m |. I Kl. 6 e eet 2 | Cell membrane o Composition of
] ~ — Thin, fragile membrane plasma membrane
Bacterial structure : intracytoplasmic structures (¥ - located just inside the cell |  —Phospholipid bilayer

Cell wall 4 - structure outside the cell wall . wall [ Essential ] . + Protein + _( No sterols)

An exception is Mycoplasma
/" Intracytoplasmic structures : 1) Nulcleoid which have sterols
2) Ribosomes 3) Inclusion granules ( inclusion bodies )
4) Cell membrane 5) Plasmid

f,‘,’f': baztsia Bacterial structure
. Some GRAM (+) ,
Capsule Cell wall ' bacteria have : @ of Function of the cell membrane
4 Cell Membrane 1) A. Selective transport (Passive)
v [Extracellular concentration is
O Inclusion bodies higher than intracellular
. Some concentration, so molecules get
Nucleoid bacteria .
4 fiaver into the cell.]
Flagellum 1) B. Selective transport (Active)
O R Plasmid [Extracellular concentration is lower
A SoTobectEHaliave.: than intracellular concentration, so
\_ Mesosome ~ PAS =4 molecules need energy to get into the
Some bacteria have:.I I I,Pili Extensia: in the plasma membrane 7 ) Meggggmes %2 ATP Bacteriacell
€ Intracytoplasmic structure : Respiration enzyme (Making eeee A
co— energy) (Like Mitochondria) .
™ toetesion hodien They contain respiration enzymes
- which are responsible of making
energy (They resemble the
() Ribosame () psmia mitochondria in eukaryotes).
- - Cell division - Separate
/( Nucleoid —> It is what distinguishes DNA - Septal mesosomes . |ssRNA = single stranded RNA It helps in
ucleoi bacteria from eukaryotes. DNA separation into 2 copies
1) Single chromosome ———————»| -> Bacteria doesn't have a 3) Biosynthesis of cell wall
2) Cil 1) nuclear membrane, so the =
) irouiar nucleoid exists in the cytoplasm. Cell membrane sy nthesize the
3) dsDNA ( ds = double strand ) Bacteria’s length s measured building blocks “precursors” of the
4) imm in length — |5y microns, and [fmm is 1000 cell wall
5) supercoi[ed microns! ] So, DNA must be |
6) Carry genetic information for SUPe’w":z a!:? Z: ‘ms'de the 4) Excretion of exfracellular enzymes
growth & survival (Hydrolytic enzymes) e s @ -«
7) Essential = all bacteria have it . [Large food —> enzymes digest —> | _| . s 8 ®
£ Rib p— Largggupunits can penetrate cell membrane]j . _ . ®
ibosomes .
== 5) Excretion of extracellular enzymes Caa
[Ribo=RNA - Some=body] (Penicillinase) ©
[Site of Protein synthesis] & “’"‘”’7"\405 Some bacteria excrete these enzymes =
[Protein synthesis = mRNA + Ribosome] —_ — (such as Penicillinase) to defend
E tial Small subunit's density is 30s . e ae
[Essential | ;:,él,e:un;,mh densityi: 50s themselves against some antibiotics
. . te ther i s _sppe 2
[Bacterial ribosomes (70S) ] the type of e':—":"v soa, oo (such as Penicillin , cephalosporins)
the ribosomes is 70S= [ Sedberg unit ] — o, = =
The unit "Svedberg" is named according to the binds together when 6) Chemotactic system For bacteria that
scientist "Svedberg” and it measures the density | 2222 2tteched to the mAvA has flagella
of them . Centrifuge The cell membr‘ane has ‘receptors for
] » certain materials.
Large subunits e ’ - When they detect a beneficial substance,
Scientists used this w / ‘ they sign:l the flagella t; propel the
o difference in density to acteria toward it.
g de‘;z’:;;:zf;‘;:’f;;""’  Conversely, if a harmful substance is
) bacterial ribosomes ) 5 sensed, they signal the flagella to move the|
p (708S), without damaging > g 7
Small subunit o ) [Risosomal subunit ] bacteria away.
o Inclusion granulesdt's Maine fiction ( storing of nutrients) o Plasmid
iy [ Glycogen - starch - phosphate ] . EXTRA circular chromosomal dsDNA Not essential
Ll Some type of bacteria mainly stores Why isn't plasmid considered a part of the bacterial chromosome?
":ﬁ phos;.vhate in its inclusion boqies, that’s 1) Replicate autor ly (Independent of bacterial chromosome) .
why it granules called: Volutin granule 2) Its genetic function is toxin production for drug resistance .

(Metachromatic granules) Recall that bacterial chromosome's function is survival & growth



o cell wall :

o Definition of cell wall :

Cell Membrane

Some bacteria have capsules that are external to
the cell wall!
- Outermost layer
|A more precise definition: |
-+ Surrounds the cell membrane
- Rigid
Due to its composition and the presence of
peptidoglycans ( glycan + peptido )

o composition of cell wall :

¢ Peptidoglycans
1) Glycans = Sugars
Alternating repeating unit (sugars) of :
# NAG ( N-acetylglycosamine )
# NAM ( N-acetylmuramic acid )
that are linked together by Glycosidic bond by an
Enzyme called ( Transglycosidase )
2) Peptido = Protein
A Chain ( tetra \ penta ) amino acids
The peptide chain ALWAYS connected to NAM
# The Enzyme that made the peptide bonds
Between the peptide called ( Transpeptidase )
\MULTIPLE LAYERS OF PEPTIDOGLYCANS

N-acctylmuramic acid

Glycosidic bond (Transglycosidase) Alternating repeating unit

| NAG
4-5 5 ) Transpeptidase
e o | N-acetylglucosamine

acids

Glycans |
Sugars

Actually pti
amino| =

o function of cell wall :

1) Maintenance of the shape (Rigid) Different shapes for bacteria
depending on the CELL WALL
# Deficient ( lack ) of cell wall example [MYCOPLASMA] Takes

The GRAM

Created the Gram stain :

main groups; each has its own
characteristics . (Cell wall )

stain divides bacteria into two

Purple
GRAM +

# Bacteria are (mainly) either
GRAM + or GRAM -
# 2 Colors in this stain:

There is some &§
exceptions

Pink
GRAM -

Gram +

Gram -

# Cell membrane + THICK layer of
peptidoglycans
# Has teichoic acid
(peptidoglycan-bound)
# Has lipoteichoic acid ( lipid-
bound [to the cell membrane] )

Teichoic acid
Lipoteichoic acid

Peptidoglycn

1) Peptidoglycan : (50%) thick
[NAM-NAG - Peptide ]

(Porous) : il&

ic acid + Lipot

2) Teich P
TEICHOIC ACID & LIPOTEICHOIC
ACID are composed of :
Polymers of Glycerol or Ribitol
# Lipoteichoic acid is (Cell
membrane-bound) .
# Teichoic acid is (Cell wall-
bound) .

Teichoic acids that are anchored to
the lipid membrane are referred to as
lipoteichoic acids (LTAs), whereas
teichoic acids that are covalently
bound to peptidoglycan are referred
to as wall teichoic acids (WTA).
Teichoic acid is the : [ function ]
1) Major surface Antigen of G+ve

an ii resp in our
bodies b it is perceived as a

2) Protection (Osmosis insensitive)

Protects the cell membrane which is Osmosis Sensitive

the tonicity concept : If the cell is :

in a hypertonic solution - it shrinks

in a hypotonic solution - it lyses (bursts)

This effect is countered by the present of the cell wall

3) Target site for antibiotics [ Penicillin, Cephalosporines ]

they attack the cell wall of bacter:a

4) Role in cell division N &4 S
gm -

5) Responsible for staining -~ =, -l

the colors very well anddistinguish between them

<€ cell wall deficiency

1) Naturally:

many shapes (no certain shape) Polymorphic { »

0

Function of cell wall

The s iden
Sbacterum's knqw et
s GRAM +

GRAM stain procedure (4 stains):

"
G+ve ic s g
lycoplasma] (Sterol) in
; =) ' ( ’.‘ '.. ': the cell membrane give
7 S Litetonotecton  SOMe protection because
- 1. Crystal y 3.Acetone 4 Counter  this type lacks a cell wall.
Fixation Vio 2. "?d':‘e oral 2) Induced : Some

The prims

an tlbln tics - Cell wall

foreign body
[ Highly immunogenic ]
[ Tumor Necrosis Factor - Alpha ]
[ TNF-a] Cytokines
[IL-1] Released after detecting the
[ Interleukin - 1 ] ‘@"tigen

2) responsible for the Toxic Shock
Syndrome (TSS) .

Wall teichoic
acid |

Pomio/uquc-ln

D Lipoteichoic
Cell wall acid

Plasma
membrane

Protein

(L
From our bod!es

e

the 3% step I qui
\keups!ht(ela
M ()is

The steps are usually not observed ina lab
e prformal 4 tes and then ook and
nal resulting

s Prolnplast {Gwe) ]
[ Spheroplast (G-ve) ]

lipids, soitis
job then.

“or
r cach stain.

oty

TEICHOIC ACID
™ !
THE OVERALL
RIGIDITY OF THE ceve watt
CELL WALL CousISTS OF MANY
Lavees oF
e PEPTIDOGLYCAN
MEMBRANE

L-form & Mycoplasma They resist Penicillin & Cephalosporines & Earr:a/ljr I‘{amed after
b, th hani ing th I wall. Leister city in England
eir is e cell wa [ L-form bacteria ]

# Cell membrane + THIN layer of
peptidoglycans
# Has an outer membrane
( Lipopolysacharides ) - priplasmi
- porins
Outer membrane

(Lipopolysaccharides)

4] i

lo's. LI
Peptidoglycn {

Perlplasml

SO Iar T

ARSI

G-ve

1) Peptidoglycan : A thin layer (5%)
2 sheets of
[ NAM & NAG - Peptides ]

2) Outer membrane composed of :
A) Bilayer phospholipids .
B) Lipopolysaccharides .
# Lipid A ——- (Endotoxin)
Toxin inside the GRAM (-)
# Polysaccharides ——- (somatic
O Antigen)
C) Porins : (hydrophilic proteins)
(Transportantion) .
3) Periplasmic space
The space between the 2
membranes :

The Space between cytoplasmic
& outer membrane
Consists of :

# Peptidoglycan layer .

# gel-like protein .

OVTER MEMBRANE

CELL WALL




