pox, herpes and influenza, AIDS.

Three general hypotheses of the origin of viruses are taken into consideration.

(i) The ancestors of viruses were at one time cellular organisms. As a result of parasitic existence in
other cells, they gradually lost more and more of their own cellular machinery until they eventually

became reduced to their present form.

(i) The ancestors of viruses were once free-living pre-cellular forms of life, which managed to survive

after the evolutionary emergence of cellular organisms only by becoming parasitic on them.
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(iii) The viruses have not evolved from organisms, either pre-cellular or cellular, but have arisen from
detached fragments of the genetic material of cellular organisms. These genetic fragments, as a result of
detachment from the rest of the genetic system, acquired the ability to multiply more rapidly than the
other constituents of the cell, and their unregulated growth caused disease and death of the cell.

= Liberated after cell death, the genetic fragments were able to ensure their own perpetuation by en-
tering adjacent healthy cells and again multiply there.

2 Originally passed from cell to cell in the form of nucleic acid, they eventually acquired the capacity to
direct the simultaneous synthesis of the infected cell of a special protein, which served to enclose the
nucleic acid fragments, and thus made their transfer from cell to cell a much less hazardous operation.

= The above hypotheses have not yet been supported by factual information.

Characteristics/of Viruses:

2 Viruses are a cellular, non-cytoplasmic infectious.agents. Therefore, a unit of virus is referred to as ‘a
virus particle’ ratherthan ‘a virus cell’.

2 They are smallerthan bacteria and can-pass-through bacteriological filter.
= They are consisting mainly of a nucleic acid surrounded by a protein envelope called capsid.

2 They are devoid of the sophisticated enzymatic and biosynthetic machinery essential for independent
activities of cellular life. Therefore, they can grow only inside suitable living cells.

2 These virusesdo not grow; neitherrespire nor metabolize, butthey reproduce.

2 Viruses may even be crystallized much like molecules although some kind of viruses can only be
purified but not erystallized .

2 A virus cannot contain both DNA and RNA. Therefore, virus is called either ‘DNA virus’ or ‘RNA
virus’ depending on whetherit contains the nucleic acid DNA or RNA.

= Viruses are transmissible from disease to healthyorganisms.

2 All viruses are obligate parasites and can multiply only within the living host cells.
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= Viruses are host specific that they infect only a single species and definite cells of the host. —

2 They are highly resistantto germicides and extremes of physical conditions.

®  Viruses are called connective link between living and non living.

X/
°

The word virus is from Latin virus, a poison. As a preliminary working definition, viruses may be
characterized as ultra-microscopic disease-producing entities, capable of being introduced into living
cells of particular kinds of organisms, and capable of reproducing or being reproduced only within

such cells. They cannot be made to multiply on artificial media.

¢+ The viruses can, however, be seen with an electron micrescope, Because they are able to pass through
bacterial filters, they have been called filterable viruses. A typical virus particle apparently consists of
a core of nucleic acid, partly or wholly surrounded by a sheath of protein. Some of the viruses have

been isolated in a pure form and even crystallized.

«»+ All thus far isolated have been foundto be nucleoproteins of very large molecular size and weight.

+« Plant viruses have not been definitely observed in plants other than flowering plants and bacteria, but
this may be due to‘lack of study rather than a real absence. Again, animal viruses inhabit vertebrates,

arthropods, and“many other animals.

¢ Particles of both plant and animal viruses vary from spherical to slenderly rod- shaped, according to
the kind of virus. Some animal viruses are brick-shaped. Some of the smallest viruses are only about

0-01 micron in length, while some of the largest ones approach 0.5 micron.
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% The viruses are responsible for a large number of important plant and animal diseases. In many cases
the virus is more or less latent (i.e., it exists and reproduces but causes no detectable harm) in a

particular host and causes a recognizable disease only when introduced into some other kind of host.

« In general, the plant viruses are transmissible by sap, by grafting, or by insects. The virus diseases and

infections in plants are recognized and described on the basis of symptoms-and-transmissibility.

¢+ Viruses possess some of the qualities of living organisms they-are able to reproduce, they occur in
distinct strains or varieties, and they undergo changes similar to.mutations. Unlike living organisms,
they do not respire, nor do they possess cellular structures. Many Biologists regard viruses as

intermediate between non-living matter and living organisms.

«+ The first known record of the existence and behaviour of virus is a variegation in the colour of tulips
reported by Carolus Clusius in1576. That the variegation might be due to a disease was suggested
only in 1670. In 1715 an account of an infectious chlorosis of Jasminum was published. About fifty
years later the so-calledcurl’ disease of potatoes came into prominence. But there was a great
controversy over its cause.

«+ About 1886 Adolf Mayer described a disease of tobacco plant which occurred in the tobacco-growing
regions of Holland, as Mosaikkrankheit which means mottling type of virus disease. He described the
disease, and from the mosaic pattern common on leaves of affected plants, Mayer suggested the

name ‘meosaic’.

SRIMAAN-POLYTECHNIC TRB STUDY MATERIAL - Page 5

/ 2SS I CHEMISTRY ICOMPUTER
M//MECHANICALI/ M O P SRIMAAN

EIE/ICE AVAILABLE-CONTACT:8072230063.

Send Your Material &Question Answer Our Email ID -kalviexpress@gmail.com



www.kalviexpress.in www.kalviexpress.in

SRIMAAN COACHING CENTRE-TRICHY ¢y :d:5:10 4 y.V.)¢ 2021-22

(ENGLISH MEDIUM) (NEW SYLLABUS 2021) STUDY SRIMAAN
VYN NEVEETO CONTACT:8072230063.

% Mayer showed that this mosaic disease of tobacco could be communicated to a healthy tobacco plant
by inoculation with the sap of the infected plant. But Mayer did not suggest that the diseased
condition was due to virus. Two years later, Erwin F. Smith showed that the disease ‘peach
yellows’ was also communicable and could be transmitted by transplanting a bud from a diseased tree
to a healthy tree.

+«»+ The first scientific proof of the existence of a virus was given by the Russian Botanist
Dmitrilwanowski in 1892. lwanowski working with the mosaic disease of tobacco, described by
Mayer, proved that sap from such a diseased plant was capable of inducing the mosaic disease in
healthy tobacco plants. He passed the sap through a bacteria-proof Chambeiland filter candle and

found the filtrate to retain infectivity.

«» Itis the first record of the passage of either.a.plant or an animal virus through a bacteria-proof filter.
Six years later in 1898 Loeffler and Froseh showed that the foot and mouth disease of cattle is caused
by an agent which could pass through bacteriological filters. In 1892, a Dutch Bacteriologist Martinus

Willem Beijerinck toak up the study of tobacco mosaic.

++ He found the sap.of infected plant, when filtered through bacteria-proof filter, to be sterile but still
infectious, which he designated as contaginm vivum fluidum and subsequently, referred it as a virus.
Beijerinck confirmed the findings of Mayer and Iwanowski and claimed more emphatically than

either of them that the causal agent was not a bacterium or any conceivable corpuscular material.

+«+ The relationship between an insect and a plant virus has been experimentally established by a
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——  Japanese farmer, Hashimoto, who worked in 1894 with the dwarf disease of rice and the leafhopper —

Nephotettix apicalis var. cincticeps. In 1895 Takata in Japan transmitted virus by means of the

leafhopper Deltocephalus dorsalis.

X/
°

During 1906-07, Ball, Adams, and Shaw working on curly top of sugar-beet established the
leafhopper transmission of virus. Further evidences of leafhopper transmission of virus were put
forward by Boncquet and Hartung in 1915. That aphids are also responsible forthe transmission of

virus was demonstrated by Allard in 1914.

¢+ lwanowski continuing his study of tobacco mosaic virus described in 1903 certain intracellular bodies

L)

in the tissues or diseased plants. One type was amoeboid, the other was in the form of crystalline
plates. Holmes in 1929 described the primary infection lesion of tobacco mosaic virus and thereby he

indicated the usefulness of the symptomatelogy.

+ In the area of strain differences in viruses, McKinney (1926) is the pioneer worker. He suggested that
strains arise by mutation. Takahashi and Rawlins in 1933 exhibited the physical phenomenon of
tobacco mosaic virus: By 1935 it was evident that the virus was a particle distinct from any known

living entity and comparable in many ways to larger molecules or colloidal particles.

+« In 1935 Stanley for the first time isolated a crystalline protein in more or less purified condition

L)

possessing the properties of the tobacco mosaic virus. In his opinion, tobacco mosaic virus is an auto-

catalytic protein which may be assumed to require the presence of living cells for multiplication. In
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——  the succeeding five years protein crystals were isolated from preparations of several plant viruses. —

% These preparations were infectious and capable of producing the disease concerned upon inoculation
into the respective host. Other pioneer workers in this line are Bawden and Pirie. They have shown

that all virus proteins crystallized so far, are nucleoproteins.

Nature of Viruses:

¢+ There has been some argument as to whether viruses should be consideredhto be living or non-living.
True, viruses are individual organic compounds whose chemical composition resembles protoplasmic
constituents. They behave as microorganisms only when in.association with the complex mechanisms

of living cells.

¢+ Viruses reproduce in a host cell and are capable of mutation. They contain the true essence of life by
the possession of an extremely potent complement,of genes and behave as microorganisms only when

in associated with the complex mechanisms-of living cells.

D

» In their ability to reproduce themselves in living tissues they also resemble microorganisms. With the
messages contained in the single strand of the nucleic acid, the virus is able to divert the enzyme
systems of the host cells.nto new pathways and synthesize more virus particles instead of host

substance.

7/

% In this respectwirtises seem to resemble self-duplicating genes and chromosomes, but they differ in

that they are able to penetrate some unicellular of multicellular hosts from the outside.

K/
L X4

But on the other hand, viruses do not possess cellular structures. They by themselves do not carry on
respiration, lack capacity for independent metabolism, and do not multiply by classical growth and

fission methods from pre-existing virus particle. Those viruses which have been prepared in pure
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——  crystalline form and found to be nucleoproteins are not living organisms in the ordinary sense. —

«+ Again the virus crystals are chemically inert and can apparently be kept indefinitely without signi-

ficant change.

X/
°

Again viruses are often accepted as molecules having ability to duplicate themselves. But Stanley and
others suggested the significant difference between viruses and other molecules pointing out that a
virus comes to life the moment it infects a cell. Besides this, the term ‘molecule’ implies a precise

knowledge of the structure of a compound.

¢+ Viruses are thus ultra-microscopic disease-producing particles of organic matter which can multiply
only in living plants and animals and are responsible for a large number of important plant and animal
diseases. It is apparent that furthermore is necessary before assigning any particular status to the

viruses.

PROPERTIES OF VIRUSES:

1. They are non-cellular organisms, which is enclosed in a protective envelope.
2. The presence of spikes helps in-attaching the viruses to the host cell.
3. These viruses do not grow, neither respire nor metabolize, but they reproduce.

4. They are surrounded by a protein coat — capsid and have a nucleic acid core comprising DNA or
RNA.

5. They are considered both as living and non-living things. These viruses are inactive when they are
present outside of host cells, but become active within host cells. These viruses cause several

infections and reproduce within the host cell by using the enzymes and raw materials.
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REPLICATION OF VIRUSES

« Viral populations do not grow through cell division, because they are acellular.
« Virus use the machinery and metabolism of a host cell to produce multiple copies of themselves.

« During the process of viral replication, a virus induces a living host cell to synthesize the essential
components forthe synthesis of new viral particles.

% The particles are then assembled into the correct structure, and the newly. formed virions escape from the
cell to infect other cells.

2
0’0

The host cell is forced to rapidly produce thousands of identical copies of the original virus.

2
0’0

Replication between viruses is varied and depends on the type of genes involved.

2
0’0

Most DNA viruses assemble in the nucleus;

R
0’0

Most RNA viruses develop solely in cytoplasm.

« Viral life cycle differs greatly between species, but there are basic stages in their life cycle:
* Attachment
* Penetration
* Uncoating
* Replication
» Assembly

* Release
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Classification of Viruses

2 Viruses can be classified primarily on their phenotypic characteristics, core content, chemical

composition, capsid structure, size, shape, genome structure and modes of replication.

2 The Baltimore classification is the most commonly used for studying the system of virus
classification. This system was developed by an American biologist David Baltimore in the 1970s,

for which he was awarded the Nobel Prize.

2 Virus classification is the process of naming viruses and placingthem’into a taxonomic system.

2 Viruses do not fit into the established biological classification’of cellular organisms. This is mainly

due to pseudo-living nature of viruses.

2 |nitially, on the basis of their host range, clinical, epidemiological and pathological symptoms,

viruses were classified into the following feur groups:

¢ Plant viruses :This.group includes only plants virus

¢ Invertebrate viruses : This group includes only invertebrates virus

X4

Vertebrate Viruses : This group includes viruses infecting vertebrate.

L)

X4

Dual-host viruses : Infects two different hosts mentioned above.

L)

GENERAL ACCOUNT OF PLANT, ANIMALAND HUMAN VIRAL DISEASE

& The definition of a disease is an illness or sickness with specific, well-defined symptoms that
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—— affects a person, plant or animal. —

& A condition of the living animal or plant body or of one of its parts that impairs normal

functioning and is typically manifested by distinguishing signs and symptoms.

& A disorder of structure or function in a human, animal, or plant, especially one that produces
specific symptoms or that affects a specific location and is not simply,a direct result of

physical injury.

& A disease is a particular abnormal condition that negatively affects the structure or function of

all or part of an organism, and that is not due to anysimmegdiate external injury. Diseases are

often known to be medical conditions that are associated with specific symptoms and signs.

Types of Causes of Diseases

« Airborne: Disease that is caused by pathogens and transmitted through the air.

+«» Food borne: Iliness resulting from the consumption of food contaminated with

» Bacteria

» Toxins

> Viruses

> Prions
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> Parasites

< Infectious:

It is known as transmissible diseases or communicable diseases, comprise clinically evident
illness (i.e., characteristic medical signs or symptoms of disease) resulting from.the infection,
presence and growth of pathogenic biological agents in an individual host.organism. Included in this

category are:
» Contagious diseases—commonly spreads from one person to another. Eg., influenza

« Communicable diseases—a disease that can spread from one person to another, but does not

necessarily spread through everyday contact.

% Lifestyle:

A lifestyle disease is any disease that appears to increase in frequency as countries become
more industrialized and people live longer, especially if the risk factors include behavioral choices
like a sedentary lifestyle or a diet high in unhealthful foods such as refined carbohydrates, trans fats,

or alcoholic beverages.

< Non-communicable:
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A non-communicable disease is a medical condition or disease that is non-transmissible.

Non-communicable diseases cannot be spread directly from one person to another. Heart

disease and cancer are examples of non-communicable diseases in humans.

Classification based on the presence of nucleic acid

DNA virus

& The virus, having DNA as its genetic material. There are.two different types of DNA virus
& Single-stranded (ss) DNA virus: e.g. Picornaviruses, Parvovirus, etc.

& Double-stranded (ds) DNA virus: e.g. Adenovirus, Herpes virus, etc.

RNA virus:

& The virus, having RNA as its genetic material. There are two different types of RNA virus

& Double-stranded (ds)‘RNA virus: e.g. Reovirus, etc.

& Single-stranded (ss) RNA virus. It is further classified into two Positive sense RNA (+RNA) and
negative sense RNA (-RNA). Poliovirus, Hepatitis A, Rabies virus, Influenza virus are examples of

single-stranded RNA virus.

Classification based on the structure or symmetry:
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1. Complex virus. E.g Poxvirus

2. Radial symmetry virus. E.g.Bacteriophage

3. Cubical or icosahedral symmetry shaped virus. E.g. Reovirus, Picornavirus

4. Rod or Spiral shaped or helical symmetry virus.E.g. Paramyxovirus, orthoemyxovirus

Classification based on the replication properties and site of replication

Here, viruses invade into the host cell, where it replicates and assembly within the cell organelles.

1. Replication within the cytoplasm of the host celk:

E.g. All RNA viruses except the Influenza virus.

2. Replication within the nucleus and the cytoplasm of the host cell.

E.g. Influenza virus, Poxvirus, etc.

3. Replication within the nucleus of the host cell. All DNA viruses except Pox virus.

4. Replication of the virus through the double-stranded DNA intermediate.

E.g. All DNA viruses, Retrovirus and some tumour causing RNA virus.

5. Replication of the virus through a single-stranded RNA intermediate.
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Classification based on the host range

Based on the type of host, there are four different types of viruses:
Animal viruses:

These viruses infect by invading the cells of animals, including humans. Prominent examples of
animal viruses include the influenza virus, mumps virus, rabies virus, poliovirus, Herpes virus, etc.
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MATHEMATICS STUDY MATERIAL with Question Bank.

ENGLISH STUDY MATERIAL with Question Bank.
PHYSICS STUDY MATERIAL with Question Bank.

CHEMISTRY STUDY MATERIAL with Question Bank.

MODERN OFFICE PRACTICE STUDY MATERIAL with Q.B.
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COMPUTER SCIENCE STUDY"MATERIAL with Question Bank.
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INFORMATION TECHNOLOGY STUDY MATERIAL with Q.Bank.

ECE STUDY MATERIAL with Question Bank.

EEE STUDY MATERIAL With Question Bank.

MECHANICAL STUDY MATERIAL With Question Bank.

CIVIL STUDY MATERIAL With Question Bank.

EIE STUDY MATERIAL with Question Bank.

ICE STUDY MATERIAL with Question Bank.
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