[image: image1.jpg]Bacterial (prokaryotic) cells are much smaller and simpler than
the cells of eukaryotes. They lack many eukaryotic features (e.g.
adistinct nucleus and membrane-bound cellular organelles). The
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bacterial cell wall is an important feature. It is a complex, multi-
layered structure and often has a role in virulence. These pages
illustrate some features of bacterial structure and diversity.

Structure of a Generalized Bacterial Cell

Plasmids: Small, circular DNA molecules (accessory
chromosomes) which can reproduce independently
of the main chromosome. They can move between

cells, and even between species, by conjugation.

This property accounts for the transmission of antibiotic
resistance between bacteria. Plasmids are also used
as vectors in recombinant DNA technology.

Single, circular main chromosome:
Makes them haploid for most genes. It
is possible for some genes to be found
on both the plasmid and chromosome
and there may be several copies of a
gene on a group of plasmids.

The cell lacks a nuclear membrane, so there
is no distinct nucleus and the chromosomes
are in direct contact with the cytoplasm. It is
possible for free ribosomes to attach to mRNA
while the mRNA is still in the process of being
transcribed from the DNA.

Fimbriae: Hairlike structures that
are shorter, straighter, and
thinner than flagella. They are
used for attachment, not
movement. Pili are similar to
fimbriae, but are longer and less
numerous. They are involved in
bacterial conjugation (below) and
as phage receptors (opposite).
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Cell surface membrane: Similar
in composition to eukaryotic
membranes, although less rigid.

Glycocalyx. A viscous, gelatinous layer
outside the cell wall. It is composed of
polysaccharide and/or polypeptide. If it is
firmly attached to the wall, it is called a
capsule. If loosely attached, it is called a
slime layer. Capsules may contribute to
virulence in pathogenic species, e.g. by
protecting the bacteria from the host's
immune attack. In some species, the
glycocalyx allows attachment to substrates.

Cell wall. A complex, semi-rigid structure that gives the cell
shape, prevents rupture, and serves as an anchorage point
for flagella. The cell wall is composed of a macromolecule
called peptidoglycan; repeating disaccharides attached by
polypeptides to form a lattice. The wall also contains varying
amounts of lipopolysaccharides and lipoproteins. The amount
of peptidoglycan present in the wall forms the basis of the
diagnostic gram stain. In many species, the cell wall
contributes to their virulence (disease-causing ability).

Flagellum (pl. flagella). Some bacteria
have long, filamentous appendages,
called flagella, that are used for
locomotion. There may be a single polar
flagellum (monotrichous), one or more
flagella at each end of the cell, or the
flagella may be distributed over the
entire cell (peritrichous).

Bacterial cell shapes Bacterial conjugation

Most bacterial cells range between 0.20-2.0 um in diameter and
2-10 um length. Although they are a very diverse group, much of
this diversity is in their metabolism. In terms of gross morphology,
there are only a few basic shapes found (illustrated below). The
way in which members of each group aggregate after division is
often characteristic and is helpful in identifying certain species.

Bacilli: Rod-shaped bacteria that divide
only across their short axis. Most occur
as single rods, although pairs and
chains are also found. The term bacillus
can refer (as here) to shape. It may
also denote a genus.

Bacilli
Rod-shaped

Cocci: usually round, but sometimes
oval or elongated. When they divide,
the cells stay attached to each other
and remain in aggregates e.g. pairs
(diplococci) or clusters (staphylococci),
that are usually a feature of the genus.

Cocci
Ball-shaped

Spirilla and vibrio: Bacteria with one
or more twists. Spirilla bacteria have a
helical (corkscrew) shape which may
be rigid or flexible (as in spirochetes).
Bacteria that look like curved rods
(comma shaped) are called vibrios.

Spirilla
Spiral-shaped

The two bacteria illustrated below are involved in 'pseudo sex'.
This involves a one-way exchange of genetic information from a
donor cell to a recipient cell. The plasmid, which must be of the
‘conjugative’ type, passes through a tube called a sex pilus to
the other cell. Which is donor and which is recipient appears to
be genetically determined.

Recipient
bacterium

Sex pilus (pl. pili). There are
only one or two pili per cell.
Pili, which are longer than
fimbriae, join bacterial cells to
conduct DNA between them.

Conjugative plasmid

Plasmid about to pass
one strand of the DNA
into the sex pilus
Donor
bacterium Non-conjugative
plasmid
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Campylobacter jejuni, a spiral bacterium  Helicobacter Ppylori, a comma-shaped A species of Spirillum, a spiral shaped Bacteria usually divide by binary fission.
responsible for foodborne intestinal vibrio bacterium that causes stomach bacterium with a tuft of polar flagella. During this process, DNA is copied and
disease. Note the single flagellum at ulcers in humans. This bacterium moves Most of the species in this genus are the cell splits into two cells, as in these
each end (amphitrichous arrangement). by means of multiple polar flagella. harmless aquatic organisms. gram positive cocci.
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Escherichia coli, a common gut bacterium with TEM showing Enterobacter bacteria, which belongto SEM showing a large rod-shaped bacterium with
peritrichous (around the entire cell) fimbriae. E. the family of gut bacteria commonly known as enterics. an approaching bacteriophage (viral particle). The
coliis a gram negative rod; it does not take up the They are widely distributed in water, sewage, and soil. bacterium has hair-like pili (not visible) protruding
gram stain but can be counter stained with safranin. - The family includes motile and non-motile species. from the surface which act as phage receptors.

1. (a) Describe the function of flagella in bacteria:

(b) Explain how fimbriae differ structurally and functionally from flagella:

2. (a) Describe the location and general composition of the bacterial cell wall:

(b) Describe how the glycocalyx differs from the cell wall:

3. (a) Describe the main method by which bacteria reproduce:

(b) Explain how conjugation differs from this usual method:

(c) Comment on the evolutionary significance of conjugation:

4. Briefly describe how the artificial manipulation of plasmids has been used for technological applications:





