Objectives

Structures outside the cell wall

1) Capsule
2) Flagella
3) Pili

4) Spore formation



Capsule - Definition

IGlycoI calyx,
}

carbohydrate enveloped




[ Capsule - Definition ]

Gelatinous (Viscous) layer
covering cell wall of some

bacteria

Extra layer

Mok all Racleria have it



[ Capsule - Composition ]

made of

Usually Polysaccharides

Polysaccharides

Except:
Polypeptides

(B. anthracis)
4 i"-S'oo.paJa made of pch‘P“d“s




[ Capsule - Composition ]

Sucrose Mannose Lactose

Mannose Sucrose

Lactose Sucrose

Variation of Capsule

Tz Mannose

(Arrangement of

Mannose

Polysaccharides)

e.g. 91 types of

Str. pneumoniae
vhas 4l cuzol il unu:jm}
oA suqpr gupi&l: Capwl-o




[ Capsule - Composition ]

Do Not stained by

Gram stain

Unstained halo around the

organism



[ Capsule - Composition ]
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[ Capsule - Composition ]

Capsule s <

Glycocalyx

Slime layer

Slime layer



[ Capsule - Composition

Capsule

Tightly, organized bound

around all cell wall

Firmly adherence to

surface organism




[ Capsule - Composition ]

Glycocalyx
wd (Slime layer)

4 wcocab)\f/é\im lager shoe the Same propechy o bc“:?\l,

Loosely & unorganized attached




[ Capsule - Composition ]

Glycocalyx

‘ whal makes it dif¥ fom the Slime l@&r
it v

mFibrils extending

It adhere firmly to skin, heart, etc
“v;* it adhee !‘.mb fo the HDL&P" Kok o the Capsule of He boackerio

e.g. Strept. mutans

Loosely & unorganized attached



[ Capsule - Function ]

Protect Cell wall
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Capsule - Function ]

Prevent phagocytosis

(Virulence)

# Prolect Boclaria brom P)\tjoejhc Cclls.wwnan“ﬂﬂ iU fo
av‘njd! e backeria they worh be. able ez of the prescens of the

Copsule-
* 50 tne Copsule is Considered a viculence laclor= s ik seit-dePense

Path _assosialed) molecdlor
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)
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Capsules are formed

in VIVO ONLY

[ Capsule - Function ]
(within \iui:.j o:jm._c,,,.)

¥ s ore lormed when bockeria enkers thehost-Cell .z it
needs i to proveck it dam HoskS immune gystem € Jo proreck
itsalf from any phegjeytic cell
phagocyte
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Capsule - Function ]

HEALTHY TOOTH TOOTH WITH DENTAL BIOFILM
Attachment

(PLAQUE)

(Glycocalyx)
Dental caries pro.

\" Pibral almﬂ:jsu' mdjcacodt bind to
Place Hﬂu«u"w the baclaia the Chance o
do Fermenkakion of the sugrs prndwdﬁals
resaling i dental Corics in fecth Por example.
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Capsule - Function ]

Attachment

(Glycocalyx)

?bml CXM cauld olso bindl o
> % usthelic wwcs resuling in diseascs.

Prosthetic heart

valves




[ Capsule - Function ]

Development of

M@

Haemophilus b

VaCCine Conjugate Vaccine

Tetanus Toxoid Conjugate

¥ Io,, ex Racleria &M Hacmophhs influenzach backera has Cap‘ulc ACtHIB

bt con hake Hiscapsule »Bind it fo @ protein ~ creah vaceine o
Proteck huwan lom His backarie.




Flagella - Definition

Seen by EM
(Zonm)mwaw(m inEm)

[ Flagella - Definition ] ™ khis
Skide
was i

o T\ |Perandd
Long thick threads like (filamentous), A%
formed from protein (flagellin)
(HAg)
% ony Hogalla on hucheria Nome
(W M:'JM)




Degtrionbion of gl [ Flagella - Definition ]

Polar

Spiral s-p

' monotrichous *amphitrichous
(one Plcodla ,polar) (oo P o) 3 name

R

* |lophotrichous
(mulkiple Ylogdlias an each pole)




[ Flagella - Definition ]

Peri/trichous

Cyroun

« around e bw o~
wned * DEritrichous '

o

esret Salmonella typhi



[ Flagella - Function ]

MOtility (main funckion)
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[ Flagella - Function ]

The organs of

motility




[ Flagella - Function ]

Tactic response (Taxis)

(Stimulus)

+Cell wall has vecgolors -.aga&s bind }o ik
bif was good agut it send signad boMlegplle b0 9o
roward it § b ik woasbod ik sead signel foHlegell 1
JONU’MML

( movement of bacteria to

toward (+ve) or away (-ve)

+e Chemolackic response - Chemolackic vesponse

from stimulating agént)




[ Flagella - Function ]

Tactic response (Taxis) Stimulating agent

L]ght o Phoko bais

Chemo [axs

"L>as avesultof Chemicad Chemical ~>Chemo haxis

Photo Texs
Las aresultof the \:’j\'\l’




[ Axial Filaments ]

Moy Hogeln i odside the RBackerion ok some loackeria
has \Elcacuo\ thi(ﬂc thermn Lsrdoplc:j&”a) > & SP‘IK’DCL@QQ backeric

Endoflagella ¢ tot)

Axial filament

In spirochetes




[ Pili (Fimbriae) ]

Short and thin
Hair like formed from RN
protein p , - =

l/ ' I LA G I'
(Pilin) A AT




[ Pili ]

Seen by EM

ormall insize




[ Pili
TIPes o P
A) Ordinary pili
1-(Attachment)
pil "f -

B) Sex pili

1. (Genetic transfer)




[ Ordinary Pili ]

Virulence Q - o op'm -
‘ ' [,,o— adhesive

factor tip
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Ordinary Pili ]

lumen of
the urethra

- bacteria

O lacking O
L bacteri
O il with pil
> caik cesisk urine L resigh urine cwz s adhered

0(1" ok withit lo cell lej pill' .




[ Sex Pili ]

il

~

Long pili

Sex pili!!
]

backeria has genebic mo!‘L'mc& o
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[ Spore formation

J

« Badeia in et Cell devide . epreduce -
ok this poinll il in uachzﬂiuc Phase

Vegetative bacteria

once ol of HAJ cell /g«daﬂa Doces harsh conditions

. .. ) }cmprd—wc
Unsuitable condition ‘#

to Proteck it elf it makes the spores
(outsid the hesk C2di)

Spore formation (e A bt con o)

(Outside)

Yhe hestCell

Plasma Memhrane

Cell Wall=—1 " -
— A 4
F ) “Ribosomes
Flagella <77 ) )
Pili::—/_/'/‘ Capsule

( Coat \
Outer Membrane

Germ Cell Wall

Inner Membra nJ




[ Spore formation ]

Forming highly resistant resting ~ ok in Drront shate

No Division, o geproduction ...
phase (Endospores) in VITRO

Coat
ot side hest Cell [ Outer \Iumm

¥ O“\[j hwo %@5 O’L Backeria can ’o"n”’ slPOrS&r%Pul— them 2elves .
v Bacillus

Cortex

2 Clostridium

Germ Cell Wall

Inner Mem hranc/




[ Spore formation ]

Occur to unfavorable conditions e.g.
Condibions Hhak , ke Bacheria foarm s
- High temp.
2 Drying
2 Depletion of

nutrition




[ Spore formation ]

Formed outside the body (1n VITRO)
oltscle L hosk cell

Can not stained by ordinary Stain (hu specal shins)




[ Spore formation ]

Highly resistant to dryness,

/ Coat
Outer Membrane

heat & Disinfectant

Cortex

Germ Cell Wall

Inner Mcmhranc/




[ Spore formation ]

inside host C&l.’ odside hosl cell
Vegetative I:I) Sporulation
7 Yhis coro
- Bacillus & Clostridium doclor WE-?@Q&
\ ® ° ;ﬁﬁmbm;(;wd
Germination o e
then o vegelefiic. phase inside

hest Cell



Spore formation

@

Cat2 &

Diplconic acid
Sleps o sporc Yormolion:
- DA rcplioc.,ar'on eachon one side

2. Jormalion of l@efs ot cell membranes

& pephdzglycans
ble bo produce CEE dipclnic ac
3(1::1 loyor pekeckg ) named  Cortex
Y. Jormafion of spore coal (*’armaﬂ Crom mare
Hhan 9O Hypes o prokeins)-
9. Jormalion ol exasporium ( collaopn like Jhcupddn)
6 geks obude the cell & can lie ’ufm:j:]m

Multiple membranes



cell wall

nucleoid following
nucleoid division

cytoplasmic
membrane

inner spore membrane

outer spore membrane

I\

\\S_
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Spore formation ]

-

endospore

&

N

exosporium

spore coat

cortex

Multiple membranes /




Germination

germination

vegetative
bacterium

] i Pownd ahost

it geks red of cortex+

spore coaf + €xOSpivm
€ enler
veg) Jadive pphase
inside host
Cell
cytoplasmic

membrane

«>

cell wall nucleoid




[ Position of spores ]

C O ) & — B. anthracis

Central & Oval

looqﬂ;ion Skqdoc;
C C)) «- Cl. perfringens

Sub-terminal & Oval

( O «- Cl. Tetani

Terminal & Spherical




