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The bacterial chromosome is typically one large
circular molecule of DNA free In the cytoplasm
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Prokaryotes sometimes possess smaller extrachromosomal pieces
of DNA called plasmids.The total DNA content of a prokaryote is
referred to as the cell genome



The Escherichia coli nucleoid




The prokaryotic nucleoid
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The bacterial ribosome
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The composition of a bacterial ribosome
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Poly-B-hydroxybutyrate
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Sulphur globules in the cells of a purple sulfur bacterium
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Magnetotactic bacteria and magnetosomes
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Gas vesiscles of the cyanobacteria Anabaena and Microcystis



|solated gas vesicles

A. E. Konopka and J.T. Staley

Gas vesicles proteins

Model of how the two proteins that make up the gas
vesicle, GvpA and GvpC,interact to form a watertight
but gas-permeable structure. GvpA makes up the rib
and is a rigid -sheet. GvpC is the cross-linker and is
of an a-helix structure







Bacterial capsule outlined by India ink stain

Capsula



The bacterial capsule




A macrophage surrounded by Bacillus anthracis. Clear spaces represent
capsule material that prevents uptake by the cell and killing of bacteria.




The bacterial capsule functions

A true capsule Is a discrete detectable layer of
polysaccharides or peptides deposited outside the cell wall

Like fimbriae, capsules mediate cell adherence to surfaces

«Capsules protect bacteria from engulfment by predatory
protozoa or phagocytes, or from attack by antimicrobial
agents of plant or animal origin

«Capsules in certain sole bacteria protect them from driyng
or desiccation

«Capsular materials may be overproduced when bacteria
are fed with sugars to become reserve of carbohydrate



Chemical composition of some bacterial capsules
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The dental plague and dental caries
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Bacterial flagella as observed in E. coli cells stained with the Leifson method
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EM of a dividing Salmonella typhi showing flagella and fimbriae
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Flagella
This transmission electron micrograph shows six polarly located flagella extending from the
bacterium, Pseudomonas pulida. In this case, the cell is 2 ym in length, and each
flagellum is ~5 to 7 pm long.



Fine structure of bacterial flagella
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Bacterial flagella as observed in living cells
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Different flagellar arrangements
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Different flagellar arrangements

(a) Monotrichous (b) Amphitrichous ™

¢) Lophotrichous _— { d) Peritrichous _——
(¢} Lop 10 um (d) 1 um



Flagellum structure
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* The bacterial flagellum consists over almost all of its length of a
single protein, flagellin.

* Thousands of flagellin molecules form a hollow tube
composed of 11 simple polymer threads, known as protofilaments.




Summary of steps in flagella biosynthesis.
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Manner of movement in peritrichously flagellated prokaryotes
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(b) Polar: reversible flagella Manner of movement in polarly
flagellated prokaryotes
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Axial filaments of spirochetes
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- Endoflagellum (rigid,
rotates, attached to one
end of protoplasmic
cylinder)

Outer sheath
(flexible)

Protoplasmic cylinder
(rigid, generally helical)
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Proposed model for gliding motility
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Chemotaxis in a peritrichously flagellated bacterium
like Escherichia coli.




Chemotaxis
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Interactions of transducers(MCP), chemotaxis (Che) proteins,
and the flagellar motor in bacterial chemotaxis
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Interactions of transducers(MCP), chemotaxis (Che) proteins,
and the flagellar motor in bacterial chemotaxis
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Schematic diagram of the chemosensory
system of Escherichia coli
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Bacterial phototaxis

Thiospirillum jenense
(scotophobotaxis)
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EM of a dividing Salmonella typhi showing flagella and fimbriae
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The fimbriae functions

« Common pili (fimbriae) are usually involved in specific adherence
of prokaryotes to surfaces in nature.

* They are the major determinants of bacterial virulence because
they allow pathogens to attach to (colonize) tissues and/or resist
attack by phagocytes



A) Transmission electron micrograph of
adherence of E. coli JR1 strain to
mucosal surface of human foreskin.

B) Enlargement of A with attachment of E.
coli to mucosal surface by fimbriae
(arrowheads).

C) Enlargement of B with attachment of E.
coli by fimbriae (arrowheads).




Pili of E .coli
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