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Lec.2 Bacterial Cell

+ General property of bacterial cell:

* Typical prokaryotic cell cytoplasm  nucleoid (DNA)

* Contain both DNA and RNA
* Most grow in artificial media
* Replicate by binary fission

* Almost all contain rigid cell wall

* Sensitive to antimicrobial agent

cell (cytoplasmic, plasma)
membrane

—
Typical bacterial cell structure

+ Structure of bacteria :

Bacterial structure is considered at threedevels.
1. Cell envelope proper: Cell walland €ell membrane.

2. Cellular element encl@sed with*in the cell envelope: Mesosomes, ribosomes,
nuclear apparatus, polyamies andcytoplasmic granules.

3. Cellular element external to the cell envelope: Flagellum, Pilus and
Glycocalyx.

1. Cell €nvelepe proper
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> Functions of cell wall

1. Provides shape to the bacterium

2. Gives rigidity to the organism

3. Protects from environment

4. Provides staining characteristics to the bacterium
5. Contains receptor sites for phages/complements
6. Site of action of antibody

7. Contains toxic components to host

Components of cell wall of Gram positive bacteria

1. Peptidoglycan
2. Teichoic acid

Components of cell wall of Gram negative bacteria

1. Peptidoglycan

2. Lipoprotein

3. Phospholipid

4. Lipopolysaccharide
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Table. Comparison of Gram +ve & Gram —ve cell walls

Characteristics Gram +ve Gram -ve
Number of layers one Two
Chemical composition 1. Peptidoglycan 1. Peptidoglycan
2. Teichoic acid 2. Lipoprotein
3. Phospholi
4. Lipopolys
Thickness Thicker (20-80nm)
outer membrane No
Periplasmic space Narrow
Permeability to molecules More permeable Less permeable

B. Cell membrane §

Also named as cell membrane or cytoplas

- Itis a delicate trilaminar unit me ne .
- It accounts for 30% of the dry f bacterial cell.

- It is composed of 60% pro

» Function of cell m r

1. Regulates the transpo trients and waste products into and out of the cell.
2. Synthesis of chomponents
3. ASSiSt.S D ep“cation Copynghl@WCompanie& Inc. Permission(r;e;;ngtaodr:;ar:;{gduclionordisplay

Glycolipid receptor

Integral

sy

6. Captures energy in the form
of ATP

4, Secrg&
5. | electron transport
ste

Phospholipid

Peripheral
protein

Structure Cell membrane
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2. Cellular element enclosed within the cell envelope

40% of the total protein. The ribosome monomer is 70s with two,_subunits, 30s and
50s.

C. Polyamines : It is found in association with bacterial BNA, rtbosomes and cell

Nature of granules : ( Glycogen ,Poly-beta hydrexy butyrate, VVolutin)

E. Nuclear apparatus

Well defined nucleus,and, nuclear membrane , discrete chromosome and mitotic

apparatus are not presentsin“bacteria ; so nuclear region of bacteria is named as

nuclear body, nuclear apparatus and nucleoid.
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3. Cellular element external to the cell envelope

A. Glycocalyx (capsule and slime layer)

Capsule is gel firmly adherent to cell envelope , Slime is gel easily washed off
from cell envelope. All bacteria have at least a thin slime layer. Capsule is
composed of polysaccharide and protein (D-Glutamate of Bacillus anthraeis)

> FEeatures of capsule

1. Usually composed of polysaccharide

2. well organized and not easily removed from cell
3. visible in light microscope

4. protective advantages :

- resistant to phagocytosis

- protect from desiccation

- exclude viruses and detergents

B. Flagellum

It is the organ of lgeomotion in
bacterial cell and consists«f three parts.
These are : (_1.The filament 2. The

Direction Flagellum
of rotation e 3

Enlargemenf
of region

The bagal pody,ard hook are embedded | oy

in the cellsurface while the filament is | {58)™" hiub eelly O

fre@wan the'surface of bacterial cell.

Sizey 3-20um in length and 0.01- Periplasn Peptidoglycan
. . S-Mri
0.013pm in diameter. -
It is composed of protein named as | Cyoplasmic .
flagellin. The flagellar antigen in motile Mot protein ~Fli proteins (motor switch) Mot protein

bacterium is named as H (Hauch)
antigen.

Structure of flagellum
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Flagellar arrangements
1. Atrichous: Bacteria with no flagellum.

2. Monotrichous: Bacteria with single polar
flagellum. B %@

3. Lophotrichous: Bacteria with bunch of flagella at

A -

one pole. C -
4. Amphitrichous: Bacteria with flagella at both
poles. D

5. Peritrichous: Bacteria with flagella all over their

surface.

C. Pili (fimbriae)

It is hair like structure compos@in (pilin)

, Two types (Based on function)

1 . Common pili: The s %p adherence to cell
surface.

2 . Sex pili: The structure for transfer of genetic
material from theNdon@r to the recipient during the
process ofc%’rm :
®
- O\

Table .comparison between flagella & pili

Character Flagella Pili
” Size Large Small
Thickness Very thick Thin
Origin Cell membrane Cell wall
Organ of locomotion Yes No
Organ of adhesion No Yes
Required for conjugation No Yes
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D. Spores

Bacterial spore is smooth walled and oval or spherical in shape.

It does not take up ordinary stains. It looks like areas of high refractivity,under
light microscope. It is significant in spread of disease and indicator of steriftty,of
materials.

» Arrangements of spores
1. No bulging of cell wall

. Oval central
. Oval sub terminal

. Spherical central

2. Bulging of cell wall
1 2 3 4 5

1.) Non-bulging, Elliptical, Central spore.
2.) Non- bulging, Elliptical, Terminal spore.
. Spherical terminal 3.) Bulging, Elliptical, Terminal spore.

4.) Bulging, Elliptical, Central spore.

. Free spore 5.) Bulging, Spherical, Terminal spore.

. Oval sub terminal

. Oval terminal




