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Important Topics of This Chapter:

* Virus f &
@conomical Importance of Virus :ﬁﬁ%
@Diseases cased by viruses \3@\@
. Bacterla %&\

- Economic importance of Bacteria 9\(0:

\M/Ialarial parasite %ﬁﬁ
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What Is virus?

Virus is an(acellula&ultra microscopic,yobligate parasite)which is composed

of centrally Iocated@and @Ve“reﬂm_tgi_n capable of causing
@ inside the living body but‘remains inactiv%)utside living cells
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History of discovery of virus

““e In 1793,/4ard Jenner mentioned about the first viral disease Small Pox
e TMV was the first discovered virus. Scientist Adolf Meyer mentioned it as

obacco Mosaic Diseas "TM\/
DIMITRY IVONOVOSKY prpved that the pathogen behind tobacco mosaic
disease can?{: separated.gfter being filtered bbeacteria preventing filter. He is

known as thg FATHER OF VIRUS DISCOVERY
’STANLEY separated virus as crystal and for this achievement he was awarded
NOBEL PRIZE in 1946

AN
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Non-living/Chemical Characteristics

Virus does not contain cellular properties, like- cell wall, cell membrane and
cytoplasm; that is why they are acellular and ultramicroscopic. They do not

contain cytoplasm, cell membrane, cell wall, ribosome and mitochondria. They
lack metabolic enzyme and property.

Q/ Virus is not able to reproduce without the help of living cell.
;', Virus cannot be filtered by bacteria-proof filter—

t@ Virus can be crystallized, centrlfuged diffused, suspended iIn water and
a precipitated.

Z
| g

Viggases are mactlve lik chemlcal partlcle]outsme a living cell.
irus does not grow.

)\)Q}J\C/ (¢ acid — &
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Living Characteristics:

@Virus prhé Inside host cell.f

“* Newly formed virus contains property of ancestor virus.

\ v
@ Structurally, virus contains nucleic acid (DNA or RNA).

“* Virus Is host-specific, obligatory p%ite.

—
@Virus can undergo mutation and is able to create new variety.
/_\/\J
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Structure of Virus:

@\lucleic Acid (central body.
Only DNA or RNA can be
found )

I1) Protein (capsid). Itis formed
by subunit known as
capsomere.

i) Outer layer,

Envelope
Spikes
(for attachin
to specific ¢éll
surfaces)
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Protein coat

Nucleic acid
(genetic code -
DNA or RNA)
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Differently shaped virus
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Classification of virus According to shape:

/ \@m&
f%@m‘?p ' & 1R &

\Y
- od-sha ;d Tobgcco Mosaic Virus,VAIp a
/ i Mosaic, TMV, Mum iras.

(i) SPHERICAL Polig virus, Dengue virus, HIV, TIV.
(i) Cubic/bread size/polygonal Herpe:/s\virus, Vaccinia virus.

(iv) Tadpole ( T4) T\l Yirus.

(v) Oval IanEénza Virus. \/

(vi) Cylindrical/Filmentous Ebola Virus, Motor’s Streak Virus.
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Acoording to type of nucleic acid present

e

/

N\

¢

(i) DNA virus

® VVaccinia virus, T, virus, TIV, Adenoherpes Simplex, Variola etc.

(i) RNA virus

® TMV, HIV, Dengue, Polio, Mumps, Rabies etc.
® RNA of Reoviridae family virus (Reo virus and virus of dwarf:

)

NN\

disease of paddy) is double stranded.
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Pnemonic for DNA virus

T

"DNA WW%/@“E OJIfeTeTl 20 T 47T |
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According to outer coating

[

(i) Non-enveloped virus/naked virus

N
( TM%TZ)/irus,
— A

() Enveloped virus  p «—— «

® Influenza, Herpes, HIV virus (lipovirus etc).

-

GFTERS 0% G 0
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RNA VIRUS VS DNA VIRUS

4 . . .
/ Traits RNA virus DNA virus
® They are usually spherical, tadpole
: [ :
1. Shape They are usually rod shaped or stranded shaped and bread shaped.
2. Nucleic acid ® Their nucleic acid core is RNA. ® Their nucleic acid core is DNA.
. ® Most plant viruses and cyanophage are RNA ® Most animal viruses and
3. Infected organisms . : )
Virus. bacteriophage are DNA virus.
® RNA of most viruses are single stranded; except ® DNA 9f most viruses are double
: ) : stranded; except-®X,-, and M,
4. Stand paddy dwart disease virus and reo virus RNA are : . :
coliphage virus DNA are single
double stranded.
stranded.
) : )
5. Disease ® Most RNA viruses cause disease in the plant. .. Most PNA viruses cause disease
in the animal.
6. Envelop ® Generally envelope is not present. N G.enerally enyelope 'S present
outside of capsid. |
® Tobacco Mosaic Virus (TMV), Potato X Virus, Sugarcane Virus. Vaccinia. Variola. TIV
7 Example Mosaic, Turnip Mosaic, Alpha-Alpha mosaic, Rabies, PoIio,\ Zla Iridéscent Vir’ S Ader’loher o
: P Dengue, Yellow fever, Mumps, Measles, Influenza-B, ( _ pu _ us) ) P
Encephalitis etc. RNA Virus, Simplex, virus etc. are DNA Virus.
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Virusoids Virion

Viroids

%irion: The complete, infective form of a virus with a core of nucleic acid surrounded
by capsid is called virion.
Nucleocapsid: The non-infectious virus is called nucleocapsid.
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Vir
\/\cw{é»f /

Slngle stranded, circular RNA..
It can cause disease only in plants.

: nuclei\'{ac-id less protein shell.
Prion causes¥NKuru and Creutzfeldt disease 8f central nervous system of humans and

Scrapie disease of sheep and goat.
sed “Mad Cow” digease of cow has been
ﬁ

 —

Association of prion with the widely discus
found.
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S0NL G0t Wby Syndusma

merging Virus: V|rus that can cause disease from prima AQst1o new

host. Example: HIV, SAS Nile virus, Ebola etc. /\mcq/ﬁ
= RN —— ———
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« T2 virus particle can be divided intq two partg Such as-

T2 Bacteriophage: :

Length is almost 93- 100nm and width is
65nm. \

Head |e DNA is compose 60.000 base pairs (50%
of total weighY)fand it contains 150 gene.
Tail |® Lengthis 95-110nm and width is 15-25nm.

1
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Replication cycle of virus:

Lytic cycle f Q/ Y'\@\

Step-1: Attachment/ L nading: T, bacteriophage attacks E. coli.
Step-2: Entry of phage DNA (Penetration) QVQR

tep-3: Replication
tep-4: Assembly of virus paricles (Assemble)

Step-5: Release of new virus (Release)

Lo

Lysogenic cycle \[ = Q)@ o SQ
It is seen In lambda phage that infects E. coli.

In this cycle, phage DNA enters E. coli. Rather than destroying host DNA, it gets
Integrated into E. coli DNA.
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Poll Question: 01

Which one i1s a DNA Virus?

(a) Hepatitis-B

(b) Chikungunya
(c) Tobacco mosaic
(d) Dengue

i st
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Benefits of Virus:

, r

(1) As vaccin% ® \/accines of pox, polio, rab}es, plague
hepatitis/jaundice diSease are prom
(i) As medicine/ ® Production of medicines of Cholera, typhoid,

dysentery, plague etc.

(i) To enhance beauV ® \White spots are seen on red tulip flowers when
attacked by virus. It is called a broken tulip.

(iv) As an insecticide ® In the United States NPV (Nuclear Polyhydrosis
Virus) is applied as insecticide.

(v) Rabbit control ® Myxovirus is used in Australia.

(vi) Genetic Engineering ® The virus is used as a carrier.

(vii) Controlling harmful \//0 Bacteriophage is used in the virus.

bacteria -
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Disadvantages of Virus:

Name of the disease

Virus

AIDS

e

PHIV

=y

Dengue

— ¥ Flavi virus of dengue virus

Neonatal Microcephaly

Zika Virus

Chikungunya Chikungunnya Virus
Bird flu ~fInfluenza !(HSNl)!virus
Name of the disease Virus

SARS ~—> Nipah virus

Rabies | ~—DRabies virus
Smallpox ~¥Variola virus
Chickenpox ¢ Varicella Zoster virus
Cell lysis ~ PEbola virus
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Viral Hepatitis

 Viral hepatitis is an inflammatory disease of liver..

* HAV and HEV spread by water,

* Most hepatitis is caused by HBV.

& @cv is called silent kille

 Liver cirrhosis, liver cancer is caused by hepatiti

he rest spr

y blood.

@de@/W

Characteristics of Hepatitis Virus ~—"

Characteristics HAV HBV *j I;l(;\“/r £ HDV HEV
Virus group Enterovirus Hepadna VirLﬁ/ Flavi virus Incomplete virus Calici virus
Nucleic acid RNA @ RNA RNA RNA

Size 27 nm 42 nm 30-38 nm 35 nm 27 nm
Latent period 14-28 days 45-180 days 14-180 ays 21-49 days 21-56 days

HER
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Aedes aegypti, Aedes albopictus (RNA Virus) and algc

Dengue Fever:

Virus
e Symptoms include rash, back pain, high fever and pain in eye
Mengue orbit
ever e serology test features the presence of IgM antibody
i —

") Hemorpadic
engue fever

* Bleeding is seen in nose, mouth, jaw and skin of patient.
+ Platelets reduce drastically in blood and blood cannot clot.

iii) Dengue shock

_—

HER
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Some disease caused by virus:

"

\é;ungunya: Ius. Its carrier include Aedes aegypti, A. albopictus.

This virus was first diseevered in Tanjania of Africa.

N\
Symptoms: [High fever, joint pain, body rash, headache, Weakness@ g-F @

PApaya ringspot or mosaic disease: Papaya ringspot virus or PRSV. ?@9\’/
his yikus has two serotypes. (P type & W type)

Nfoah virus caused disease: It is an RNA virus of family Paramyxoviridae. Its carrier is bat.
his viftis can spread into human body through raw date juice.

Zila virus caused disease: It is an RNA virus. Its carrier includ@edes aeqvm_ﬁ A.
. . — . . ——————
opictus. It can cause microcephali in newborn by infecting pregnant mother.

-
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Poll Question: 03

Which virus cause dengue?

(a) Flavi
(b) Ebola
(c) Adeno
(d) Poty

\ I st
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Bacteria:

P

Single celled,/p{rokaryotic, smallest simple microscopic life form containing cell wall.

Zz

Z

\/€>?ygen. Ex: Azotohacter beijerinckia. </
Th

Prokaryotic.\(

Primary component of cell wall is|peptidoglycan/mucoprotein @along witR muramic acid
and teichoic acid. Ny =

Th sitive to phage virus. -——

Som¢gfof them are obligate anaerobes, meaning cannot survive in presence of oxygen.
ExNClostridium. Some are facultative anaerobes, meaning can survive even In
presence of oxygen. Some are obligate ggerobes, meaning cannot survive without

ey can thrive from -17° to 80° C.
They can survive up to 50 years in adverse condition by forming endospores\. ‘
Mitosis and meiosis do not occur as they have no chromosome. = @\V\\AT&\S
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Structure of Bacteria:

ﬂage;um\/
11l

ribosome

vacuole
mesosome
chromatin\/

protoplast

voleutine
[plasmia), s

cell wall
plasmaa\l('
membr

Fig 4.10 Structure of a typical bacterium
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Classification of Bacteria:

_monocgecus dlplococcus
\/ streptococcus

staphylococcus
coccobacnllus monobacillus stapiy’o "
lymorphic
diplobacillus _vibrio SRRSO

filamentus

streptobacillus 5
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(a) Based on shape:

1. Coccus
Streptococccus Streptococcus lactis
Staphylococcus: Staphylococcus aureus
Monobacillus: Bacillus albus, E. coli.
Diplobacillus: Moraxella lacunata

2. Bacillus Streptobacillus: Bacillus tuberculosis, Stremeonilliformis
Coccobacillus: Salmonella, Mycobacterium
Palisade bacillus: Lampropedia sp. o

3. Spirillum Spirillum minus m

@\/ibrio Vibrio cholera \)(/ \C,ommo\/

5.Pleomorphic Rhizobium sp.

6. Stellate Stella sp.

7. Square Haloguadratum walsbyi

8. Filamentus

Candidatus. Savagella

9. Hypha Streptomyces scabies
HEL
U GEFTEEE (5 qET G
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Fig 4.9. Different type of bacteria based on
number and distribution of flagella.
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(b) Based on presence,ys‘iation and number of Flagella:

1) Atrichous \//

Without flagella; Corynebacterium diptheriae

I) Monotrichous \/

N\
Single flagellum at one end, Vibrio cholera Q)

lil) Lophotrichous

Tufts of flagella at both ends; Spirillum volutans

Iv) Amphitrichous

it

Single flagellum at both ends; Spirillum serpentans, Spirillum
minus

y 4

v) Peritrichous \V4

vi) Cephalotrichous

Flagella all around; Salmonella txehii Bacillus typhosus
Tuft of flagella at one end; Pseudomonas fluorescens

(c) Pigment based classification:

) /.
< 1) Gram positive \)</

Wll retain violet col Crystal Violet upon staining.
Example:[Bacillus subtilis.

ram negative \/O

After staining, these will lose violet color on washing and retain red color of

safranin after
Example: Salmonella typhi.

HER
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(d) Based on Oxygen Requirement:

(1) Aerobl\;/ These do not survive without free oxygen in air; Azotobacter
pgljerlnckla -
(i) Anaerobic / ‘These survive without free oxygen in alrﬁllostrldlum \\
\/ v
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Replication of Bacterial

N

= _———
——

Vegeta

7

>

(a){Binary fission (Main reproductive pr@
(b) Budding

iAsexual (Occurs via spores)<

Xb) Endospore: Bacteria of Bacillaceae family

{a) Gonidia: Leucothris

exual

ks

<

() Along the conjugation tube
(i) Transformation

/

i) Transduction

GRS %

[ (3
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Poll Question: 04

Which of the following bacteria can survive without free oxygen?

(a) Azotobactor

(b) Bacillus

(c) Clostridium

(d) Staphylococcus
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Poll Question: 05

What is bacterial cell wall primarily made of?

(a) Muramic acid
(b) Chitin

(c) Mucoprotein
(d) Cellulose

I st
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Economic Importance of Bacteria

Bemeficial effects :

edical fieldOO ® To make antibiotic drugs: Subtilin (from Bacillus subtilis), Polymyxin (from Bacillus polymyxa), Streptomycin (from
Actinomycetes), Teramycin. —— W
® To prepare vaccines: Cholera, typhoid, tuberculosis, diEhtheria, whooping cough or pertussis and tetanuil etc.
. vacfineps. — == e
n agricultura § ® Nitrogen fixation: Azotobacter, Pseudomonus, Clostridium fix N, to the soil.
sector ® Rhizobium fixes nitrogen to the nodules of the plants like green beans.
® As pesticide: Bacillus thuringiensis.
® Nitrification: Nitrosomonas, Nitrococcus & Nitrobacter work as nitrifying bacteria.
In industrial sector | ® Manufacturing tea, coffee and tobacco: Bacillus megaterium.
® In dairy farm: Streptococcus lactis, Lactobacillus produce butter, cheese etc from milk.
® In jute industry: Clostridium.
® Intannery: Bacillus.
® Chemical industry: Acetobacter xylinum in production of vinegar
® Produces lactic acid: Bacillus lacticacidi.
® Produces acetone: Clostridium acetobutylicum.
In human life ® Cellulose digestion: Domestic animals have bacteria in their stomach for the digestion of cellulose.
® Vitamin synthesis: E. coli and other bacteria in the human intestine synthesize vitamin B, Vitamin-K, folic acid, biotin
etc.
® Genetic engineering: Agrobacterium, E. coli.

HER
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Disadvantages of Bacteria:

Name of Disease

Bacteria

Tuberculosis

Mycobacterium tuberculosis

Typhoid Salmonella typhi

Dysentry Bacillus dysenteri

Tetanus Clostridium tetani
Diphtheria Corynebacterium diptheriae
| Anthrax s Bacillus anthracis

Gonorrhea ¥ -

Neisseria eae

Syphilis V' -

| Treponema pallidum

T

_Chlamydia

Chlamvdia trachomatis

Spike blight of wheat

Agrobacterium tritici

Blight of tobacco

Pseudomonas tabacci

Canker of tomato

Corynebacterium michiganese

~

Canker of lemon

Xanthomonas citri

/

Scab of potato

Streptomyces scabies

/

HER
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CHOLERA

AS 2 eIIum Jt one-ene
Ropert Xechydiscdvered thls ~——
yattacks the mucose of small |
AHKEHOLERAGEN TOXI
IS disease causes|electrolyte imbalaéin the host.
e ORS SALINE is the best treatment procedure

GFEEF OF qEE A

causative ager V|br|o cholera/ Its a@comma sh&ped bacteria
It A _ i 7 — NN

estine and secrets an endotoxin known as
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Which of the following vitamin is not synthesized by E. coli? (DAT: 18-19)
(a) Vitamin - B, (b) Vitamin - E
(b) (c) Vitamin - K (d) Vitamin - B4,

Which bacteria is responsible for sexually transmitted disease? (DAT: 16-17)

(a) Vibrio cholerae (b) Clostridium tetani

(c) Diplococcus pneumoniae (d) Chlamydia trachomatis
(Sinom- Vi
— qum- WY
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Malarial Parasite

= =
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Different species of Malarial Parasite and names of fever:

/M@

A

ame of malarial paraS|t

Name of dlsease

Nature of fever

\\/(\atency period

/Plasmodium falciparum
asTho

Malignant tertian malaria

(——’

Fever comes after 36-48 hours

i

/ Plasmodium malariae

Quartan malaria

Fever comes after 72 hours

/z<\

—_— — — —EE—
/ Plasmodium vivax Benign tertian malaria Fever comes after 48 hours 12-20 days
— o —_— —— e
Plasmodium ovale Mild tertian malaria Fever comes after 48 hours 11-16 days
\) m Biology 15t Paper
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W Hepatic schizogony = Uiegq

SO S
i 2 ® macro-metacryptomerozoites f
micrometagryptomerozoit Po® 3

/
%‘moitc

hepatocyte

&
N
\
\
%@
O}
®

breaking of hepatocyte

cryptozoite —
nucleus —

metacryptomerozoite

Conicon)

invade of new hepatocyte ' breaking of hepatocyte

Fig 4.15 Hepatic schizogony of P. vivax
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Erythrocytic schizogony
oL oao\wqtﬁa/
microgametocyt \/ v (micm-metac tarncmznita
g y @%o ryp

k‘_l;—

trophozuite\/

macrogametocyt

A
N\ QQQ/

@;W

\ . ST
RBC breaking

merozoites

haegmozoine j".'. . '
schizont ::_-; e ¥ L
Fig 4.16 Erythrocytic schizogony of P. vivax
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Sexual reproductive cycle of parasite in mosquito

6@ -2 '.\/O ‘/. | @
Z
sporozoite in salivary gland ' 6 1:5
. . - -

of mosquito
ooc

microgametocyte

macrogametocyte
oocysts infested crop
o =N purst oocyste
5| macrogamete T =
So I [ porozoite formation | &
= fer. cone =
gl 2
o) microgamete @
round ¢

N macrogamete
Fig 4.17 Sexual cycle of P. vivax in mosquito body
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Hepatic or liver schizogony:
ggwww\.&\v

% 8,000-20,000 merozoites are formed from each schizont in pre-erithrocytic schizogonoy

**» Takes about 7-10 days//

Erythrocytic Schizogony:

2 Trophozoite/
% Signet ring//
% Amoeboid trophozoit&: Malaria is diagnosed by the presence of Schuffners dots in RBC.

% Schizont (hemozoin)/ n/

Merozoite: Rosette phase can be see
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Difference between Hepatic and Erythrocytic Schizogony:

v/ ~

/, P ———_ / A //)
1. Where occurs owman liver ) \( wman erythrocy@ \/m&/

e Steps include cryptozoit
2. Intermediate steps cryptomerozoite and

, metacryptomerozoite.
3‘.\4Iemozoin \/

R S ~
@not pr@ / <Formed at the en@/ W\M
4. Host reaction

Patient does not encou(rter « Patient encounters fever with chilli during this

fever in this phase. cycle.
e Can be seen outside schizont. 3

Wseen. \
@o fevy . % < e Fever with chiI%f \(‘\M

e Steps include trophozoite, signet ring, schizont
and merozoite.

5. Schuffner’s dots

6. Fever

v
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Malaria Vaccine:

+» First vaccine of malaria in the world iIs call

RTS,S.

/_7 . . . . . ;
* Doses- 4 which is able to produce active antibody against

?

d Mosquirix, which is also known as
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Poll Question: 06

During which schizogzony is malarial fever seen-

(a) Pre-erythrocytic
(b) Exo-erythrocytic
(c) Hepatic

(d) Erythrocytic
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Poll Question: 07

Malignant tertian malarial fever occurs after every-

(a) 48 — 56 hours
(b) 72 — 100 hours
(c) 36 — 48 hours
(d) 24 — 48 hours
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