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Prokaryotes
Domain Bacteria
Domain Archaea
Introduction: “Prokaryotes” are simple organisms that lack a nucleus in their cells.
These. The word prokaryote is rooted in Greek — it combines the word pro, "before",
with karyon, "nut or kernel”.

Habitats of bacteria
Bacteria are present in most of the Earth’s habitats, such as soil, water, acidic hot
springs, radioactive waste, and the deep biosphere of the earth's crust. Bacteria also live
in symbiotic and parasitic relationships with plants and animals.

Morphology of Prokaryotic Cells:
A. Morphology of Bacteria
1. According to Gram Stain: Gram positive and Gram negative bacteria.
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2. According to Cell Shapes:
The basic shapes are:
• Cocci (spherical).
• Bacilli (rod-shaped).
• Spirochaete (flexible spiral-shaped).
• Vibrio (comma-shaped).
• Spirilla (rigid spiral).

3. According to the position of flagella:
 Atrichous: They have no flagella. They move by means of gliding or they don't move
at all (e.g., cocci: Staphylococcus homini).
 Monotrichous: Single polar flagellum (at one end). Eg: Vibrio cholera
 Lophotrichous: These bacteria have two or more flagella only at one end of the cell.
Eg: Pseudomonas fluorescence.
 Amphitrichous: These bacteria have single polar flagella or tuft of flagella at both
poles. Eg :Aquaspirillum serpens.
 Peritrichous: Several flagella present all over the surface of bacteria. Eg: Escherichia
coli, Salmonella typhi.
 Amphilophotrichous: a tuft of flagella at both ends.
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B. Morphology of Archaea:
Some are coccus (spherical), and these may be perfectly round or lobed and lumpy. Some
are bacillus (rod-shaped), and range from short bar-shaped rods to long slender hair-like
forms. Some oddball species have been discovered with a triangular shape, or even a
square shape like a postage stamp!

Internal Structure:
1.
2.
3.
4.

No internal compartments: no membrane-bound organelles (only ribosomes).
Circular chromosomes, naked DNA.
Not wrapped around proteins.
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.
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Prokaryotic Metabolism:
How do bacteria acquire their energy and nutrients?
1. Photoautotrophs: Photosynthetic bacteria.
2. Chemoautotrophs: oxidize inorganic compounds (nitrogen, sulfur, hydrogen)
3. Heterotrophs: live on plant and animal matter (decomposers and pathogens).

Genetic Variation in Bacteria:
 Mutation:
1. Bacteria can reproduce every 20 minutes (binary fission).
2. Error rate in coping DNA: 1 in every 200 bacteria has a mutation.
 Genetic Recombination: Bacteria swap genes by:
1. Plasmids: small supplemental circles of DNA.
2. Conjugation: direct transfer of DNA.
3. Transformation, the uptake of exogenous DNA from the surrounding
environment.
4. Transduction, the virus-mediated transfer of DNA between bacteria.

Bacteria as pathogen:
1. They cause plant diseases: wilts, fruit rot, blights.
2. They cause diseases to animals and humans: anthrax, TB, tooth decay, ulcers,
plague, leprosy, flesh-eating disease, typhoid, cholera, etc.

Bacteria as a Beneficial microbe: life on Earth depends on Bacteria.
1. Decomposers: recycling of nutrients from dead to living.
2. Nitrogen Fixation (only organisms that can fix N from atmosphere): needed for
synthesis of proteins and nucleic acids and they form a symbiosis with root
nodules on some plants.
3. They help in digestion (E. coli): digest cellulose for herbivores and produce
vitamins K and B12 for humans.
4. Produce food and medicines: such as yogurt and insulin.
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Cyanobacteria
Division Cyanophyta (Blue-Green Algae)
 Cyano= blue
 Microscopic organisms that are more
closely related to prokaryotic bacteria
than Eukaryotic algae.

Habitats:
 Environment: fresh water (pool and
ponds), sea water, damp soil, hot
spring, ice or snow, on stones, in mud
consisting of organic matter at the
bottom of a stagnant sea or a lake, etc.
 Parasitism: endozoic (inside an animal), endophytic (inside a plant), or as lichens (on
a plant or rocks).

Morphology:
 Forms: Unicellular, Colonies, Filaments, and Multiseraite (as seen above).
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Reproduction:
1. Vegetative (fission or fragmentation).
2. Asexual
3. Sexual.

Cyanobacteria health hazard: produce toxins that are poisonous to humans, animals
and growth inhibiting to plants known as cyanobacterial harmful algal bloom (cHAB).

cHAB effects on human body.

Potential treatments for suspected or known illness related to cHABs:
 For ingestion of contaminated water or seafood: avoid contaminated seafood or
water. If needed, replenish fluids and electrolytes. Activated charcoal can be
considered if the patient arrives within 1–2 hours after a toxic ingestion, assuming
no contraindications. Provide other supportive and symptom-directed care, as
needed.
 For inhalation of aerosolized toxins: Stop the exposure by moving to a fresh noncontaminated environment and treat respiratory symptoms accordingly.
 For skin contact with contaminated water: Remove contaminated clothing and
jewelry and wash skin with soap and water for 10–15 minutes. Antihistamines and
steroids can be used.
 For eye exposure to contaminated water: Remove contact lenses. Irrigate the eyes
with normal saline for at least 15 minutes. Refer the patient to an ophthalmologist
if eye symptoms persist after copious irrigation.
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Benefits of Cyanobacteria:
 They are able to fix atmospheric N2.
 Decompose the organic wastes and residues,
detoxify heavy metals, pesticides, and other xenobiotics.
 Catalyze the nutrient cycling.
 Suppress growth of pathogenic microorganisms in soil and water.
 Produce some bioactive compounds such as vitamins, hormones, and enzymes
which contribute to plant growth.

Spirulina (blue-green algae) Supplement: Protein, Vitamin B1 (thiamine), Vitamin B2
(riboflavin), Vitamin B3 (niacin, Copper, Iron. It also contains decent amounts of
magnesium, potassium and manganese and 1.7 grams of digestible carbs.
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