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i ENTRANCE TEST
1. is 3 triploblastic organism.
A Jelly fish B. Tapeworm C. Sea anemone D. Corais
2. In arthropods, the body cavity is in the form of:
A. Coelom 8. Pseudocoelom C. Haemoccel D. Enteron
3. is 3 good example of polymorphism.
A Hydra 8. Obelia C. Star fish D. Equpiectella
4. Name common gut roundworm parasite of human and pig:
A Ascaris lumbericoides B. Pheretima posthuma
C. Lumbricus terrestris D. Hirudo medicinalis
5. is also called liver fluke.
A. Dugesia B. Fasciola C. Taenia D. Coral
6.  Taeniais an endoparasite of human, pig and cattle which belongs to phylum:
A. Cnidaria B. Annelida C. Aschelminthes D. Platyhelminthes
7.  Bodyof consists of segments c2lled proglottids which contaln mainly sex rgans.
A. Planana B Acaris C. Liver fluke D. Tapeworm
8. is a common parasite of the Intestine of human and pig which belongs to phylum nematoda.
A.Taenia solium B. Ascaris lumbricoides  C Schistosoma D. Fasciola hepatica
9.  Inradial symmetry all body parts are arrznged nround the central axls. Radlal syminctry represents
of li‘e.
A Sessile 8. Active C. Streamlinad 0. Parasitic
10. Pseudococlomates have a body cavity but it Is not true coelam. Which one of the foilowing is Included in the
gEroup?
A Planaria 8. Carthworm C Tapeworm D. Ascaris
11.  Chitin, a chemical found in exoskeleton of .irthropods is also {cund in cell wal! of:
A. Bacteria 8. Cyanobacteria C. Fungi D. Algae
12. Snails are the intermediate hosts in:
A. Fasciola hepatica B. Schistosoma C Taenia solium D. Ancylostoma duodenale
13. is an intestinal parasite of man "elonging to phylum nematode:
A. Taenia solium B. Ascanis lumbercoides  C. Wuchereria bancrofti  D. Schistosoma
14. Following group is the example of acoelomates:

C. Ascheminthes D. Platyhelminthes

. ANSWERS KEY

[4.B]2.ci3B[4A]5B]6.D[7D[8.B]9.A[10.D][11.C[12.A[13.B] 14.D]

—etfeo—

A. Annelids B. Molluscs
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After studying this chapter, the students will be able to:

Draw an annotated diagram of a generalized bacterial cell

Describe detailed structure and chemical composition of bacterial cell wall and other coverings.
Justify the endospore formation in bacteria to withstand unfavourable conditions
Explain motility in bacteria.

Describe with diagram structure of bacterial flagellum,

Describe bacteria as recyclers of nature

Outline the ecoiogical and economic importance of bacteria

Explain the use of bacteria in research and techinology

Define the term normal flora.

Describe the benefits of the bacteria! fiora of humans.

Describe the structure of a mode! bacteriophage, and Hiv.

BACTERIA AND
VIRUSES

-

We know that over the years many schemes have baen proposed for classifying organisms into kingdems

Reason of Recommendation of Robert H. Whittaker’s Classification in Biology:

We have studied in chapter 1, the five kingdom classification
system, proposed by Robert H. Whittaker, is reccmmended in
blology. This system classified the organisms in a comprehensive
way that reflects evolutionary history of orgamsms.

According to this classificaticn system, all prokaryotes are
Inciuded in a separate kingdom i.e , the kingdom Monera,

R Recalliog - ;

e Robert H. Whittaker propoied the
five-hingdoms of fe ie, Monera,
Protista,  Fungi Plantae, and |
Animala. The first one includes
prokeryotes and the other four
include eukaryotes

Flaws in Five Kingdom System:

In the last decade, molecular studies have highlighted serlous flaws in the five kingdom classification
system

We have also studied in chapter 1, most biologists favour replacing it with a new system, called three-
domain system, which is more aligned with the data gained from molecular studies.

We know that bacteria are the prokaryotes classified in the domain of their own, i.e., the domain Bactena.
In this chapter we will study detailed structure of bacterial cell. We will also study the importance
of bacteria.

STRUCTURE OF BACTERIA

Diverse Group + Lack Membranous Organelles: Bactenia are a diverse group and all of them have
unicellular prokaryotic organization, which lack membrane bounded organelles, including a well-
defined nucleus. They have the simplest cellular organization.
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Nucleoid

(centaining DNA)

1. Which feature best explaing the
higher resistance of Gram-negative
bacteria to antiblotics?

A) Presance of thick peptidoglycan

B) Absence of teichoic acid

C) Outer membrane with
lipopolysaccharides

D) Lack of nuclcoid

Cytopiasm

Flagelium

Lisempli g

Figure Structure of a generalized bactenium
(1) Cell Wall:

e Rigdin Nature: 't s a rigid wall arcund the plasma membrane of bacterial cell.

e Have Peptidoglycan: The major companent of bacterial cell wa!l iIs 3 unique macromolecule, called
pestidoglycan or muren. Peptidoglycan is composed of long glycan (polysaccharide) chain, cioss-linked
with short peptide fragments (Figure). Its amount differs in different bacteria.

e Hawve Lipids: Cell wall als0 contains lipids, which are linked to peptidoglycan

Gram Staifing Techniques ™™,

e Sir Hans Christian Gram deviscd the
technique of Gram's staining Gram-
positive  bactena  stain purple
because they retaln viclet dye

Glycan * Grarm-negative bacterra do not retain

violet die and to they appear in

criginal colour.

J

“ 00 Q —> Amino
O acids

Figure The molecular mode! of peptidoglycan

« Differences in Cell Wall Composition Between Gram Positive & Gram Negative Bacteria: The
composton of cell wallis quite different in Gram-positive and Gram-negative bacteria,

« Gram Positive Bacteria: Thick layer of peptidoglycan: The cell wall of Gram-positive bacteria contairs
thick layer of peptidoglycan and has less lipid content

e Gram Negative Bacteria: The ce!l wall of Gram-negative bacteria has an outer niembrane made of

opolysacchandes and lipoproteins

. The outer membrane maxes Gram-negative bacteria resistant to many antidiotics, It contains a proi2’”
ca'ed ponin, which acts like a pore for specific molecules

» Thin Layer of Peptidoglycan: Whie the cell wall of Gram-negative bacteria has a thin layer ¢

8]

nd cell membrane than Gram-positive
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Figure : Ce!l wall composition of Gram-pesitive and Gram-negative bacteria

(2) Capsule:

e Some bacteria produce capsule outside their cell walls.
e Use of Capsule: It is a gelatinous layer and gives sticky characters tc bacterial colonies.

(3) Cell Membrane:
e Cellmembrane or plasma membrane s present just beneath cell wall,
e Ithes at the outermost in bacteria that lack cell wall (e.g., Mycoplasmas and Sarcoplasma).

2. How cdoes the structure and
organization of the nucieoid reflect
the efficriency of bacterial genetic
regulaticn compared 10 evkaryotes?

e Have No Sterols: The cell membrane of bacteria do2s not have
sterols (e.g., cholesterol) in its chemical makeup.

o Form Mesosomes: At some points, cell membrane invaginates
and forms vesicles, tubules or lamellae in cytop'asm. These
structures are known as mesosemes

¢ Usesof Mesosomes: These are involved in DNA replication and cell division and alss serve as respiratory

centre..
(4) Cytoplasm and Genetic Material:

e Llack membranous Organelles: Cytoplasm contains dissolved
substances and large structures such as nucleoid. ribosomes, and
mesosomes. It lacks cytoskeleten and membrane-bounded

® Plarmids a3iso serve as important
vectors, in genetic engineering

» They are used to carry selected genes
to bacter:a for cloning or for the
synthe«s of speaific proteins

organelles.

* Freely Dispersed Ribosomes: Many ribosomes are freely
dispersed in cytoplasmic matrix and some are loosely attached
to plasma membrane.

* 70S Ribosomes: Bacterial ribosemes are smaller than eukaryotic ribosomes. Each ribosome sediments
at 705 (larger subunit at 50S and smaller subunit at 30S).

* Nucleoid: Near the centre of cytoplasm, thereisanirregular-shaped dense area i.e., nucleoid. It contains
DNA.

* Have DNA + No Histone: A bacterium possesses 3 single, circular, double stranded DNA. Bacterial DNA
does not have atrached histones. It is sometimes ca'led the chromosome of bacterium

* Plasmids: Some bactena have crcu'ar, double-stranded extra chromosomal DNA molecules, called
plasmids. They are self-replicating and can replicate before or after division

* Use of Plasmids: They contain genes that enable bacter:a for resistance against unfavourable conditions
{e.g., antibiotics)
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ENDOSPORE FORMATION IN BACTERIA

Q. State the formation of endospore in bacteria.

—
. ——

Endospore: Many bacteria can survive extended periods of harsh

- . *\
conditions by forming speg i

“resting” cells, called endospores (Figure). Endospores are thick-walled and metabolically inapy,,

(dormant) form of spore.

Sporulation: The process by which bacteria make endospores, is called sporulation. It happens int

following way:

~  Maechanism of Sporulation In Bacteria:’

L]

DNA Replicates: When a bacterium faces unfavourable conditions, it replicates its DNA.

Formation of Septum: Cell membrane makes a septum to isolate the new DNA and a small portion

cytoplasm.

Cell membrane again grows around the nevs DNA, cytoplasm, and
septum. In this way, the new DNA is surrounded by two
membranes.

Cell Loses Water: The DNA of vegetative cell disintegrates and
whole cell begins to dehydrate.

Formation of New Layer of Peptidoglycan: A new peptidoglycan
layer forms between the membranes around separated DNA and

¢ Chetk-Understandingliosis

3. what distinguishes sliding movemer |

from other bacterlal motliity forrs |

like gliding or twitching? |
A) Requires flagelia !
B) Passive spreading powered by grawth |
C) Driven by ATP hydrolysis |
D) Requires pili

cytoplasm.

Formation of Coat: A spore coat also forms around it. The structure matures into endospore.
Breakage of Vegetative Cell: The vegetative cell breaks and endospore Is released.

Endospore remains dormant unless favourable conditions retur
endospore germinates to give rise to a new vegetative cell.

n. Under favourable conditions

© Septum separates
new DNA
Septum DNA (Chromosome)
Cell
wall — o @ Cell membrane
surrounds new DNA,
Cell — -
\ cytoplasm and isolated

membrane

released

P ——

(® & )

\
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© Spore coat forms ( ) @ cell wall forms
around spore 1} 6 | between two
e membranes

@ endospore lmfe Boubile

membrane

membrane
forms around
new DNA

and cytoplasm

Figure: Process of endospore lormation (sporulation) in bacteria

MOTILITY IN BACTERIA

Explain different methods of movement in bacteria.

[Eserciss L O2)

e ——

Bacteria use different motility patterns to navigate and explore natural habitats.

i. Flagellar Movements:

= Most bacilli and spirilla bacteria rove by means of flagella.
They swim by using their flagella.

= Swarming: When a bacterial population moves together by
means of flagella, the movement is calied swarming
Flagellar movement allows bacteria to travel in liquid media

» Counter clockwise rotation of flagellum pushes the cell
forward with the flagellum trailing behind.

ii. Twitching or crawling:

* |tis used to move over surfaces. it is mediated by pili, which
bind to surrounding solid surface and retract. Thus, bacterial
cellis pulled forward.

iii. Gliding:

= |t is similar to twitching. Ih gliding, bacteria secrete slimy

substance, which help them for smooth glding over solid

surfaces.
iv. Sliding:
= |t is due to the expansion created by the pushing force of
dividing cells.

v. Brownian movement:
* Some bacteria (e.g., Streptococcus) that do not have flagella
or pili, move due to the random and uncontrolled
movements of the particles present in fluid.

vL. Movement by Axial Filament:

= Some bacteria (e.g.. spirochaetes), have a modified
flagellum. It is known as axial filament. It is anchored at one
end and runs length-wise In periplasmic space (between cell
membrane and outer membrane).

= It consists of two sets of flagella-like fibrils anchored at the
two poles of cell. It helps spirochaetes for flexing, swimming,
creeping and spinning movements.

Check Understanding!’ " .

4. How does the structure of the
bacterial flagelium facilitate its
rotary movement and enable
chemotaxis?
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Figure: Motility in bactera

Figure: Axial filament in
a spirechacte

FLAGELLA

* The structures which enable bacteria to move are called Flagella.
¢ Secondary Function of Flagella: The secondary function of flagella is
to detect and respond to chemical signals.

>  Types of Bacteria on the Basis of Flagella:

i. Atrichous: The bacteria which do not possess flagella are
called atrichous.

li. Monotrichous: The bacteria with single polar flagellum are
called monotrichous

1 ALrchous

Figure. The different arrangements of
bactaral fageia
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iii. Lophotrichous: The bacteria with a tuft of tlagella at one pole are called lophetrichous. - — - .

iv. Amphitrichous: The bacteria with flagella at each of two poles are calied amphitrichous = Diversity in Bacteria and Their Ecoloqy: ~

v. Peritrichous: The bacteria with flagella surrounding the who'e cell are called peritrichous (Figure) o Margulis and Schwartz proposed a useful classification system r-:: 1
for all prokaryotes. They classified them into 16 phyla | 6 Why is Mycoplssms considered |

2.3 Explain the structure of bacterium flagellum.

s 2 | Je among baciera)
» Important Groups of Domain of Bacteria: e vt S NS
- -
S Structure of Flagellum: ca The following discussion deals with the important groups of the Domain Bacteria (Figur
o The fiazelium of bacteria i1s entirely different in structure from e Some bacteria have p . (singular (i Omnibacteria:
the flagellum of eukaryotes f;‘a“r_“‘mu"_‘“:m;:u :°:::' :‘e * These are rigid, rod-shaped, heterotrophic, Gram-negative bacteria
28 , . i us & f 2
e They are not built on 9 + 2 pattern of micrctubules, but are sabasoniadansshan Rupels * Pathogenic: Many important pathogens are included in this group
compesed of flagellin protein. o Uses of Pili; Pili are used for | *  Most of these bacteria have flagella. They do not produce spores
~  Parts of Flagellum: attachment of bacteria to variou *  Aerobic: They are usually aerobic. Escherichia coli s an examole of such cactera
L . surfaces They are also invowved in i
e The bacterial flagellum consists of: thati B et R includes vibrios
B oo bt ii) Cyanobacteria:
(a) Basai body (b) Hook (¢) Frlament between cells (ii) Cya ’ P ==
(a) Basal Body of Flagellum: The basal body is present just P:'ot‘:;ymhft"' T::ese a'f ph°;°5‘:’”‘h’“" :"’;‘”'3' 1 , 1
‘ £ g m ht ¢ Colcy v |
beneath cell membrane. it consists of rotating rings (one pair .~ Check Understaniding! #5277 pJYE ost important role in the history of the Earth for R o ‘
- g : = increasing free oxygen in atmosphere. ’ [
in Gram-positive bacteria and two pairs in Gram-negative | 5. Which type of bacteria has fiageila Th hi hvll : rampant growth of cyancbacter s [
L] - .
bacteria). The rings anchor the flagellum in cell membrane all over its body? ey contain chiorophyli-a and accessory pipmients e 1., yng copurs of suoh | e |
ardcaiiwall A) Monotrichous B) Atrichous carotenoids, and blue and red phycobilins. from the shet p
. .
C) Peritrichous D) Amphitrichious *  Fix Nitrogen: Many cyanobacteria fix atmospheric nitrogen Cyar
(b) Hook of Flagellum: The hook 15 a curved structure that . e L 4 i ’ |
y in their special cells called heterocysts.
connects basal body with the filament, §
. - - ) = They are commen in soil in the form of mats. Cyanobacteria containing lichens are found on rock
(c) Filament of Flagellum: The filament of a bacterial flagellum is a long, helical structure composed surfaces

primarily of the protein flagellum. It extends from the cell surface and functions as a propeller, .
enabling bacterial motility by rotating hike a corkscrew.

The mats on the sediments in the sea are dominated by cyanobacteria
(ili) Mycoplasmas and Spiroplasmas:
= lack Cell Walls + Resistant Against Antibiotics: These groups differ from ail other bacteria in that
they lack cell walls. As they lack cell walls, they are resistant to penicillin and other antibiotics that
work by inhibiting cell wall growth.
Filament = Cause Diseases: Some mycoplasmas cause diseases in
Hook mammals e.g., certain types of pneumonia in humans.
s Plant Diseases: Spiroplasmas cause significant plant diseases
e.g., the lethal yellowing disease of coconuts

Basal
Outer body
membrane

Cell

wall (lv) Spirochaetes:
l\ * These are long spirilla with Gram-negative cell walls.
s‘ee"'_nbmne * They may have 2 to more than 100 flagella.
Parts of flagellum in Parts of flagellum in * Treponema are important spirochaetes.
Gram-positive bacteria Gram-negative bacteria * They cause syphilis (a fatal sexually transmitted disease).
Figure : The structure of bacterial flagella (v) Pseudomonads:
* These are straight or curved Gram-negative rods with one or
BACTERIA; ECOLOGY AND DIVERSITY SRATGTIRe S

s They are found in soil and water.

* They can easily break down organic compounds.
* Autotrophic + Parasitic: Some of them are autotrophic but
many are plant pathogens. Some of them play role in

e The fossil record shows that prokaryotes i.e., archaea and bacteria were abundant 3.5 billion years ago.
e They evolved and remained all alone on Earth for the next 2 billion years.

e Today, prokaryotes (archaea and bacteria) are found wherever there is life. denitrification. Pseudomonas oeruginosa occurs in soil, ——— -
Habitat of Bacteria: water and raw vegetables. Although it is usually harmless, it Figure. Major groups of Bactera
e Bacteria are found in water, air, soil, food and in the bodies of | * Perhaps most interesting of all is the can form serious infections in weak people.
animals and plants. recent discovery that the bulk of our (vi) Actinomycetes:
e They out number all eukaryotes. They can survive in extreme :::,i:‘ ;:""::::“d'gf"gu::;: * These have filamentous growth forms.
habitats. cyanobacteria * They produce spores that are resistant to unfavourable conditions.
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*  Some actinomycetes are nitrogen fixers and are found in the root nodules of many ﬂowerlng plany

*  Cause Diseases: Some actinormycetes are responsible for dental plaque, in which the ename
teeth is destroyed A member of this group | e, Mycobacterium leprae causes leprosy i

»  Cause T.B.: Ancther member i e, Mycobacterium tuberculosisis the cause of tuberculosis,

*  Source of Antibiotics: Many artibiotics e g, tetracycline, chloramphenicol, erythromycin .,
neomycin were derived originally frem actinomycetes. ‘ ;

(vii) Nitrogen-Fixing Aercbic Bacteria:
*  This group includes economically important bacteria.
* They are Gram negative and most are flageilated.

s Azdtobacteris a member of this group
®» It is tound in soil and water and converts atmosphernc

nitrogen into nitrates

—
+ About 150 new antidioties f,.
actnomycrtes are hur.g diszzien

eagh yeor.

(viii) Chemosynthetic Bacteria:

¢ These bacteria derive energy from the oxidation of inorganic
compounds of nitrogen, sulphur and iron.

*  They use this energy for the synthesis of their food.

* Examples: Nitrosomonas 2nd Nitrobacter are included 11 this
group

* Involve in N, Cycle: They oxidize nitrogen compounds (NH;) to gain energy. The NH; 15 in 1~
converted to nitrite and nitrate. Thus, they play vital role in nitrogen cycle

Table: Characteristics of some Groups of Bacteria

< \ B
7. Which type of bacteria is responsz,
for producing natural antihiotics?
A) Cyanobactena  B) Actinormnycetes
C) Spirochetes D) Mycoplasma

—

Name of Group Form Moatllity | Nutritlon | .~ “Ecclogicasirole

Omnibacteria R N, F H s Pathogens and decomposers |

Cyanobacteria RCM G, N P e Carbon and nitrogen fixers

Mycoplasmas and No wall N H .

Spiroplasmas

Pathogens

iv.

Spirochaetes S F H o Decomposers and pathogens

V.

Pseudomcnads R F HC » Decomnposers and plant pathegens

vi.

Actinomycetes MR N H e Pathogens and nitrogen fixers

vii. N -fixing aerobes R N, F H -

Free-living and mutualistic nicrogen
fixers

viil. Chemosynthetic R,

(@)

N, F C * Oxiaize nitrogen and sulphur

compounds, play role in nitrogen cycle

Form: R, rods (bacilli); C, cocci; S, spirilla; M, regular chains or aggregations
Motility: F | flagellated; N, non-motile; G, ghding
Nutrition: H, heterotrophic; C, chemosynthetic; P, photosynthetic

IMPORTANCE OF BACTERIA

Briefly describe the ecological and economic importance of bacteria.

e Bacteria are very important organisms not only for environment but also for all other organisms. s
have beneficial as well as harmful effects on life on Earth.

Beneficial Bacteria:
Among the great diversity of bacteria, many bacteria are beneficlal ecologically as well as economicallh:

SCHOLAR 2 BIOLOGY (11") u
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(i) Recyclers of Nature:

(ii) Makers of Useful Products:

Bacteria are involved in almost all biogeochemical cycles in which different essential elements move
to and fro between organisms and environment

Nitrifying Bacteria (Nitrosomonas, Nitrobacter and Azotobacter) and denitrifying bacteria
(Pseudomona) play significant role in the completion of nitrogen cycle.

Decomposer Bacteria decompose dead organic matter and play key role in carbon-hydrogen-
oxygen cycle

The activities of photosynthetic bacteria e.g., cyanobacteria play role in the increase of free oxygen
in Earth's atmosphere.

8. Mow do bacteria contribute to the
food ingustry through fermentation,
ard whar implications does this
have for fcod preservation and
flaver?

Making in Wine + Yogurt + Cheese etc. Many bacteria e g
Lactobacillus in combination with yeasts and molds, have
been used for thousands ot years in the preparation of
fermented foods such as cheese, pickles, soy sauce, vinegar,
wine and yogurt.

Use in Industries: In pharmaceutical and agrochemcal
industry, bacteria are most important in the production of important chemicals

Antibiotic Productlon: Some bacteria are used for the production of antibiotics.

Commercial preparation of animals’ skin for making leather goods, involves the use of bacteria.

(iil) Environmental Cleaners:

Many bacteria can degrade organic compounds very easily. Such bacteria have been used for the
removal or degradation of pollutants (bioremediation) from environment. For example, bacteria are
used to decompose city sewage into harmless products.

Digest Hydrocarbons: Some bacteria can digest the hydrocarbens present in petrcleum. These
bacteria are used to clean up oil spills.

Bacteria are also used for the bioremediation of industrial toxic wastes.

(iv) Biopesticides:

Bacterla are used in the place of pesticides in biological pest control. This commonly invelves Bacillus
thuringiensis, a Gram-positive, soil dwelling bacterium.
These biopesticides are environmentally friendly and have little or no effect on humans, wildlife,

Explain the use of bacteria in research and technology.

pollinators and most other beneficial insects.

(v) Research and Technology Tools:

Bacteria can grow quickly and scientists can manipulate with them very easily. Due to these reasons,
bacteria are used in the fields of molecular biology, genetics and biochemistry.

Scientists make mutations in bacterial DNA and examine the changes in characteristics. In this way,
they determine the function of genes and enzymes in bacteria. This knowiedge is then applied to
study the same genes and enzymces in more complex organisms.

Proteins Synthesis: Scientists also insert human genes in bacteria and produce therapeutic proteins
e.g., insulin, growth hormones, or antibodies

NORMAL FLORA

Q.

Define the term normal flora. State the benefits which we get from normal bacterial flora.
¢ Definition: The mixture of organisms regularly found at any anatomical site is referred to as the normal flora.

* In a healthy animal, the internal tissues, e.g, blood, brain, muscle, etc., are normally free of
microorganisms. On the other hand, the surface tissues, e.g., skin and mucous membranes, are
constantly in contact with environment and are colonized by certain microbial species.



s Capsomeres: Capsid is made up of protein subunits called as capsomeres in its capsid
capsomeres. e Adenovirus (causes common cold)
Importance of Capsomere: contalns 252 capsomeres in ks capsid
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»  Components of Normal Flora:
e The normal flora of humans consists of:
(a) Bacteria (b) A few fungi (c) Protists (d) Some methanogenic archaea
* Bacteria are the most numerous and obvious mizrobial components of normal fiora.
9 Benefits of Bacterial Flora of Humans:
¢ Mutualistic For Human: The associations between humans and
their normal flora are mutualistic 9. Which of the following is a key
* Bacteria Get Protection From Human: In human bedy, normal % ::::'::::eh:::nar:::l{;?:robiota?
flora gets nutrients, 2 stable environment and constant | gj They synthesize vitamin K
temperature, protection, and transport Similarly, cody also gets | C) Theynvade red biood cells
many benefits from normal bactenia; for example: P Thasy e pogteins ok i Aek’s
i. Synthesis of Vitamins for Human Body:
* Bacteria in alimentary canal produce vitamins.
= They excrete vitamins which are in excess of their needs.
= From alimentary canal, these vitamins are absorbed and distributed in body.
* Example: Entenic bactena secrete Vitamin K and Vitamin B12, and lactic acid bactenia produce
certsin B-vitamins
li. Prevent Colonization by Pathogens:
* The bacteria of normal! flora compcte »ith pathopens for attachment sites and nutrients.
* SO palnogens have s chance ot ent ring body tissues.
iii. Inhibit or Kill Pathogens:
®* Theintestinizl bacteria procucc a vatiety €. suusiznces, which inhibit or kill pathogen bacteria.
iv. Stimulates the Production of Cross-reactive Antibodies:
= Since the normal flors Lenaves as antigens, they inauce immunological response.
= Low levels of antibodies produced against the normal flora are known to cross-react with certain
pathogens, and thereby prevent 'nfection or invasion.
N VIRUS
e We are familiar with the five kingdoms of living organisms.
* We also know that there are some creatures that do not possess cellular organization yet show some
characteristics of livings. Viruses are the representatives of such organisms
2 Structure of Virus

Extremely Smaller in Size: Viruses are extremely small infectious agents and can only be seen under

electron microscope.

SCHOLAR <2 BICLOGY (11"} )
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o Nucleocaptic: Central core and capsid are coilectively catled as nucisccannia

o Envelop: 'n some animal viruses only, nucleocapsid is covered »
ancther membrane called envelope 1€ 3 lipio-rich membrane and 5
derived from host cell

o Naked Viius: Non enveloped viruses are known 2s naked virises

e« Therels agreat aversity in the general appearance of viruses (Figure)

o Shape of Plant+ Animal Virus: The animal and plant viruses may be polyhadron (Faving many sides) or heic

« Shape of Bacteriai Virus: The bacterial viruses (bacteriophages) may b~ ci-bical, icesahedral (navin
faces). helical, or comolex (polyhedral head and rod-shaped taii)

Figure: Diversily in viruses' shapes

Average Size Range: They range in size from 20 nm (parvovirus) to 250 nm (pox viruses). They are 10 to
1000 times smaller than most bacterla. That is why, they can pass through the pores of filter paper.
Genome: The central core of a virus is its genome. It is made up of nucleic acid (either DNA or RNA).
Capsid: The core is surrounded by a protein coat, called capsid
It gives definite shape to virus.

o Herpes virus (causes cold sores,
chickenpox  etc.) contains 162

The number and kind of capsomeres is characteristic of a particular virus.

Q. Explain the structure of a model bacteriophage and HIV. tQrei Q.8)
» Structure of Bacteriophage: « Bacteriophage & Its  Uses:
« Most Complex: Bacteriophages are a diverse group of viruses Bacteriophagesare usec as carriers i
that attack bacteria. They are among the most complex viruses. genetic engineering
p e The gene of interest 13 insérted into
¢ The best known phages of Escherichia coli are T-phages. There the DNA of bactericuhaze, which
are many varieties of T-phages. carries It to the target bacterwl cell
. h d ' it A into
» Structure of T4-Phage: s v ks N
: bacterial chromosome, the gene ©
AT4 phage consists of (a) Head (b) Tall (Figure) interest also becomes a part of

I

(3) Head:
* The head is an elongated pyramidal (with two triangles
having a common base), hexagonal (six sided), prism-shaped

bacterial DNA

s Such transgenic bacteria (transgenic
whose genome has DNA of some
other organism) can be grown to get

structure. copies of the gene of interest and to
* Its capsid 1s made of proteins while core contains a long get the reguired protein
double stranded DNA
i
* Astraight tail is attached with head. 11. What is the function of the tail
* The tail Is also made of inner core and outer sheath, both of sheath in T4 phage?

. . A) Replicates DNA
which are made of different proteins. 81 ngects viral BNA invto host

* Aneckattaches sheath with head and anend plate is present | ¢) produces enzymes
on the other side of sheath Six tail fibres are attached with | D) Synthesizes capsomeres
end plate.
* They help the phage to attach with bacterial wall.
* These structures are also made of proteins.

Structure of HIV:

* Retrovirus: Human Immunodeficiency Virus (HIV) belongs to the group called retroviruses. [t is a special
group of animal viruses.



