A \ WAL AN

| The Gram Negative




5 ATV T - Ry P
| WA TR SR 3 . b
A LN . -« .
" ! iﬁi’.".‘—. A M S 3 S

 ﬁThe Gram Stain
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| = Christian Gram (1884) developed gram staining
J  process.

i

| = Stains interact differently with a particular type of
cell wall.

_ = Cells will be either Gram positive / Gram negative.
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What is a gram ( ) bacterla?

Gram negatlve bacterla are a group §
of bacteria that do not retain the crystal
violet stain used in the Gram staining method of
bacterial differentiation, making positive '}
identification possible. :
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" » Gram negative: A group of bacteria that do not retain the crystal
violet dye after the differential staining procedure known as Gram
staining. They appear pink due to the counterstain.

L+ Gram positive appears purple.

* The difference between Gram negative and Gram positive bacteria

1s the cell wall structure, which accounts for the different staining
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| Gram negative bacteria

IF Sy ' N

i
4

Wil
| g‘\\ . 3/ ”

{ Gram Positive Plasma Membrane

j Plasma Membrane Periplasmic space

Peptidoglycan -
Periplasmic space
Outer membrane

S (lipopolysaccharide
Peptidoglycan ¥, __" - and protein
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JChar‘acter*istics of gram negative bacteria:
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1. Ce ”lﬂLl]]bI"il'Ie(L\wtOplﬂbIT]lL)

. Thin peptidoglycan layer (which 1s much thicker in gram- g8
]‘)OHIU\ e bacteria) re

3. Outer membrane containing lipopolysaccharide (LPS, which £
consists of lipid A, core polysaccharide, and O antigen) in its outer *
leaflet and phospholipids in the inner leaflet
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4. Porins exist in the outer membrane, which act like pores for &=
particular molecules %
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" 5. There is a space between the peptidoglycan layer and the w.
secondary cell membrane called the periplasmic spucc
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aracteristics of gram negative bacteria:

6. The S-layer 1s directly attached to the outer membrane rather
than the peptidoglycan

7. If present, flagella have four supporting rings instead of two

8. No teichoic acids or lipoteichoic acids are present

9. Lipoproteins are attached to the polysaccharide backbone.
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—0 polysaccharide
@) N-acetylglucosamine (NAG)
Gl N-acetylmuramic acid (NAM) AR o 4 5
@ Side-chain amino acid [T )| [ Lipid A
@ Cross-bridge amino acid m Parts of the LPS
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[ O polysaccharide-__ | | Lipoprotein ’
) g Lipopolysaccharide ¢ Core polysaccharide ? : :
/—-—-/ | Lipid A

-Core polysaccharide
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Cell wall «

Pa:iplasrr". VT = Protein
(e) Gram-negative cell wall
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- The Gram-negative cell wall is composed of a thin, inner layer of peptidoglycan and an
outer membrane consisting of molecules of phospholipids, lipopolysaccharides (LPS),

lipoproteins and sutface proteins. The lipopolysaccharide consists of lipid A and O
polysaccharide.
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. Characteristics of gram negative bacteria:

Thin peptidoglycan layer =
(which 1s much thicker
In gram-positive
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Gram-Positive

Gram-Neg anve

' cytoplasm = cytoplasm

Plasma membran
Plasma mentrrane \ I/' Ouer membrane
ycan

Peptidog Periplasmic
Thick pepndcrglycan space
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d Characteristics of gram negative bacteria:
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Outer membrane containing lipopolysaccharide (LPS, which
consists of lipid A, core polysaccharide, and O antigen) 1n 1ts
outer leaflet and phospholipids in the inner leaflet

"‘-'\“-_. g o T

O-polysaccharide Core
polysacchande
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(LPS)

. Out
' § | Lipopoly-

Phaspholipid e 'y
o Fear P S It e e T S o o L
v & A ’ 3} . ’ 1
U TG T EA T C T e et (TRt (L
ANl EERAERARN BHARAKN BRAARAAA QARAAANAANE | QARARARARAREANARR R
K| PRRERNSRE rmhn'»h PR n;ﬁm@nnnnl SRR R BRRRRRRE |
n

l I‘ ; - it ..' i F = “ a'*‘--, ™




Double membrane of Gram-negative bacteria
Extracellular Porin

Outer
membrane

Periplasm

Inner
membrane

Intracellular

! Porins exist in the outer membrane, which act |
like pores for pa]mu]m moluulu
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racteristics of gram negative bacteria:
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peptidoglycan layer 8 Perinlasmic soac
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and the secondary
cell membrane called Peptidoglycan
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Gram Negative




' Characteristics of gram negative bacteria:

If present, flagella have four
supporting rings instead of
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Flagellum Flagellum

Filament

Gram- _ Filament
positive

.Basal b
Cell wall ody
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(a) Parts and attachment of a flageliu {b) Parts and attachment of a flagellum of a
gram-negative bacterium gram-positive bacterium
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Characterlstlcs of gram negatlve bacteria:
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No teichoic acids or
|l['}0TLILhO]L aud\ are pmmt
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.Characteristics of gram negative bacteria:
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'. Lipoproteins are att: IL]1L(I to the poly HJLL]LHILIL h ickbone.
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