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b Jabitat - Umverml occurrenice i.e the bacteria
i wvein all possible environment such as w: reer, air,
wil, inside plants and animals, on dead organic
matters. .

RN

s . , \
\__ OS micron to 3 microns

CLASSOIFICATION OF BACTERIA
a. On the basis of morphology
According to morphology tie bacteria can
e assified inco six groups.
1. “True bacteria

ctinomyzes
1. gpirochctcs
V. Mycoplasma
V. Rickettsia

VI Chlamydia

I. True bacteria

These mxcromgwmsms are free living in
wature. They have rigid cell wall. They are
M
unbrinched. Based on thei ojrshape they are further
classified into

# Cocci

¥ Bacilli

¥ Cocci

These are spherical or oval shaped
bacteria, Many are pathogenic, ¢ causing such
discases as sore throat, scatlet fever, rheumatic

[(,VL,!, pncumoma, gOl’lOl‘I‘hCﬂ, mc‘mngms cre.

On the bacis of arrangement they are classificd
into ’

¥ Diplococci

& Streprococci

© Staphylococci

O Sarcina

O Diplocorci
A pair of bacterial cells is facing cach athe,
e.g Neisseria gonorrhoeac. : '

CO

6 Streproeocci
Bacteria are arranged in a chain form,
¢.g Streptococeus pyogens, Streprococcus vidane,

SaseiIve

@ Staphylococci
Bacteria are arranged in clusions

CSaphvlecocce st

e.g Staphylococcus aurcus

O Sarcina

A genus of spherical saprophytic b
of the family Micrococcaceac, The indivii
organisms remain adherent 1o cah orher
splitting in two or three perpendicular disecion.,
‘This process yields square retrads or cubicd’
packets consisting of eight cells
c.g Micrecoceus tetragena. -




_ Cubical packets
consist.ng of eight cells.
.
~
~~
\\\
Bacteria bfore 5

G
dividing

Tetrads

are evlindrical or rod shaped

e occurring in chains, They

Cbearing, acrobic, motile or non morile;

wem are Gram positive.

On die basis of arrangement they are fu ther
divided invo

G Monohacillius

& Diplobacillus

O “Sll'c[wnh.,eci]lus

G secobacillus
6 \ shaped parern

@ Coma saaped bacilli
@ Spirilla

& Nonobuacillus
teis asingle rod shaped cell freely present

Ionature.

& Diplobacdlus
A pair of rod shaped cells are adhered and

feing each other.

O Streptobacillus

The rod shaped cells are ateached in chain
FOl‘m‘
¢.g Streptococeus bacillus moniliformis

- @ Coccobacitlus
The rod shaped cells are looking like coce

and are called coccobacilli.
e.g Brucella, o

: . motpho
are Vcry

8 ‘V’shaped pattern

The rad shaped cells are arranged at an
angles to one another.
¢.g Corney bacterium.

.

@ Coema shaped bacilli
The rod shaped cells become coma

shaped, curved appearance is due to the prescnce
of a single flagellum at one end.
c.g Vibrio cholera.

@ Spirilla

The rod shaped bacteria have scveral
spirals,
c.g Spirillum minus.
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I Actinomyces

A genus of bacteria of the family
tinomycetaceae that contains Gram positive
filaments. These bacteria rzsembles fungi.

. Spirochetes
These areny__“;g}w_b;f_mﬁlgcd, longer, slender

and spiral shape bacteria having several coils.

[V. Mycoplasmas

These bacteria do not possess a stable
‘morphology due to lack of rigid cell wall. They
are very small in size i.e 50 to 300 nm in diameter.

V. Rickettsiae

These microorganisms are the
intermediate between viruses and bacteria. They
differ from bacteria in that they are obligate
parasites requiring living cells for growth and
differ from viruses in that they are filterable.

VI. Chlamydia -

Chlamydia are small, non motile, Gram

negative obhg’ttc parasites. Thcy were prcvxot}sly

um\zdcxcd as viruses. But tley . y differ fi

in xwues sugl_; as_
# Multiplication by binary fission.

% They have rigid ccll wall.
#¥ They have both DNA and RMA.
# They contain metabolically active

om viruses

bacterial cnzymes.

¥ They are more susceptible to
antibiotics.

So that now it is accepted as small bacteria

v '\1r have evolvad as obligate mtm cellular

l‘{llASILCS

h. On the basis of staining
O Gram positive organisms

It shows violet colour after staining.
¢.¢ Actinomyces and all cocei except Neusseria,
O Gram negative organisms

[t shows pink colonr alter staini g,
¢ All bacilli are Gram negative except

corvichacterium, mycobacterium, ostidinm.

L

e.g mycobacterium tubercle and miven!

© Acid fast organisms

It shows red colou- alter st

leprae.

“STRUCTURE OF A BACTISIRIAL Cill

The bacteria cell consists of

Capsule

Cell wall

Cytoplusmic memibeance
Cytoplasm

Ribosomes

Mescsomes

Nucleoid
Flagella

BTO00DODOY

Fimbriac or pili

Plasima
T omembrane
l\'l(‘.\()‘.ﬂ!\h"-

Polysornes

Nucleoud

- (“,\'(O‘M;z\;':

) Ri[)().\'mmy‘.

Fi¢, 2.1 Structure of a Bacteric



& CAPSULE
Bacteria synthesize loos: amorphous

A exopolvmer which s deposited ourside

and dghidyv atached w the cellwal

!
AN

The peptidoglycan layer consis
alternating units of N - acetyl glucosaniing:
N-acetylmuramic scid. The two unics are g
linked by peptide chains. \

In addition o pcgtidoglycan layer

I called capsules.
Generally che cellwall is made up of

cropolvsaecharides and cxu;m]ypcplidcs

theicholicacids are found on cellwall and plas
RS ' menbrancs.

Bacillus anrhracis and Bnci”usnkgaccri--
Y ConTain exopotvpeptides wl

1ereas Acetobacrer
-.V\'Htmm‘ /

Vearobacterium twmelacicns, Strepro-
sovaus species and Pscudomonas species contrin
ceopolysaceharides, The composition of exopoly-
s vanies wich bacreria, o
Some times che capsular material is loosely
csedtared with the bacrerium, it can be easil
welicd away. The loos: layer is called a slime

Lvar,

N . e
* e v ae o ™ N

-
~

Cap ulated b

acteria produces smooth
colonies and non

capsulated bacteria produces
But in some Gram negative
bucteria does nor having capsul
mooth colonies,

rough colonics.

¢. Bue produces
“his is due to tle presence of
otiter membrance in e organisms.

- N - Acetyl muramic acid 3 .
Functions .
They procect the cell. from drying. ,
: They prorect the bacterial cell against ; - -
stivthaceeriad apents and »hages. » . Comy
' g - N - Acetyl Glucosamine ,a
& CELL WALL ' A
3 It is rough inelastic membrane which : /[ Peptd
siovuns the shape of baceeria, ' o Teichc
: . . . O e
Phe cell wall is formed of mucopeptides Peptide chai [ S
Hed peptidoglyzan, ‘ %‘)/ " Teptide chain - ;,//Polysa
. The peptidoglycans are present more in
Cimen positive |

dacteria when compared to Gran,

erevees hacreria,

W

Celhwall nature of G

“am positive bacteria
The cell wall

of Gram positive bacteria is N

winly composed of several layers of peptido Lhick
oans. The thy

kness of peprido glycan layer is ; P
C .. . : " Aron’
morein Gram positive bacteriq (16-80 nm) when Fig 2.2 Cross section of oo
compared o Gram negative bacteria (2nm). Gram positive cellwall

- Penta Peptide chain

<
L
=
C
aw;

€

Pcn,.‘; ,

Table Z .
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layer Gram positive bacteria Gram negative bacterin
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Pertido glycan layers
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Cytoplasmic membranes

g Component ~ Gram positive Gram nc";t;\z “
Inner layer Ouu v l wer

¢ Peptidoglycan + . |
Teichoic acid + _ )

1 Polysacaccharides B + o R
Proteins * S DS
Lipoproteins ) \ _ + Of - e

v Lipopolysaccharides _ - K
I'hickness e Thicker . Thinner )

& Aromatic sulphurcontaining wnine 1_ud 3y Abscnt - Presert :

Pg riplasmic space Absent ' i’rcscnt

Table 2.1 Gram positive and Gram negative cellwalls are compared
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LT A VO Ly pes ol teichoic acid.
« Ribiro! wichoic acid.
¢« Glyeerol reichoic acid.
The coll wall assodiated proteia protects
Pacieria fron phe socytosis,

e Steptoce il M Protein, Staphylococeal

& Protenm.
Teichoic acids and cell vrall associared
steins ore the major surface antigen: of Gram

prositive Organisms.

fotediy all nature of Gram negative bacteria
L [0 Gram negative bacteria the cell wall is

Sde up of owo distinet layers namely

2 Inner layer

* Quter layer

The outer layer contains proteins,
?Epoproccins and lipopolysaccharides.

The lipopolysaccharides (LPS) forms the

major component ot the Gram negative bacteria®
N i

Ihe lipopolysaccharides contain subunits
3 1d each subunit consists of '

1. O -antigen
Vg
L OIC

R
3. Lipid - A
3 Core

i, O - Antigen

. \/
Lipid A

The core can be further subcivided into
two portions, known as the inner and outer cores.

The O - antigen is also k 1own as somaric
antigen. It is composed of a series of repzating
it of lincar erisaccharides or branched retra or
pentasaccharides. Each Gram negative bacterium
has a characreristic O-antigen that can be used as
epidemiological tool and helpful to identify the
criceric bacteria such as Sulmonella or E.coli

Lipid-Aisa glycoy shospholipil compose
of a dx‘un of D - glucosamine units. 1l
glucosainine units are connected with long chai
fatty acid( 5 - hydroxymyristic acid).
The subanits are linked th i'o“\-'x;
pyrophnsphates with the lipid region.
I'he iipopolysaccharides are the majs

PEASMA MEME
L MEMBRANE

aatigenic determinants and also the receptors I
adsorption of many bacicriophages. o
The inner layer contains very licd :’:
cel
major lipids are

# Phosphatld
- % Phosphatidyl
% Phosphatidyl

o mndes. Sterols ar
amount of peptidoglycan.

Gram negative bacteria are less sensitiv
t antibiotics, dyes and bile salts than Graw
positive bacteria because the outer layer acts ast
Larrier. But treatment with chelating agerits suc?
as EDTA, which causes the release of most of th
lipopolysaccharide makes the cells more sensitivi ; - The phosphohpx\

to drugs and chemicals. r»'hcwd region s loca
phobic farty acid ¢

Periplusmic space and proteins are.
>phohpxd bl ayer. .

It is the space present in between the i inng
Jayer and outer layer of cell wall. It contains mo:
proteins, oligosaccharide which playan import
role in 9§;§9rcgulatxon of the cells.

The periplasmic space protects the Gra
negative bacteria from the action of cerrail
antibiotics. This is du~ to the presence of enzyi
For e.g. Gram negative bacteria protec
themselves from the lytic action of § - lactar
antibiotics such as penicillins and ceDh'llosporm
by accumulating P - lactamase enzyme in thei

periplasm.

S

o Intercalated

Functions of cell wall
1. To prevent the rupture of bacteria cause
by osmotic pressure differences in between inu{c
cellular and extra cellular environments. e
2. To provide a solid support for flagella:

3. To maintain the characteristic shape of i l Figl 23 Cr(

ic isms. . ,
microorganisms ; plasma-.
4. To regulate a certain degree ofpasmge ¢ ‘ o
molecules into and out of the cell.

5. To serve as the sites of attachmcm f.{
most bacterial viruses.

Forms a protecti
ape.

y-and sh




.pmcd
The

4 chain

PLASMIC MEMBRANE

lasma membrane is che limitin
n‘()u;g\\ g

s major

he trilaminar cytoplasmic membrane
sed of proteins (60-70%), lipids and phos-
dsQ,O;SO.‘%); and small amount of oli-
rides. Sterols are totally absent.

or lipids are

Phosphatidyl ethanol amine.

¢ Phosphatidyl serine.

¢ Phosphatidyl choline.

yLols 1&)1
'y UH\LT

sensitive
an Gram

acts as @

Lerits such

“

ostof the

1s1tIve

he phospholipids form a bilayer with the
d region is located on the surface while
obic fatty acid chains are located at che

nd proteins are intercalated within the

€ SCI

en the 1iNE: 1Pld bilayer.
ftains MOYE ;
1 important

o~

Intercalated proteins

-ts the Gram
1 of certain
e of enzymes
ria protect
f B - lactamy

Polar groups of

phospholipids
e

bacteria cause
. between intd
ments. '

it for flagella.
istic shape of the

TR Fatty

Fig 2.3 Cross seciion cf
fpass:xg'c 0 plasma membraneé

rec O : :

A1,

[ attachmint EQ .

S

Ihe princip\c functions of the plasma
e are

forms A protective covering, provides

ind shape.

acid chain

2. Tt behaves as selective permeable barricr
responsible fcr the transport of caemicals and
nutrients insid= and outside the cell.

3. It acts as an osmotic barier.

4. It contains the components of the energy
generation system.

It also contains ‘ytochrome oxidase,
enzymes of tricarboxylic acid cycle and
polymerizirg enzyme necessary for cell wall
synthesis.

5. Secretion
It is involved in the releas : of extra celtular

proteins that include various toxins, bacteriocins
and enzymes produced in the cytoplasm of the

" cell. These products are useful and important for

the survival of bacteria.

O CYTOPLASM

The cytoplasm is colloidal in nature. [t
consists of proteins, carbohydrates, fats, minerals,
enzymes, inclusions and vacuoles. Itis the site of
metabolic activity in bacceria. It lncks
mitochondria. :

9 RIBOSOMES

Ribosomes are the centre, of protin
synthesis. They are slightly smaller than
cukaryotic ribosomes. The sedimeniation
constant is 70s. This 70s rivesomes are macle e
of two subunits namely a large subunit 508 and «
small subunit 30s. :

Fig 2.4 Shruciuie of ribhoseis



The deter *S™ relers to Svedberg unit © FLAGELLA o
whichind cates the ulmve rate of sedimentation Bacteria possess one or mort " 1 Gpam posi
Juring ult.a cenuifugation. The sedimentation unbranched appendages called flagella::ibs oo o Miriﬁgs ar
rate s gready influenced by size, shape and weight flagella are made up of protein u,&”(.d faid I‘..riggs are not 1
of the mmclw : They are used for locomotion. s sies througt
uring active protein synchesis the Each flagellum consists of threc comp "iom,o’"géhbus cell wal

Abueomes are absoamtcd with mRNA and such namely &
wssociations are called poly‘somcs}?’ # Basal hody R rangements of I

# Hook D Avichate ,

# Shaft . Absence of

Busal body consists of smal LCnm}‘g. Streptococeus,

which is inserted into a system of rings. T

are four rings namely N f : .
1. M ring (Membrane ring) = .00 CSI:C

2. S ring (Super membrane ring)

M y b2 H a - o4
Figr 2.5 Structure of polysome 3. P ring (Peptidoglycan ring)
é' 4. L ring (Lipopolysaccharide ring) y 'Monomcl)ﬂm
 Single’ tetmxr
sle of bactcrla

“ g V.cholerae, Pseud

4 MESOSOMES

Mesosomes are the respiratory sites of Shaft

These are inta eytoplaimic structure.,

peyv e vestoulan, convoluted , mult laminated

« formed as invaginations of the plasma
wembrane o the eytoplasm. They are
pocdominant in Gram positive bacteria,

Hook

L-ring

B Ampézmc/}ate

+Possessing a tv
Aquaspxrxllurn se:

y/
) (s{/ 4

: “6 *'%*L-”Tubulcs -
5 o™
i M-ring
Fig 2.6 Structure of . ﬂesocome Fit 2.7 Flagellum and its pOffS ! Posscssmg atu

5. Pseadomonas flu

3 NUCLEOID In Gram negative bacteria the basal

I'he bacrerial chromosome is not bears rwo pairs ofring The outer pair L an
surrounded by nuclear membranc o it is called rings are situated at the level of outer layer’
nucleoid. The bazierial chromosome is made up cell wall. The inner pair S and M rings arc sm
i single double strand circular DNA., near the level of the cell membrane.




more lo In Gram positive bacteria only the lower

and M rings are visible. The upper pair P
,rings are not requir:d to support the rod
passes throuigh the relatively thick and
genous cell wall,

agella.
led Hagel

com PO 1§}

Al cenrral

rings. Th

: o
e ring) '
ng)
de ring)
Single terminal flagellum present at one
Shaft

:

hivrichate
Possessing a tuft of flagella at either pele.
aspirillum serpens. '

e

Basalbod

membrane
1 its parts

a the basal bod
er pair L and Tj
uter layer'éft
rings are situat
ane. ‘

O Peritrichate

Flagella arranged all roun- the baceeiiid
cell.
e.g Salmonella typhi, E-coli, Cl.tetani

© FIMBRIAE (PILI)

Some Gram negative bacilli carry very fine
hair like surface appendages called fimbriae or
pili. They e shorter and thinner than flagells.
They are abont 0.5nm lonz and less than 10 nm
thickness. They project from the cell wall as
straight chain.

They are made up of protein sub units
called pilin or fimbrin.

There ace two types of pili namely

# Common pili

# Sex pili

.

Common pili, which arc also callea
somatic pili, arc thinner than sex piii. The
important function of common piliis to scrve s
achesins, and responsible {or adhering 1o the
surfaces of other cells.

Sex pili are hair like structure present o
the surface of bacteria. They are thicker, lon

tk.an common piil. They have an axial hole wnd 4
kn b at terminal end.

K nob

|

Axial hole




KEPRODUCTION | # Budding
} ; Bacteria develops a small protubera
| I S called bud at one end of the cell. Tt increasesit SEXUAL RL
size and separates invo a daughter cell. ' -Most bactcrla
' v ¢.g. Rhodopscudomonas. acteria reprodu
S A SEXUAL Parent ':S”Q;uél 'réprodl

A tiondl passage
to recipient ¢

NUAL REPRODUCTION S memgjnon.

é Chaday ission nor’: ;.
~ Those bacteria

,t:_.cgi':il' are called dor}_

Broary fission wefers o the division of one

edbione (\\.zo,d.mgluu cells. lis cqual in
anparent ol A

cipient

. Those bacter:
terial are called reci

; érc are three metho
¥ Transforma

¥ Conjugatid‘
"% "TrarisduC§ic

Mesosomes

' a’ri_sformatid

Daughter cell ’
2.9 Schematic represeniation of |

.qmem ‘material fros

budding

BUs mcd'um

# Fragmentation T
In filamentous bacteria, the filament
break into fragments and each fragment gm‘w» ]
wsported across the

mto daughter filaments. '

:.g. Nocardia.

swo fundam
he purified dono

jent.
. nu L)NA Lhcn ur
h reci pient DN/\

Parent

W .
e _ Frederick G
Daughter cel.s

. /\ ‘(mn in 1928, whao
Fig 2.8 Scharmnatic representation umonia strains. L

a1 binary fission K‘I‘OICC{;C‘U? bﬁCFCf_i
yirulent stra
2‘/_\\/imlcnr sty

Mescsomes of bacteria initiac: the binary
fesion. The mesosomes increase in its size and a . .
wptum is formed.  First che nuclear maverial [ - The virulert”
dnvides into two, followed by the cyroplasm also V Y - bduces smooth col
dvides into twe. Now two daugheer cells are Daughter filaments ~ ain produces rough'

formed as parenc cell.

Fig 2.10 Schematic representation o
fragmentation




mcreases m

EXUAL REPRODUCTION

L ost bacteria reproduce asexually but
1 eria reproduce sexually. _
d xual reproduction can be defined as

onal passage of genetic material from
to recipient cell. This is otherwisc called
ination.

hose bacteria which donate the genetic
re called donor.

hose bacteria, which receive the genetic
te called recipient.

‘three methods
% Transformation
Conjugation
Transduction

sformation
ransformation process means the transfer
material from donor to recipient inan

gcll-

YHon of

wo fundamental processes namely

urified donor DNA is first

e filament
ment grow

DNA then under goes recon bination
ipient DNA and then it is cxpx'css<'-<.l.

ederick Griffith explained the transfor-
v 1928, who worked in pscndomonas
{a strains. There are two steains of
ococcus bacteria nemely

1.Virulent strain

Aviculent serain

he virulent strain has capsule, which
mooth colonics. But the avirulent

duces rough colonies due to the absence
e. The two strains differ in their antigenic

ntation of

Griffith chose rumerous mice for his
experiment. He carried out the experiment in
such a way by separating the mice into four

groups. They are

Group A - All mice were ‘njected with
virulent strain.

Group B~ All mice were injected with
avirulent strain,

Group C - All mice were injecced with
heat killed virulent s-rain.

Group D - All mice were injected with

the combination of heat killed
virulent strain and avirulent

strain.

After injection the mice were observed as

follows
( A K T T
Groups| Strains Animal | Observation
A | Virulent Mice Dead:
due to ilooss
B | Aviruleat Mice | Live (heal by
C | Hoat killed Mi: ¢
virulen
I3 | Combination Mice ;o Death
of heat killed L Gue to Pl
virulent and
Javiewlen:

Table 2.2 Reprosents Griffii’'s experin

. ' .
Fromr tace éll)O\’C ObSCI‘VﬁUOH SO

substances lrom heat killed viculent sorain

apparcacly transferred to the avirdlent strain, This
phenomenon is lnown a» Griffith offece o
Bacterial transformation. ater i 1

O. 1., very, C. .M. MacLeod, and M. SicCa

]

Srindi

purified the pneumococcal transforming
and proved that the DNA as genetic

H
I
i
1
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& CONJUGA%'

Conjugatic

’ f genetic material
: 1 lnjection . L oy
L / R Mice 3  Death duc to illncss | (recipient) througi.
H \ / . i
o «
i \‘\\w/,// ‘ .
© Virulent serain
.-
(Graip:t)
| .
! Injection ) , o
4 S 3 Mice ——————>  Live (Healthy) Plasmid
z .
| Avirulent serain
!
L

Injection » :
B — Mice >  Live (Healthy)
Injection .
- Mice ~——————3  Decath

“Virulent strain

: iHear killed)

Avirulent strain

Schematic representation of Griffith experiment

Pia

Fig 2.1 I Schenr
' - of coy
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ONJUGATION

Conjugation may be defined as trans’er
etic material from male (donor) to femule
ipient) through a conjugation tube.

Chromosomes

A

Plasmid
Mating
on‘ugation tube J,

Fheell

Plasmids ‘
.11 Schematic representation
~ of conjugation

In 1946 Lcdcrbcrgj and E.L. Tatcum found
outagcnctxccxchangv occurring between cor g
strains of E.coli. Some strains are dcwmmw
F* (Fertility pius)cells always acted
dcnors(males) anc others designaied ag
(Ferrility minus)cells alw.ys acted as recipicr s

It was fovnd that F* cells contain prasimid wi
F - cells do not have.

If F* cells are added t5 a culiure of
growing F - cells, all of them rapidly becorme #
cells. The exact mechanism can be explained as

The male cells and female celis arc
attached by a conjugation tube. Now a nick i
made on plasrid of F* cells.

So that onc strand of plasmid is
transferred to F - cells through conjugation tube.

After transformation the single scrand of
DNA is present in both F* cells and I~ celis. The
single straad DNA synchesizes a complementay

strand and produces double strand cirey!
plasmid. Thus F-cells become F* ol

# Transduction

The transfer of genctic material fron i
bacterium to another bacrerivm thee
bacteriophages is called transducrion.

ENDOSPORE
Tle endospores are formed duip
unfavourable environmenal conditions o b
heat, cold, lack of water (or) depletion of o
nutrient in the environment. The endospore s
tormed in bacillus, clustridium and actinomy.
specics. ;
Endospores play a major v ¢

epidemiology of some discases. Cerain infecrion
occur only when endospores 2 1c introduced into
the wound sitc where they can germinate.
For e.g.

Cltetani spores are found every where 1
1

the soil, especially in feces contaminaved soil.

When tetanus spores arc introduced inte a dee P

- wound that contains devitalized, anacrob.c tissuc,
“they gerninate and the anacrobic chterans

multiply and release tetanus rtoxin, which leads
to tetanus,
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v

Fhe shape ofcidospore may be spherical,
clipsoidalor cylindrical. The cndospore contain
The
covering ayer 1s ul“cd spore coar, The central
core is nade up of nuclear bady and spore

vtoplasm. "The eytoplasm contains DNA, RNA

and proteins, The spore coatis made up of keratin

athick covering layer and ceneral core,

like procein and impervious to antibiotics and ani
bacierials. The spore coat consists of rwo layers,
the outer luyer is called exine or coie wall and the
mner layer is called intine, The central core is
wpared from the intine by a regular space called
Th:

wiich is sensitve co lysozym:

COrtex, spotrecorex ce nrains pcpridog]ycan,

Ir also contuins
Cl u‘ipicoli‘ icacid. Some spores cont: ins loose

werconting cailed exosporium, The exosporium
ms lipoprowans and some carbohydrate

"IL‘S.

Cortex

) By A Spore coat

J - Bxosporium

Core

212 Ulfra structure of enclospore

The thermal resistance of cndospoxcs is
caused by a variety of factors, Some of these are
the presence of specific heat-resistance
components, such us thermostable enzymes, high
content of various minerals, particularly calcium
and the presence of di >1u)hmc acid (DPA).

9

!

Hood COOH

Subterminal

Types
# Equatorial or central

# Subrerminal .
i po?e*

- Oval and Roud ’
Oval and Rou:c y C;osmdmm spedie

Y

# Terminal

Equatorlal or central

The endospore is situated at the ¢
the bacterial body. s
e.g. B.anthracis.

Endospore

.
X

.SPORULATION
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