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“Species is an Independent Evolutionary Unit
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Biogive rs~1)
ol | Ovar o and a half million species of animals.
«/ = Over a half million species of plants are known.

NEED OF CLASSIFICATION SYSTEM
To deal with such a large collection of dissimilar forms, certainly we need some system
by which species can be classified in a reasonable way.
Many types of classifications are possible.
We could, for example, classify flowering plants according to their;

o Colour

o Height

o Or any other character.

> This type of classification is not meaningful since it does not provide any information
about the basic differences and similarities among different individual.

> All organisms are related to one another at some point in their evolutionary histories.

However, some organisms are more closely related than other.
> Sparrows are more closely related to pigeons than either to the insects.

Basis of Classification
Classification is based on relationship among individuals, i.e, Similarity in form or
structure.
Biologist have classified all living things into groups showing similarities, based upon;

o Homologies

o Comparative biochemistry

. Cytology .

o Genetics etc. [0 A
Large groups are divided into smaller grou S tho Snecies Iﬂve! N | (o \o~""

Species ) ' —

A species is a group of naUrnI oD I|a'HJI’T whni ' can'in erb eld freeI/ among themselves
and prog). e fertile- aﬁspr,n: 3/ b t gre ieprgduttively 1solated from all other such groups
in natuiz: AR . -

Asexually Rep; oducmq op'-‘c el

-k H4 w,ve1 “Ir tewl;wcdmg cannot be used as a criterion for species recognition among

| p e"iur...nantly asexually reproducing organisms.

Each species possesses its own distinct structural, ecological and behavioral
characteristics, hence species are independent evolutionary units.
Different species do not exchange genes between them.
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Two Kingdom Classifications

Since long the living things are divided in two kingdoms: plants and animsals.

Next each kingdom is divided into smaller groups called L;i*vIaL \a:SC'd\ViS‘G.nS for
plants, algae and fungi). . '

A phylum, in turn, is diviczu! into ciasses:

Classes inte-orders.

Order IntH ‘famiires.

Family Contaiig related erieral

Gerlus is cq mp'w' ecl 0Tune or more Species.

$5cies s the basic unit of classification. Conversely speaking, the organisms are
grouped into larger, more inclusive categories (taxa).

Each category is more general than the one below it and has emergent properties.

The taxonomic categories from species to kingdom form a hierarchy as described in the

classification of corn.

Biological classification of Corn, Zea mays

Kingdom Plantae

Division (phylum) Anthophyta (Tracheophyta)
Class Angiospermae

Order Poales

Family Poaceae

Genus Zea

Species Mays

Members of a lower category resemble one another more than do the members of a higher

tax on.
QUESTION RELATED TO ABOVE ARTICLE

What is nomenclature, describe its important with the help of examples? (LHR 2022)
5.2 NOMENCLATURE

From the earliest times plants and animals have been given common names by the

people.

Different Names for the Same Organism

Since no system was used in choosing common names, |n manv CESES, vamus r*glj 1s
had their own names for the same plant or &itl mal AN B g —
Take ‘Onion’ for example; \ - P

Its common Urdu name is Piva; )

But in ;.ﬁ:re nt reqinfs of Rakistan if it 1IsL KNCWA-GS;

Ganda = | | VAL

Bassal | | |\ W

-

N /asshl

It Givferent countries it would have another set of names.

Similarly ‘amaltas’, ‘argvad’,” gurmala’, ‘golden shower’, purging cassia’ are common
names for the same plant.

Thus the same plant may have different names.
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Similar Name for Different Organisms
In some cases, a single name refers to several different plants or animals—What i is- ~hifie
bell’? - ™
Dozens of plants with bell shaped flowers &fe\called-<hlue bells. ./ |
Similarly the word ‘black hird” whu'd mean; || |
. A crow ' -
J As weliesiralen,
Common Namzs Hayve NG, Seientitic basn
To a biclogist, e fishiis a erteorate anlmal with following features;

. fBackoone
Ph Frig- '
= —  Gills etc.

But ‘silver fish’ is an insect, and a ‘cray fish’, ‘jelly fish’, and ‘start fish’ do not fit the
biologist’s definition of a fish.

NEED OF SCIENTIFIC NAMES
Common names had long caused confusion.

Work of Carlous Linnaeus
During the 18" century, Carlous Linnaeus (1707 — 1778), a Swedish botanist, devised a
system for naming and classifying all the organisms known to him.

o He took the scientific name from latin word.

o His system is used today internationally.

o He discarded the common names of plants and gave each one a scientific name.
He took the scientific name from ‘Latin word. Linnaeus published the list of name of plants
in 1753.

Binomial Names
The scientific name of each plant had two parts. Usually, the name referred to some
characteristics of the organisms or the person who collected it.
His system spread rapidly and became so popular that he used it later on in naming
animals and published his list in 1758. Many of his names are in use today.
Linnaeus’s system of giving each species a scientific name comprising two words is
known as binomial nomenclature.

o The first name refers to the genus (pl. genera) and is called generic name and aIwav%
begins with a capital letter. N
. The specific name follows the generic name refers to Cp;;c'es qrd ngIhS wntn ).m-‘i

letter. L\ X \ e
Scientific Names of Some Orgariisins _ = TEEARIEER
The scientific name for:

. Onion s Alligra-egna’ - || ) )
. Amaltat i¢, Cahialfi ,tula-.. -
e Maiijis Homb sapignt—

¢ e oz Solanum tuberosum

%5/ 'Brinjal is Solanum melangena

The same generic name for potato and brinjal reflects close relationship between these
two species
Every species has only one scientific name the world over.
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Chapter—5 Variety of Life

Basis of Classification
Initially the classification was based on the appearance or morphology-of plants_a:ii
animals but with advancement in the knowledge of cytology ohynic :ogy geneli;s and
molecular biology the classification of orgasaism has bees-inodiiied -

QUESTION RELATED 20,48 &E ARTISLE

Define Binomial Nomenclature.Give itstulés aind! way i is.nzeqed? (BWP 2019)
Describe -innaeus svetami o1 biroimia! naner\clatiyein detail.

| 5.3 WYO ORIVE KINGRON A
Different ¢lassiiicatinn systains recognize two to six kingdoms.

TWO KNGDON CILLASSISCATIONS

_ f-ericensturiestne living organisms have been classified into two kingdoms;

D Diaints

5 Animals
Plants can prepare their own food from simple inorganic material and store energy
(autotrophs).
While animals cannot synthesize their own food from simple inorganic material and
depend for their food either on autotrophs or on decaying organic matter (hetorotrphs).
Bacteria were included in plants.

THREE KINGDOM CLASSIFICATIONS
Many biologists found this system satisfactory, while others found it unworkable for
many unicellular organisms like;
Euglena that have both plant like (presence of chlorophyll) and animal like (lack of cell
wall) characters and also because it ignores the differences between prokaryotic and
eukaryotic cells.

Work of Ernst Hackel
In 1966 Ernst Hackel proposed a third kingdom protista to accommodate Euglena like
organism and bacteria.

Work of E. Chatton
In 1937, E-Chatton suggested differentiating terms procariotique (from Greek pro,
meaning before, and karyon, meaning nucleus) used to describe bacteria and blue-green
algae, and the term eu-cariotique (from Greek eu, meaning true) to describe animal and
plant cells.

FOUR KINGDOM CLASSIFICATIONS
Some biologists also disagree about the classification of fungi.

="

Such as bread mold, yeast and mushrooms, which resemble plants in mah 'Ways but eS| ) i

not autotrophs.
Fungi are special forms of hetorotrophs tiat obtain. ereigy and sftrd lctura‘ n'.t ridl by
breaking down (decomposing) ania absorbing Thod Ub‘tawcos from ¢ha-surroundings,
and possess chitin as a majpristructiziel cormnonént ir thefr cell wall;

FIVE KINGDOM-CLASSIEICATIONS| || —
A rela IVFl / regent system pf cia;ss*z{‘aum

Work of Robeit \/lhn'rau(er I
The five kingdo'm System was proposed by Robert Whittaker (1969).

Ragit. ol ¢ Massifications tused by Robert Whittaker

A hiz-system of classification is based on;

o Three principal modes of nutrition- photosynthesis, absorbing and ingestion.
The five kingdoms proposed were;
0] Monera: The prokaryotic unicellular organism such as bacteria.
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(i)

(iii)
(iv)
(V)

>

>

>

Protista: The eukaryotic predominantly unicellular organism such as euglena and
amoeba.

Plantae: The eukaryotic multicellular autotrophs. . (e

Fungi: The eukaryotic multicellular reduceisifor exampie- musnmo"ﬁs (

Animalia: The eukaryotic multiceilutar corisuniers. n' -

Plants are autotrophic in nutritionei modle /Ti al«mg th=|r cw1 toed hy Iphotosynthesis such
as mosses; 1ern, and flswaring.plants. |

Fungi ‘are e’ erorﬁpr IC, ofgarisms. thet are absorptlve in their nutritional mode. Most
fungi are \cecomposers thot._live “on organic material, secrete digestive enzymes and
absolb small oiiganic siolecules which are produced by digestion.

Animeis live mostly by ingesting food and digesting it within specialized cavities. They

‘fack cellulose and show movements for example birds and reptiles.

In five kingdom classification all eukaryotes that did not fit the definition of plants, fungi
or animalia were included in Protista.

Most Protists are unicellular forms, but this kingdom also includes relatively simple
multicellular organisms that are believed to be direct descendants of unicellular Protists.

Work of Lynn Margulis and Karlene Schwartz

Lynn Margulis and Karlene Schwartz (1988) modified five kingdom classification of
Whittaker.

Basis of Classifications used by Margulis & Schwartz

By considering cellular organization

Mode of nutrition

Cytology

Genetics

Organelles of symbiotic origin (mitochondria, chloroplast)

These five kingdom are:

1)
2)
3)
4)
5)

Prokaryotae (Monera)

Protoctista (protists)
Plantae
Animalia
Fungi
Eungu
Animalia
‘Q} 3 ._,_-_.--L - -_.I .I ..-:._.-..d. .\."-\.\__
L= aa =
* ﬁ,.w' é [ =
Plantae ‘. I ) |
-'\-\.: N -"\-\.-"”.\w. . ) Y 1 : ..- L :-.-_ LN : 5
- ~ 1 . T T ‘

Protoctista (Protista)

L Prokaryotae (Monera)

Fig. 5.1 Relationship of Five kingdom
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Y
Plantae Fungi Animali=—. e - '.-.. { '
(phntasynthesis) {absorptinn) . [r.:lEth;_n:j; 1 i :alr JAIR%
-y RN RTINS
- . L 1 o ! £ Y, M| I: .-H ! -
Angiosperms '.Fm“m_iﬂfrms | Basidlomyretes | . ey
\ I| \ 1 ~ :__._- ._.- = 1 1 ! i\ |.. 1 1 .II B | -.. J:rfl'l.‘tlmtl.':i
Y \ LN T 1 '-_E. L Bl Urochordates
| xr I B \ ]
F.'-:rn"i \ . A - Ascomyceles
B o TN ‘ / Echinoderms
\ | / Arthropods

\ Mollusks
\ e odes
Brown
alpae
\ Coelenterates
L
'\ Spunges
Red
algae \ Slime /
mndds

.
& \'\\ Diatoms  Yeasts
: ., . Hellzoans
N \
=
% Profists Dinnflageliates)
i
=4 i
' -"'.-_:'-. 5
— e et — - - I.;T_-: ---—?-ir-ﬂ: OO
h]umpli.’!“ oy N e _.-"- -\:l"\. m.xl |I .-"'.-_-,--. I'_ ..I"‘-.:\_- g e
T Cyanobacteria ¢ - _n?'-"‘" ! A A e | \\_-:-ﬂ--..._- -y
E f‘-";q" 1'“ '._.-':I J_.-' !‘ .'.l I'. .'.I '.l '._ .'.I I'. '-l .I'."' .“1.!':'1I12H1-'I'1u'{:lu'i1|
i ~\ Graza | ToRh bl R :-'-'f"".- [ |
Z - Purpla h“j’“_ﬂa.l pesivg: Baetiilin ) VA AP Ll
2 | omer™ Y | N A '.I"-.__ L
R Euhart?:";f'f-'-_'- :'-'. T
\Monbra o:'-;' ml.-,al:'f_.'_ql.":s' - Ancesirnl
) AL T TR R T P prokaryate
5.“$=-+-J-IT'-.~'--—- — — — ,
A kJ [ | WD Fig. 5.2 Five kingdom classification by Whittaker
J AN AN QUESTION RELATED TO ABOVE ARTICLE
1

T Explain the two to five kingdom system of classification.
Explain five kingdom system of Robert Whittaker and its modification. (SWL 2019)
Write a note on five kingdom classification system of Robert Whittaker. (FSD 2022)
Discuss biological journey from two to five kingdom classification system.(SGD 2022)
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5.4 VIRUSES

5.4.1 INTRODUCTION
The word virus is derived from Latin word ‘venome’ meaning r\elsonc asdid.

Definition :

It can be defined as non-cellular m‘nctlou eniitizsiwaich chnialr either r‘N/—\ or DNA,
normally encased in proteinaceots ;uat, anaireproduge )nly ir living cells.
Viruses_utiiize the binsynthetic mechiineiy ofithe hest Tor its own synthesis and then
transfer'rhem,e.vec efficiel My t0 Gther fells.

Virology
Thepranich, Which deale v\,un the study of viruses is known as virology.

242 N CQVERY-OF VIRUS

[Zavly Rericd
About a century ago, at the time of Louis Pasteur (1822-1895) and Robert Koch (1843-
1910), the word “virus” was generally referred to as a poison associated with disease and

death.

Present Concept of Virus

o The present notion of virus is entirely different. Now viruses are recognized as particles
of nucleic acid often with a protein coat.

o They replicate in living cells and cause many disease such as influenza, hepatitis, small pox and
AIDS.

Work of Edward Jenner

o Some viral disease have been known for centuries.

o In fact, the first infections disease against which effective method of prevention was
developed was a viral disease.

o In 1796, Edward Jenner first vaccinated an 8 years old boy with material removed from
cowpox lesion on the hand of milkmaid.

o After six weeks the boy was inoculated with pus from a small pox victim, but he did not
develop the disease.

o Later Jenner used material for vaccination from cowpox lesion and successfully
vaccinated 23 persons.

o As the material he used was obtained from cow (Latin: Vacca), latter the term

vaccination was used by Louis Pasteur for inoculation against disease.
Work of Charles Chamberland
In 1884, one of Pasteur’s associates, Charles Chamberland, found that:
o Bacteria cannot pass through porcelain filters. \
o While agent responsible for rabies (a disease which is transfefied o riatsan by b1tes ek
rabid dogs, foxes, cats, bats and other aninald) can passitrirsyghthese fifters, | O
As in those days the word-virus was lossely, tsed 'to! describe, ary Y foxic-substance that
caused dlsease those un¢ een ‘.mra)IJ 1g°n < of dlselse were describe as filterable

Viruses.- y ¥
Work of Ivanewskl e [ -
In 1892, l\/ancvyski 1I|~ coverar4 that the agent which caused tobacco mosaic disease was
filkernble. | =
| [ R Dptaded vacteria free filtrate form ground up infected plants and placed it on healthy
S eaves of tobacco.
' 0 He observed that filtrate produce the disease in healthy plants.
o After that, presence of similar filter passing ultramicroscopic agents was seen in the
victims of many disease, including foot and mouth disease (1898) and yellow fever
(1901).
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Work of Twort and D’ Herelle

Bacteriophages, viruses that infect bacteria, were discovered indepencentiy, by Fawyir: !
in 1915 and D> Herelle in 1917. Twort observed that hactzrial ,o'lon'\,a comaimes
undergo Lysis (dissolved and disanpeared) 'and. that tnis Aysi¢, Gari b (raasfened form
one colony to other. Evernhighly.gilutea material' from iysea colonly can ‘transfer the
Iytic effect. However, haiing /ile flltrate cestreyea ite lyiic fircperty. From these
observatiors, he-cancluded ac.lytic) aqe.u migricde a virus. D’ Herelle rediscovered
this p'f.cr'orhencn ir, 1947 and_nieg’ the word bacteriophages meaning “bacteria

4 3% 1+ 1— 1 1

Work o*F Sie nley

| e fierable agents were first purified in 1935, when Stanley was successful in
clystallizing the tobacco mosaic virus.

Chemical Composition of Virus

5.43C
Size

Chemical analysis of these particle showed that they contained only nucleic acid and
protein. This suggested that, unlike other forms, viruses are of simple chemical
composition.

HARACTERISTICS OF VIRUS

Viruses are extremely small infectious agents, which can only be seen under an electron
microscope.
They range in size form 250 nanometer (nm) of poxviruses to the 20 nm of

parvoviruses.

They are 10 to 1000 times smaller than most bacteria, so they can pass through the pores
of filter, from which bacteria cannot pass.

Obligate Parasites

Nature

Viruses cannot be grown on artificial media. They can reproduce only in animal and
plant cells or in microorganisms, where they reproduce by replication (a process by
which many copies or replicas of virus are formed).

Thus the viruses are obligate intracellular parasites.

Viruses lack metabolic machinery for the synthesis of their own nucleic acid and protein.
They depend on the host cell to carry out these vital functions.

During reproduction in the host cells, viruses may cause disease.

All viruses are generally resistance to broad range of available antlblotlcs such as

penicillin, streptomycin, and others.
QUESTION RELATED TQ ABOVE AR []

What are V|ruses’7 Give their discovery anc gegeiai Lheuctﬂwst c{. |
What are viruses? Give teir threeichz |olbt€]'JStJC‘ \RRREE
Give characteristics of viiuses: /| | Rl I (SGD 2021)

5. 4.4 STRUGTF ;RL o~

Virion

(4]
R

N

The cor. 1pa° A matum cnfi n. ti()ué particle is known as virion.

Tig[Viring ¢ sre\Carhposed of;
J\'ee ezl eore of nucleic acid, either DNA or RNA, which is also known as the genome.
A protein coat, the capsid that surrounds genome.

Role of Capsid

Capsid gives definite shape to virion.
Capsid is made up of protein subunits known as capsomeres.
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Importance of Capsomeres

For example e[S

The number of capsomeres is characteristics of a particular virus.

+

162 capsomeres are present in the capsid 07 Fierpes \4#us.”
252 capsomeres in the capsiq of aderiovirus which cau 36 sonie ‘on amon L,uldS

Animal Viruses

In some-anirhal viruses e \nucleocapsid (puclvic-2cid and capsid) is covered by another
membras de'iled-fromithy hosi.cell. the envelope.

Non envelopec, viriises are knuvin aé-Haked virions.
Share ciAr imal aind FlantViruses

AImitand plant viruses may be;
Polyhedron (having many sides).
Helical (spiral).

Enveloped or complex

Sub-viral Agent

The most recently discovered (1983) and least understood microorganisms are the prions, which
may be infectious proteins. Their nature is very controversial. They are composed of protein only
that contains the information what codes for their own replication. All other organisms contain
their genetic information in nucleic acid (DNA or RNA). Prions are responsible for mad cow
infection and mysterious brain infection in man.

Bacterial Viruses

N ININ \.\ -
YR Y ) G

Bacteriophages occur in two structural forms i.e,

Cubical: In general appearance cubical phages are regular solid or icosahedral (having
20 faces)

Helical: Helical phages are rod shaped.

Many phages consist of head and tail. In those cases heads are polyhedral but tails are rod
shaped. Morphology of some viruses and bacteriophages has been shown in.

, . = X ,
<SER AN 2D YN
& Va).)
x"_‘ e - P \(;’,7 ~.. v‘?‘ f',\ * "‘g ' I’ /; Y)
5 o - ' N A (" 4 ‘), | |
- o N |\ VA
¥ ATUAY Xy # AN~ AN/
e P, & Ny ot
b) Paramyxovirus X ot AT e -
(a) Vaccinia (b) amy (C)Herpesvirus _(d) @efgirus
vi (mumps) - [ = .
Irus . - - v [ . § \ b o
[/\ - =1 iy W W ) e
— AN — L N
[ 3 ey | U T T T L % o
3 1 Y F, — L 1 i L 1 1 ]
= | AN L g ) Lt
— T 3 ; W R AN L ) L .
il - At UL N L —}
— L ™y v \ : =
- ! LT T M N L s (=
( ) '(rml (r.Owrus L (g) Fiexuous-

(f) T-even cohph"\ge tailed ‘)hﬂ(JO (i)ln”llcnzﬂ virus

(j)polyom.wuus (K) Picomavirus () Tubulovirus

Fig. 5.3 Different types of viruses
Give characteristics of viruses. (RWP 2019)
Describe the structure of a Virus giving example of bacteriophage. (BWP 2021)
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5.5 LIFE CYCLE OF BACTERIOPHAGES

Earlier researches on bacteriophages were mainly on limited number of rhagas that-infest
Escherichia coli of these the best known phages are T phaqes ('r for ity pw -

Hrad —-.—--- 1 DN}\
NeCK <.
C'olﬁiar'——'——"——-
Sheath ————

Tail \
fiber —
iber Bl
plate

Fig. 5.4 A Bacteriophage
Among T phages the T, and T4 phages are mainly used in phage studies.
Structure of T4 Bacteriophage
The overall structure of T, studied with electron microscopy resembles that of tadpole,
consisting of head and tail.
Head
o The head is an elongated pyramidal (having two triangular structures with common base),
hexagonal, prism-shaped structure, to which straight tail is attached.
o Within the head double stranded DNA molecule is present.

Tail

o The structure of phage tail is more complex than head.

o A layer of distinct protein forms the inner tube or core, which is enclosed in sheath made
up of another type of protein.

o On one side of sheath is collar and on other side is end plate.

o To end plate six tail fibers are attached, which are the structures for attachment. The
volume of the phage is about 1/1000 of the host.

LYTIC CYCLE N
The bacteriophages replicates only inside the, bacterlal cpll Ny b

Adsorption or Attachment IR R

o The first step in the repli¢ation of: h,acterlf‘ohme |) irs aUar hrnert \adsorptlon) to host

cell at recegtor site on_the cgil wall' uf nacterrim, _During attacliment, week chemical
union | )et,/\een VirIoK F:“d Le‘epfoi\s\le ales p!ace
Penetration '

e Inthq nexts tﬂp 1he tail releases the enzyme lysozyme to dissolve a portion of the bacterial cell
[T wail  The t2il-siieath contracts and tail core s forced into the cell through cell wall and cell
K J AR | “wleriiorane. The virus injects its DNA into the cell just as the syringe is used to inject the vaccine.
5 The protein coat, which forms the phage head and tail structure of virus remains outside the
cell.
> Many animal viruses, however, enter the host cell as a whole.
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WA A Penetration
Aandng ;\t achmient ~ Tallcontraction and unplugging DNA injection
S I A= Fig. 5.5 A phage injecting its DNA in to host
Multiplication
o Immediately after entering the host cell, the viral nucleic acid takes the control of the

host’s biosynthetic machinery and induces the host cell to synthesize necessary viral
components (DNA, proteins), and starts multiplying.

Lysis or Bursting
About 25 minutes after initial infection, approximately 200 new bacteriophages are
formed, bacterial cell bursts, i.e., it undergoes lysis.

Amplification
Newly formed phages are released to infect the new bacteria and another cycle, the lytic
cycle beings. The phage which causes lysis of the host cell is known as lytic or virulent

phage.

LYSOGENIC CYCLE

o All infections of bacterial cells by phages do not result in lysis.

o In some cases viral DNA, instead of taking over the control of host’s machinery, becomes
incorporated into the bacterial chromosome. —~

o Phage in this state is called prophage and thls process |s kr](“'s(r as, I),soger‘y L- -

. The phage which causes Iysogeny s t‘alled *en )evalp Uyscqenl )ahage T

o In this condltlon the bacter 'um uon mu =s to l|\;° ar "fremn uce nc‘rr*lally

o Viral Dl\;ﬁ t‘nmg the pan Jf 3ac\te\1a| wmmosome passes to each daughter cell in all
succpsswe genﬂ atﬂons

: “1- _J-I‘-._:-qwl 3_|~.J1.‘3t s, huwever, the viral DNA gets detached form the host’s chromosome and lytic

Cycle starts.

o This process is called induction.
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- '_ Thee. )hage DNA directs
the cell’'s metabolism

Benefit of Lysogenic cycle
Lysogenic bacteria are resistant to infection by the same or related phages.

Maturation /—\\ Collzs;she athis;ane base pl |t =s
/ - % ha hegla;trch’adton«a]s
- @/‘w B hae
ui?]dgs‘;e paCked ; "_' \‘\ Ll ‘g@.% 5 /] Té |I ther« arecded last.
i —‘T:::T:Z,/. - . / 5. RElease
/ BERYFARIEERLE N\ - Bacterial cell lyses,

'\ e r'—. AN releasing completed
g e k /{T 0 {\ (\ ~1 YTIC infective phages.
are synthesized, \ O () Y AL ekl
e —— %s\
A & 2 ADSORPTION AND

RN '\ @

PENETRATIPN
Phage attaches to
receptor site on

to produce viral

components—proteins '/ another bacterial .cell
and copies of phage \ wal!, penetratesit,
DNA. and inserts its DNA.
Phage DNA inserts itself
(as a prophage) into

Induction Prophage forms
bacterial chromosome.

Binary fission is

completed; each \ Phage s replicated along
cell has the ) with the bacterial DNA
phage DNA " / prior to binary fission.

incorporater! LYSOGENIC

( ) CYCLE
‘f

Indefinite cell
divisions

Fig. 5.6 Replication of a bacteriphage. After adsorption and penetration, the virus undergoes prophage
formation (1) in the lysogenic cycle, phages can exist harmlessly as a prophage with in the host cell for
long periods of time. Each time the bacterial chromosome is replicated, the prophage also is replicated, all
daugthterbacterial cells are “infected” with the prophage induction involves either a spontaneous or

environmentally induced exision of the prophage from the bacterial chromosome. (2) A tvmcal Iytlc cyrl ‘ol

involves synthesis and maturation of phage

Explain the lytic and Iysogenlc cyTie of b 1c1° i) pnaut: | ! A
Explain Ivtic life cycle ﬂf\,IFJ) ARIRTERL “ ol
Give lirtis; life ey<ie bfhattﬁl’l"{pi‘%%*e Showyour answer with diagram.
Explam the st ihuctUre|of bacterieghage. (GRW 2017)
Expiain Iyﬂrtc t*ycl. of Viras in bacteria. (LHR 2018)
o JIIJ 2ucrike Ivtietycle of bacteriophage. (LHR 2019)
J RN ' eilive lytic cycle of bacteriophage. (FSD 2019)

Describe lytic cycle.

(LHR 2017, 2019, MTN 2019, LHR 2021, GRW 2021, MTN 2021)
Explain replication bacteriophage. (DGK 2021)
What are bacteriophages? Describe its Lytic life cycle. (MTN 2022)

83



/| Y s 5.7 SOME VIRAL DISEASES

W

Chapter—5 Variety of Life

5.6 CLASSIFICATION OF VIRUSES

Virus morphology and nucleic acid properties are most |mportant for C:ao..lfymO lant,
animal and bacterial viruses. _ s
(i) DNA virus | |
(i) RNA virus
(iti))  Naked Virus
(iv) Enveloper Virus '
& the pasis of, morpho! uqy, virusesare classified into;
() Rod shaoel|(T),iM.4/,
(i) - Soheical (polip\'irus)
(if) | Thdgoe like bacteriophages viruses

There are many disease which are caused by viruses.
> Only those are being mentioned here which are common in Pakistan.
(i) SMALL POX
Pathogen
Smallpox, which is caused by pox viruses (the DNA enveloped virus).
History
It is an ancient disease that is known to have occurred as epidemic in China as really as
the twelfth century B.C.
Until the early twentieth century, small pox was a common disease throughout the word.
Significance
In small pox, raised fluid-filled vesicles are formed on the body which become pustules
later on and form pitted scars, the pocks.
Control
By 1950’s immunization and other control measures had largely decreased the danger,
but it is still present in the third world countries where many people are affected.
(if) HERPES SIMPLEX
Pathogen
Herpes simplex is caused by herpes virus (DNA virus).
Signs
It is naturally occurring disease of mankind. In this vascular lesions in the epithelial

layers of ectodermal tissues are formed. Most commonly this dlsease occurs in the, -t

mouth, on the lips, and at other skin sites. -~
(iii) INFLUENZA . N N
Pathogen - AMARARRN AN
Influenza is caused by infiienza vix f” (rn\/ﬂlo )nd erl/» /irsesy,
Infection : -
Ianuerwza B wigde.spn ‘Pd d s=a<¢= m\\'ar cno neeurs in epldemlc form.
(iv) MUMPS & iy EA»LE’S
Pathogen W :
lfLr Tps.enc | l'vables virus belong to group paramyxoviruses (enveloped RNA viruses).
BE (tlar
Mumps is highly contagious, wide spread, but seldom fatal. About 60% of adults are
immune to it. Measles is one of the commonest disease of the childhood and adult human
population is equally susceptible the world over. This disease develops immunity in its
victim.
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(v) POLIO o

Pathogen — — ___,.I—\ ".I'-, |:I"'.l. '..I \ II_',
Poliomyelitis, caused by polio virus. — [~ (CA)uver

Infection “ ‘xﬁl | (o |

Is found all over the world, It oscurs mn-,tlv |n- canohd 'I héxao c:ﬂiﬁlch primary

infection occurs varies wrm shciztenc, ch om’ (, fartprs 'Th° p |0\ '|ruses are the smallest
known irises and coniain RuAfln sp r°ri*a1 Cc1p¢-d<foome common human viral disease

areshc;;mrn--"’fxl (AL T

-,

NI,

. 5.7 some common uinan viral il 255

Explaln the dlfferent viral dns.as >l ' \
-‘mallpox & q.odato A
iral disea

W ot “~ (LHR 2018, 2021)
e (SWL 2021)

HRN tum i /uup(m Hiave been known for many years.
1 > Wilses are widely distributed in nature and are associated with tumor production

i
W “*,Jfl h l| x m a number of animal species, such as fowl, rodents and cats.

|:xamp|e
The most familiar of viruses is the human immunodeficiency virus (HIV) which causes

acquired immune deficiency syndrome (AIDS).
ONCOVIRUSES
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The single stranded RNA tumor viruses, which also include retroviruses (oncoviruses), .
are spherical in form about 100nm in diameter and enveloped by host plaoma membra B

Features [

o Although a few retroviruses are non specific that is, t527 can m'rwt nw reki mm GEhem
zcan infect only host cells that possesses required re¢ eptor<

o In the case of AIDS viris,| the7holt|cqil podsessss 'a rocaHLor that allows the viral
adsorptiari and penatraucy! intseveral ‘rpec of leukacytes (white blood cells) and tissue
cells. == | -

o The retroviruses h 1\,= b soewa: enzyme called reverse transcriptase, which can convert a

ging|l» stiarided F:NA ‘genome into double stranded viral DNA.

et [ NG orty can this DNA infect host cells. But it also can be incorporated into host genome

as a provirus that can be passed on to progeny cells. In this way some of retroviruses can

convert normal cells into cancer cells.

5.8.1 ACQUIRED IMMUNE DEFICIENCY SYNDROME (AIDS)

Discovery
The AIDS was reported by some physicians in early 1980°s in young males. All these
young patients were homosexuals.
Soon after the disease was discovered in nonhomosexual patients who were given blood
(blood transfusion) or blood products.

Signs
Severe pneumonia, a rare vascular cancer, sudden weight loss, swollen lymph nodes and
general loss of immune functions.

Identification
In 1984, the agent causing the disease was identified by research teams from Pasteur
institute in France and National Institute of health in USA.
In 1986, the virus was named as human immunodeficiency virus (HIV).

Susceptible Cells

0] The major cell infected by HIV is the helper T-Lymphocyte, which is major component
of immune system.

(i) Cells in central nervous system can also be infected by HIV.

Effect

As the HIV infection continues in the host, the decrease of helper T-Lymphocyte, results

in failure of the immune system and the infected person becomes susceptlble to other e

diseases. - N (T

Host Specific NN E D PR, e
Recent studies on HIV reveal that th2 virus mfpcta &nc mum“)hﬂs in mo 1kc\/’h..1l. Joes not
cause disease in them, whizi meanznat-HALY 5 \host| spanific.| |

|1 1T = . |
- 4 v s L RNARLT
L hencmis T
i |

! PlssEin
=" capsid
. | | .- | b - ) Reverse

Viral
envelope

Envelope
spikes’

Fig. 5.8 Human immunodeficiency virus (HIV)
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Causes of Infection

o The HIV is transmitted by intimate sexual contact. -

o Contact with blood. ™

J Breast feeding etc. v 8 s ‘

> Healthcare workers can als2 acqum= HIV-caring p ol essLorrﬁI ac |v.+|e>

Preventive Measures

o Avoidiig, lh& direct-contact' with HIVY it ~m,,urtcnt rigasure for preventlng the disease.

o Preventisn| ¢i, inirale 1015 (Gruds.—with  common syringes and use of sterile

needles/syingey ana utarsiss'i
Var'-ﬂe aceinsy Hiyv

S important.

Mol vaccine against HIV has been synthesized and its experimental administration in

humans started in early 2001 i

Cd4 rec

Attachment, entry,
and uncoiling :

The virion enters the
host cell and is uncoated
in the cytoplasm.

Reverse transcription

and integration :
Reverse transcriptase uses
the viral RNA as a template
to make a strand of DNA
and then uses the DNA
strand as template to
complete a DNA double
helix. (The original viral
RNA is degraded.) The
DNA then enters the
nucleus and integrates
into the chromosomal
DNA of the host,
becoming a provirus.

@

Assembly and release :
New capsids assemble
around viral RNA and
attached reverse
transcriptase molecules

and “bud” from the

plasma membrane.

L Wate ‘'Roton AIDS.

n South Africa.
HIV

eptor site

RNA (two identical stands)

Capsid
Envelope
Reverse transcriptase

Viral RNA -~ ~_~_

l

AN
'\’_/

RNA-DNA
hybrid |
DNA TR

AN
Viral —~>™ -
proteins T

e

‘/e

| \ ,. | T
E ."“R\i(Fer‘ siori L'cle of HIV

Cd4 receptorx

bearing
T-lymphocyte

Nucleus
Chromosomal
/

& DNA

S “A QL Provirus
—
,/Lix

—1" RNA

@ Viral RNA and

protein synthesis :
The proviral DNA is
transcribed into RNA
and translated into

. e

ATED TO ABOVE ARTICLE
= \Wihalt is|ALDS? Expiain its life cycle in detail.

What are retroviruses? Discuss.
Write a detailed note on “AIDS”. Draw life cycle of HIV.

Write down a note on AIDS.
Give labeled sketch of infarction cycle of HIV.

Draw infectious life cycle of

HIV. Give its labeling.

(MTN-2019)
(GRW-2021)
(DGL-2021)

(DGK-2022)
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5.9 HEPATITIS

Introduction ;
Hepatitis is an inflammation of the liver. Pgenole with chroric F.ebafi‘.is_"fnfthion arg.2tihs
risk of liver damage. ' ' -

Cause
It is uswatly caused-ay viraliinfection, iexic-agentsar drugs.

Signs & Sympioq's _ ' '

o Itischaractaiized bi'ja'.;; idice, abdominal pain, liver enlargement, fatigue and sometimes fever.

Ou .'-t'ur'uz_y Kemild or can be acute and can lead to liver cancer.

lrypes of Hepatitis
The different types of viral hepatitis are;

) Hepatitis A

i) Hepatitis B

iii) Hepatitis C

iv) Hepatitis D

V) Hepatitis E

Vi) Hepatitis F

vii)  Hepatitis G

i) Hepatitis A
Hepatitis A formerly called infectious hepatitis.

Transmission
Hepatitis A is transmitted by contact with faces from infected individuals.

i) Hepatitis B
Hepatitis B is called serum hepatitis. Hepatitis B (HBV) is the second major form of hepatitis. It
is caused by DNA virus which is very common in Asia, China, Philippines, Africa and the
Middle East.

Transmission - - )
Hepatitis B is transmitted by the exchange of body fluids.. fUr-.e:l':a:-'ﬁg!é-'bll'-)oo.-. SeruT
breast milk and saliva, from mother to c'.‘1il'd a'tj_ri’l'g" (\_irtln' or 'aft_e'rvza}:d"_aﬁdaby sexual

-

contact.
Effects N~ . A R
During '&idte"a“_ta ks of ._Hu}ZF.:_atifi:\Fﬁ £fatigue, loss of appetite and jaundice are reported.
Infezted persons cé_n resover completely and become immune to the virus.

i) | [ Heotive -

. J [ NN Hep'atitis C (formerly called non-A, non-B hepatitis Virus) Hepatitis C virus (HCV) is

also RNA virus (enveloped) causes infusion hepatitis, which is less severe than hepatitis
A or hepatitis B, but hepatitis C often leads to chronic liver disease.
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Transmission

Hepatitis C passes through blood, from mother to child during pregnancy and aftprv\urﬂ
and by sexual contact.), which causes mild short term, less virulent c |sn L

iv) Hepatitis D (delta hepatitis), (

V) Hepatitis E (a virus transmitted thrcuqn the f"‘ec= of en infecied p=rson) mazst-recent work of
Halbur and coworker (2001) raveais ithat /piej "ould ne Jthe: 'source-of :nfaction of infection of
hepatitisE£. -

Vi) Hepatitic I (zeéused by virlg yat Ui lder tn.vu)

vii)  Hepatitis Z (bauszd bvurus viot unidentified)

Control

0

Hu;f_t[;n: san be controlled by adopting hygienic measures, with routine vaccination and
streening of blood/ organ/ tissue of the donor.

| Genetically engineered vaccine is available for HBV. Vaccine is also available for HAV but not for HCV.

QUESTION RELATED TO ABOVE ARTICLE
Write note on Hepatitis and its types.
What is hepatitis? Give its symptoms and discuss its three common types.

(LHR 2017)
Write a detailed note on Hepatitis. (DGK 2019)
Write a detailed note on different types of hepatitis. (SGD 2019, FSD 2021)
Define hepatitis. What are its various types? (BWP 2022)

What is hepatitis? Describe its different types.
(GRW 2019, MTN 2021 GRW 2022, RWP 2022)
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KEY POINTS

Organelles of symbiotic origin, i.e. Chloroplast and Mitochondria:
There are two theories about the origin of chloroplast and Mitag nmdru )
* Autogenic theory: These orgaieiles formadteimsezives. ft is called autegenic theory
e Symbiotic origin theory: Aucording ™ ‘lis theory, thleyopiast and mitochondria
were-complete proxkaiyGtic/organisins. “Tey, ertered into other prokaryotic organisms
for zrowectinn Chi oaoplc st provided tood to the host cell and mitochondria provide
eneryy) | Boih | gat | pretection from the host cells. So they develop symbiotic
JJelationaiist with the host cell. With the passage of time they started living
| “wermanently in the host cell and first eukaryotic cells was formed. This is most
acceptable theory.

Pus:
Pus contains killed Pathogen, Macrophage and Neutrophils. When this pus is injected
into a normal person, he develops antibody against the Pathogen and become immune. If
any live Pathogen of the same disease enters into the body, it is at once killed by the
antibodies. Jenner used the pus of cowpox for producing antibodies.

T-Lymphocytes:
Lymphocytes are special white blood cells. There are two types of lymphocytes: T and B
lymphocytes. T-lymphocytes are competed in Thymus gland (gland present in the chest
cavity). B-Lymphocytes are produced and completed in bone marrow. Both these
lymphocytes are involved in the immunity of the body. There is another type helper T-
lymphocytes. These lymphocytes only help the other lymphocytes to recognize the
foreign particles like virus bacteria. HIV virus destroys these helper T-lymphocytes.

Homology:
The structures which have common ancestry are called homologous structures. The
study of homologous structures is called homology.

Blood Serum:
Plasma minus proteins which do not coagulate under normal conditions is called

blood serum. When blood clotted a thin yellowish liquid remains. 1tis "alled “slarh L L

serum. Blood serum is a blood plasma without it major protf‘ ne.

Why has vaccine been failed against AID{_‘ virus? | — ST LS
HIV virus incorporated infDNA of= 1yr“')hm yt=s as, prow ius. T1| DNA is present in
nucleus. Aditibodies are-preseit /in ﬂt cytoplasm. Fhese antibodies cannot enter into
nucleuz_and the Viral DNA Telﬁﬂl\%\ save~Secondary, the HIV virus always mutates. So a
single vaccine! |, undbla 10 pentrol them. Hepatitis viruses live in cytoplasm. So Hepatitis

viiLs car be' =a VA debtroyed by antibodies.

3 _',_‘-L‘ Ehlister Designation:

These are special type of T-lymphocytes. They have special receptor sites called CDa.
These receptors contain proteins. The HIV virus can detect these receptors and attach
with this T-Lymphocytes.
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EXERCISE _

Q.1.

i)

i)

Vi)

vii)

viii)

Fill In the Blanks
C. Linneaus divided all known forms
of organisms into two kingdoms

and Bacteria
were

placed in the ! kingdom
— 1 'hecause -iney 'have (ceil |
walls anc=2ratcznawera placadiin tiv
kingdom | _\ % 4\ necalite” they
mova| rorn place e piace and ingest
T,
]“..The most common system of

classification used today developed in
1969 by Robert Whittaker of Cornell
University, uses five kingdoms:
and .
Whittaker’s five kingdom system of
classification recognizes two basic
types of cells: and

In five kingdom of classification

proposed by Margulis and Schwartz

organelles of symbiotic origin such as
and were also

considered.

A bacteriophage reproduces by using

the metabolic machinery of

and of bacterial cell.

The protein coat that encloses the viral

genome is called and is made
up of
Retroviruses are viruses,
which  have  specific  enzymes
by which they convert
RNA to DNA. —_
HIV infect andriiie defest
in these cells lead to fallure L
system. '

Hepatitis S nius 1Ly
Viral

_:-___.—_

hepatitis _|» ol types

Flepefilis ‘A end -C are caused by

virus whereas virus
is the causative agent of Hepatitis B.

Ans:

Q.2.

0] Animalii,
anivraliz ¢

iy | Monera, | protisia,

\ ariintali, plantae

(Hi¥ “—Prokarystic, eukaryotic

(iv) Mltochondrla chloroplast

(v) Bacteria, proteins

(vi)  Capsid, capsomeres

(vil)  RNA, reverse transcriptase

“nlanta?, [pfantae

fungi,

(viii) Helper T  lymphocytes,
immune
(ix)  Virus

(x) Seven, RNA, DNA

Each question has four options.
Encircle correct answer.

The enzyme involved in viral
replication are synthesized:

(@) On the viral ribosomes

(b) On the interior surface of viral
membrane

(c) By the host cell

(d) On the interior surface of viral
coat

A virion is a:

(a) Virus (b) Viral protein
(c) Viral lysozyme (d) Viral gene
An isolated virus is not considered
living, since it:

(a) Separates into two inert parts

(b) Cannot metabolize

(c) Rapidly loses its genome

(d) Is coated with an airtight shield
In the Iytic «cycle of a
bacteriophage, the host DNA is:
(a) Replicated —
(b) Turned off by npretein coat

(c) nlgcm-"i it ifs siicleotides-

(a) | Tufriad\or, By removal-¢i-a protein

r..Oc-t

n she .y'sogerlm cycle, the DNA of

—a bacteriophage:

(a) Joins the bacterial chromosome
(b) Attaches to the inner surface of
the host membrane

(c) Is immediately degraded when it
enters the host

(d) Goes directly to the host’s
ribosome for translation
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vi)

vii)

i)

Temperate phage may exist as:

(a) Prophage (b) Capsid

(c) Viroid (d) Retrovirus
Phylogeny describes a species:

(@) Morphological similarities w; |th
other species

(b) Evolutiozaiy history.

(c) Repradugtive compati blh |é» itI'__'

other spevie? .
(d)-Se¢grepti icallc |st'mu;|on

iri) the hinoriai system of taxonomy,
' |developed during the 18™ century by

C. Linnaeus, the first word of an
organism’s name is its:

(a) Species (b) Genus
(c) Race (d) Family
In the five-kingdom system of

classification developed by Robert
Whittaker, member of the kingdom
Plantae are autotrophic, eukaryotic
and

@ I\/Iultlcellular

(b) Motile

(c) Either unicellular or multicellular
(d) Have sexual reproduction

Five kingdoms of classification
proposed by Margulis and Schwartz
is not based on:

(a) Genetics

(b) Cellular organization

(c) Nucleic acid

(d) Mode of nutrition

Arrange the following in order of
increasing group size, beginning
with the smallest: family, kingdom,
species, phylum (or division), genus,
order, and class.
(a)
) ___ ~ 0

(© =21 AL () )
(d) __.—I______. '
Loy
J [CEH
(9j

.__.-"

Xi)

XY

xiii)

The common name of Allium
cepa is: . —
(a) Piyaz lyBathul |~
(c) Arnaltas. ) | (diCharia™
Pij alrelreservoir tor:

(a) Hlepatitis A

) Hepatitis B

(c) Hepatitis C

(d) Hepatitis E

Which one of the following is
false about AIDS?

(a) HAV

(b) Acquired immune deficiency
syndrome

(c) T-lymphocytes

(d) Host specific

i | vi \E xi [N
i B vii B} xii

i R viii [} xiii

iv [l ix |

v EY x I

92



