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Bacterial pathogenicity and virulence

The virulence of pathogenic microorganisms is associated with
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Adherence factor Description

Filamentous hemagglutinin Causes adherence to erythrocytes

Fimbriae Help attach to bacteria to solid surfaces

Inhibits phagocytosis and aids in
adherence

Glycocalyx or capsule

Bind bacteria together for transfer of

Pili . :
genetic material

Tenacious bacterial film that is less

Slime
compact than a capsule

Cell wall components in Gram positive

Teichoic and lipoteichoic acid bacteria that aid in adhesion
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Invasive properties of pathogenic bacteria

Some virulent microbes are characterized
by the ability to penetrate tissues of the
infected organism (invasive properties).

» immunoglobulin A protease

» leukocidins

» collagenase and hyaluronidase
» protein A
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Immunoglobulin A protease degrades IgA, allowing
the organism to adhere to mucous membranes, and
iIs produced chiefly by N. gonorrhoeae, Haemophilus
influenzae, and S. pneumoniae.

Leukocidins can destroy both neutrophilic leukocytes
and macrophages. Leukocidins are often associated
with S. aureus; see later.
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Collagenase and hyaluronidase degrade collagen
and hyaluronic acid, respectively, thereby allowing
the bacteria to spread through subcutaneus tissue
(Streptococci, Staphylococci, Clostridium).
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Collagenase and hyaluronidase degrade collagen
and hyaluronic acid, respectively, thereby allowing
the bacteria to spread through subcutaneus tissue
(Streptococci, Staphylococci, Clostridium).
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Protein A of S. aureus binds to IgG and prevents
the activation of complement.

Copyright © The McGraw-Hill Companies, Inc.
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Toxin production

According to their nature of production,
microbial toxins are subdivided into
exotoxins and endotoxins.

Differences Between Exotoxins and Endotoxins

Cell wall Endotoxin
'S Sy

Exotoxin—o ¥ ° J =

® ¢%,
(a) Exotoxins are proteins (b) Endotoxins are the lipid portions of
produced inside pathogenic lipopolysaccharides (LPSs) that are part
bacteria, most commonly of the outer membrane of the cell wall
gram-positive bacteria, as part of of gram-negative bacteria (lipid A; see
their growth and metabolism. The Figure 4.13c). The endotoxins are
exotoxins are then secreted or liberated when the bacteria die and the
released into the surrounding cell wall breaks apart.

medium following lysis.
Copytiont © 2010 Fearson Educaton, Inc



Virulence factors

1 Exotoxins easily diffuse from the cell into
the surrounding nutrient medium.

d They are characterized by a markedly
distinct toxicity, and act on the susceptible
organism in very small doses.

 Exotoxins have the properties of enzymes
hydrolysing vitally important components of
the cells of tissues and organs.
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Exotoxins exert their effects in a variety of ways

by inhibition of protein synthesis
inhibition of nerve synapse function
disruption of membrane transport
damage to plasma membranes.
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Action of the hemolysin on red blood cells




Virulence factors

MICROORGANISM TOXIN DISEASE ACTION
Clostridium Several ) Paralysis; blocks neural
. . Botulism ..
botulinum neurotoxins transmission
Clostridium tetani Neurotoxin Tetanus Spastic paralysis; interferes with
motor neurons
Corynebacterium : ) i
;;p htheriae Cytotoxin Diphtheria Blocks protein synthesis
Bordetella pertussis Pertussis Whooping cough Blocks G proteins that are
toxin involved in regulation
Streptococcus Hemolysin Scarlet fever Food Lysis of blood cells
pyogenes
Staphylococcus Enterotoxin Poisoning Intestinal inflammation
aureus
Aspergillus flavus Cytotoxin Aflatoxicosis Blocks transcription of DNA -
stopping protein synthesis
. . . Mushroom food .
Amanita phalloides Cytotoxin oisonin Blocks transcription of DNA -
P g stopping protein synthesis
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Endotoxins

 are associated with Gram negative bacteria only
- are more firmly bound with the body of the bacterial cell
- are less toxic and act on the organism in large doses

 their latent period is usually estimated in hours

Interleukin-1 and Tumor necrosis factor

interleukin-2 Hlsta‘mme Activation of

coagulation system

Myocardial _ \ ' ’
depressant yg_ Prostaglandin,
factor ) thromboxane,
leukotriene,
Anaphylatoxins Endotoxin and prostacyclin
Cba and C3a release
&
Platelet-activating ' \ \
factor / \ Beta-endorphins
Oxygen-derived Bradykinin

free radicals
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Endotoxins

According to chemical structure, endotoxins are
related to glucoside-lipid and polysaccharide
compounds or phospholipid-protein complexes.

They are thermostable. Some endotoxins
withstand boiling and autoclaving at 120°C for
30 minutes.
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Action of the endotoxin

_ﬂ Endotoxin in the bloodstream

Endotoxins in the bloodstream
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Internal
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Differences between exotoxins and endotoxins

Lipopolysaccharides

SRR L

No enzymatic actioﬁ |

Non-specific action of all
endotoxins




Bacterial pathogenicity and virulence

The virulence of pathogenic microorganisms is associated with
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https://cge.cbs.dtu.dk/services/VirulenceFinder/

Center for Genomic Epidemiology

Services Instructions Article abstract

VirulenceFinder 1.5

View the version history of this server.

The database is curated by:
Flemming Scheutz, SSI

(click to contact)

Select species
Listeria

S. aureus
Escherichia coli
Enterococcus

Select threshold for %ID

[ 90 % 2
Select minimum length ;
| 60 % C

Select type of your reads ;
| Assembled Genome/Contigs* v

P} Isolate File

Name Size Progress Status
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Virulence Finder — How does it work

Unknown seq

} BLAST

Resistant genes — Resistant profile

irulenceFinder




VirulenceFinder-1.5 Server - Results

SETTINGS:
Selected %D threshold: 90.00

Virulence genes for Escherichia coli

Accession
number

Virulence
factor

Query/HSP

° .
%ldentity length

Contig Position in contig Protein function

540 / Putative isopentenyl-

ORF4 99.81 Supercontig_1.9 16243..16782 diphosphate delta- AFRHO01000026

540 .
isomerase







