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Bacteria constitute a large domain of prokaryotic microorganisms.
They have a number of shapes and are present in most habitats of
Earth. Bacteria also live in symbiotic and parasitic relationships with
plants and animals. The study of bacteria is known as bacteriology, a
branch of microbiology.
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As they are prokaryotes, bacteria do not usually have membrane-
bound organelles in their cytoplasm, and thus contain few large
intracellular structures.
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They lack a true nucleus, mitochondria, chloroplasts and the other
organelles present in eukaryotic cells. However, in many
photosynthetic bacteria the plasma membrane is highly folded and
fills most of the cell with layers of light-gathering membrane.
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Figure 1: Structure of bacterial cell &S 4dal) 4, 11 Js&

Bacteria genetic material is typically a single circular DNA
chromosome located in the cytoplasm and called the nucleoid which
Is associated with proteins and RNA. Like all living organisms,
bacteria contain ribosomes, but the structure of the bacterial ribosome
is different from that of eukaryotes and Archaea.
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Some bacteria produce intracellular nutrient storage granules for later
use, such as glycogen, polyphosphate, and sulphur. Certain bacterial
species, such as the photosynthetic Cyanobacteria, produce internal
gas vesicles, which they use to regulate their buoyancy — allowing
them to move up or down into water layers with different light
intensities and nutrient levels.
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In most bacteria, a cell wall is present on the outside of the cell
membrane. The cell membrane and cell wall comprise the cell
envelope. A common bacterial cell wall material is peptidoglycan
which is made from polysaccharide chains cross-linked by peptides.
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There are two different types of bacteria according to the structure of cell
wall:

- Gram positive bacteria have a thick peptidoglycan layer and no
outer lipid membrane.

- whilst Gram negative bacteria have a thin peptidoglycan layer and
have an outer lipid membrane.

The names originate from the reaction of cells to the Gram stain, a test
employed for the classification of bacterial species. As a result of this
test, gram-positive bacteria will get a violet colour, and gram-negative
bacteria will get a pink colour.
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Bacteria display a wide diversity of shapes and sizes, called
morphologies. Bacterial cells are about one-tenth the size of
eukaryotic cells and are typically 0.5-5.0 micrometres in length. Most
bacterial species are either spherical, called cocci, or rod-shaped,
called bacilli. Elongation is associated with swimming. Some
bacteria, called vibrio, are shaped like slightly curved rods or comma-
shaped; others can be spiral-shaped, called spirilla. A small number of
species even have tetrahedral or cubical shapes.
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Many bacterial species exist simply as single cells, others associate in
characteristic patterns:

-Neisseria form diploids (pairs),

- Streptococcus form chains, and Staphylococcus group together in
"bunch of grapes" clusters.

-Bacteria can also be elongated to form filaments, for example the
Actinobacteria. Filamentous bacteria are often surrounded by a sheath
that contains many individual cells.

coccus diplococci diplococci Staphylococci
encapsulated
Preurmococcus ) WM
R R
enlarged rod
Fusobacterium
P —
N
i S
streptococci sarcina tetrad Vibrio Comma’s form
Bdellovibrio
E Il
j— i { = e o
( ) ) )
S NSRS .
coccobacillus. bacillus e S il g Club Rod Helical form

Corynebacteriaceae Helbcobacter pylori

Corkscrew's form
R Borrelia burgdorfers

i stalke Rlamentous spirochete

Different shapes of bacteria adi_all ¢ 4dlida JIK&) 12 Ji&

https://manara.edu.sy/



https://en.wikipedia.org/wiki/Streptococcus
https://en.wikipedia.org/wiki/Staphylococcus
https://en.wikipedia.org/wiki/Actinobacteria
https://en.wikipedia.org/wiki/Neisseria
https://en.wikipedia.org/wiki/Neisseria
https://en.wikipedia.org/wiki/Streptococcus
https://en.wikipedia.org/wiki/Staphylococcus
https://en.wikipedia.org/wiki/Actinobacteria
https://en.wikipedia.org/wiki/Filamentous_bacteria

>y

oyl_aJl

Bacterial conjugation afiall xie o) 58 4-1

U35 (s Ll Les 951 i) IS B80S o850 e Y1 ey
OB jeaie ) Y OV (Raslal) AN ansd 5) UUAD) (saa] iy e sl 3alal
dadail ol yBY) Clane Db alaes llaiy ae BL Ll 8 5 A4S jall QB J1 5 paic

Alia peaie e ella Y al@id) 20l o e Kl

Bacterial conjugation is often regarded as the bacterial equivalent of
sexual reproduction or mating since it involves the exchange of
genetic material. During conjugation the donor cell provides a
conjugative or mobilizable genetic element that is most often a
plasmid. Most conjugative plasmids have systems ensuring that the
recipient cell does not already contain a similar element.
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However, bacterial conjugation includes the following stages (see

diagram 2-1):

1- Donor cell produces pilus.
2- Pilus attaches to recipient cell and brings the two cells together.

3- The mobile plasmid is nicked and a single strand of DNA is then

transferred to the recipient cell.

4- Both cells synthesize a complementary strand to produce a double
stranded circular plasmid and also reproduce pili; both cells are now

viable donors.
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The transported genetic information is often beneficial for to the recipient
cell. The benefits may include: resistance of antibiotics, and ability to use
new metabolic products. The conjugation can be considered as a
developed mechanism to allow bacteria to distribute.

Chromosomal DNA F Plasmid

Chromosomal DNA

Pilus

Donor

Relaxasome  Transferasome

F Plasmid F Plasmid

Old Donor New Donor

Diagram 1: Bacterial conjugation asil sl sie o)) 58Y) ;1 Jahaisa
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Viruses are tiny organisms that infect humans, animals and plants, and
may lead to severe illnesses. This may include flu or a cold to
something more life threatening like HIV/AIDS. Viruses are
supramolecular complexes of nucleic acid (DNA or RNA)
encapsulated in a protein coat. The branch of sciences which studies
viruses is called virology.
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Viruses act as parasites of cells, and those infecting bacteria are called
bacteriophages (“bacteria eaters”). Often, viruses cause the lysis
(destruction) of cells. Some viruses are implicated in transforming
cells into a cancerous state, that is, in converting their hosts to an
unregulated state of cell division and proliferation.
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Because all viruses are heavily dependent on their host for the production
of viral progeny, viruses must have arisen after cells were established in
the course of evolution. Presumably, the first viruses were fragments of
nucleic acid that developed the ability to replicate independently of the
chromosome and then acquired the necessary genes enabling protection,
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autonomy, and transfer between cells. Therefore they are considered as
obligatory parasites.

Viruses by themselves are not alive. They cannot grow or multiply on
their own and need to enter a human or animal cell and take over the cell
to help them multiply.

Structure of the virus cusosdll Al 2-2
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Diagram 2- 2: Simplified structure of a virus (g sll dacsa 4y :2-2 Jhhia
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A virion (virus particle) has three main parts (diagram 2):

1. Nucleic acid — this is the core of the virus with the DNA or RNA.
The DNA or RNA holds all of the information for the virus and that

makes it unique and helps it multiply.

2. Protein Coat (capsid) — This is covering over the nucleic acid that

protects it.

3. Lipid membrane (envelope) — this covers the capsid; many viruses

do not have this envelope and are called naked viruses.
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There are a few basic steps that all infecting viruses follow and these

are called the lytic cycle. These include (see diagram 2-3):

1. A virus particle attaches to a host cell. This is called “adsorption”.

2. The particle injects its DNA or RNA into the host cell. This is
called “entry”.

3. The invading DNA or RNA takes over the cell and recruits the
host cell’s enzymes to make new virus particles. This is called
“replication”.
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. The particles of the virus created by the cell come together to
form new viruses. This is called “assembly”
. The newly formed viruses kill the cell so that they may break free
and search for a new host cell. This is called “release”.
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Diagram 2-3: virus lifecycle (g8l st 5,92 :3-2 hhia
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Human immunodeficiency virus (HIV) is a virus that attacks immune
cells When HIV targets and infiltrates these cells, it reduces the body's
ability to combat other diseases. This increases the risk and impact of
opportunistic infections and cancers. However, a person can carry HIV
without experiencing symptoms for a long time.

HIV is a lifelong infection. However, receiving treatment and managing
the disease effectively can prevent HIV from reaching a severe level and
reduce the risk of a person passing on the virus.
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Acquired Immune Deficiency Syndrome (AIDS) is the most advanced
stage of HIV infection. Once HIV infection develops into AIDS,
infections and cancer pose a greater risk. Without treatment, HIV
infection is likely to develop into AIDS as the immune system gradually
wears down. However, advances in Antiretroviral Therapy (ART) mean
than an ever-decreasing number of people progress to this stage.
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The first signs of HIV usually appear after 2-6 weeks in the form of flu-
like symptoms. This condition is known as sero-conversion illness. Sero-
conversion is the stage when a person's body is producing antibodies to
HIV, which means that their immune system is fighting the infection.
Flu-like symptoms that accompany sero-conversion include: fever, skin
rash, sore throat, swollen glands, joint or muscle pain, sweats particularly
at night, unintentional weight loss.

Gladl addll A ¥ o) (Ra o Ledie 5 (e ol () g saal (e (al eV oda
aeils sl shay liadl) (alAEY) (S (e pe N o 5 &l g sl HIV gl sel (e
HIV (sl oaind Waadl (g3 Jansi O3 Y Gugoail) gl SH agad) (had 3 Al
ot 4l iy A Claall (a3l e liall Jleadl i ) s LS Al 5 Sl

) e pusall Alas e 3l8
These symptoms usually last for 1-2 weeks. Once the seroconversion
period is over, a person may not experience any HIV symptoms for
several years. Although people tend to feel well at this stage, it is
important to remember that HIV is still active. As it continues to
reproduce and infect new cells, HIV also damages a person's immune
system, which means it is unable to protect the body from illness.
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HIV infects a cell by first attaching itself to, and merging with, the host T
cells. T cells, also known as CD4 cells, are a type of white blood cell that
form a crucial part of the immune system. Once inside the host cells, HIV
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multiplies. The virus damages or destroys the cells before moving on to
infect more cells.
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A CD4 count is an indication of the health of a person’'s immune system.
A healthy CD4 count is between 500/mm® and 1,500/mm?®. The CD4
count of a person with HIV who does not receive HIV treatment will
reduce over time. Once the CD4 levels fall below 200/mm® a person's
immune system will probably be damaged and the person will likely
experience definitive signs and symptoms of illness.
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People who have HIV and are not receiving treatment they put
themselves at greater risk of developing symptoms, a condition known as
symptomatic HIV. They are also more likely to pass on the virus to
another person. Without treatment, a person is likely to develop AIDS
because their immune system is no longer able to protect the body. At this
stage, even the most minor infection becomes life-threatening.
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