
 

All prokaryotes were once classified into one group: Kingdom Monera
based on their lack of a nuclear membrane nucleus. 

-

Prokaryotes are divided into two domains: Bacteria and Archaea.-

Bacteria (eubacteria) 

found almost everywhere except for extreme environments,•

important to human body, industry, and food production. •

Have strong cell walls that contain peptidoglycan •

Some bacteria such as cyanobacteria are photosynthetic•

Some have two cell walls •

Archaea 

tolerate extreme environments•

have similar proteins to eukaryotic cells. •

Thermoacidophiles: (high temperature, low pH) live in hot, acidic 
environments like thermal vents in the ocean and around volcanoes. most 
are anaerobic

•

halophiles live in very salty environments like the Dead Sea. they are 
usually aerobic. Some carry out photosynthesis 

•

Methanogens: (use CO2 and give off methane) are obligate anaerobes. 
found in swamps and bogs, they thrive in the gastrointestinal tract of 
humans and animals.

•

Difference between bacteria and archaea 

Different cell walls protein•

Different lipids in plasma membrane•

Different ribosomal proteins and RNA •

Ribosomal proteins in archaea are similar to those in eukaryotes cells  •

Obligate aerobes: use oxygen in metabolic processes to create energy. •

Obligate anaerobes :use the process of fermentation in the absence of oxygen to 
create energy. 

•

Facultative anaerobes: use either oxygen-based metabolism or fermentation for 
energy production.

•

Structure of prokaryotes 

Macroscopic, unicellular. Lack a nuclear membrane and other membrane bound 
organelles (mitochondria/ chloroplast)

Chromosomes1.

arranged differently from how they are in eukaryotic cells.-

Genes found on a large chromosome (in nucleoid)-

Many prokaryotes have at least one small piece of DNA called a plasm id -

Capsule 2.

Formed by a layer of polysaccharides -

around the cell wall 

It prevents the cell from drying out-

Helping the cell attach to surfaces -

Protects cell from effects of antibiotics -

Helps prevent bacteria from being eaten by white blood cells -

Pili1.

Submicroscopic -

Hair like structure made of protein -

Help bacterial cells attach to surfaces-

Can also serve as a bridge between cells, where copies of plasmid can be 
sent across. Providing the prokaryotes with new genetic material, thus 
transferring the resistance of antibiotics 

-

Size ►

1-10 micrometers long, 0.7-1.5 micrometers wide. -

Because of their small size, nutrients can diffuse easily -

Shape►

spherical/ round: cocci-

Rod-shaped: bacilli -

Spiral-shaped: spirochetes-

Cell walls ►

Scientists classify bacteria based on the composition of their cell walls.-

Gram's stain is a technique to identify the amount of peptidoglycan in 
bacteria. Important for antibiotic treatment

-

Bacteria turns dark purple when stained= Large amount of peptidoglycan in 
lipid layer  (Gram-positive) 

-

Bacteria turns light pink when stained= less amount of peptidoglycan in 
lipid layer (Gram-negative)

-

Movement►

Some are stationary others use flagella for movement-

Flagella help prokaryotes to move toward materials that they need to 
survive: light, higher oxygen concentration or chemicals such as sugar or 
amino acids

-

other prokaryotes move by gliding over a layer of secreted slime -

Reproduction of Prokaryotes

Binary fission (asexual) 

- It’s the division of a cell into two genetically identical cells 

- The prokaryotic chromosome replicates, the original and 
new chromosome separate. 

- The cell gets larger by elongating 

- New piece of plasma membrane and cell wall forms and 
separates the cell into two identical ones 
This occurs every 20 minutes: 1 bacterium= 1billion in an 
hour 

-

They reproduce quickly so there is a higher chance of 
error 

-

1.

Conjugation2.
Two prokaryotes attach to each other and exchange genetic information  -

The pilus attaches to the two cells to transfer genetic material to each other -

New gene combinations are created and diversity of prokaryote populations is 
increased 

-

= genetic diversity -

Nutrition of Prokaryotes 

Heterotrophs: many are saprotrophs – they decompose organic material 
associated with dead organisms or waste. 
Photoautotrophs: gain energy through photosynthesis, need light. Cyanobacteria.  
(They are the base of some of food chains and release oxygen into the 
environment)  
Chemotrophs: don’t need light for energy. Break down and release inorganic 
commands to acquire energy.  (keep nitrogen and other inorganic compounds 
cycling through ecosystems) 

Survival of Bacteria 
They have several mechanisms to help them survive: a lack 
of water, extreme temperature changes, lack of nutrients 

Endospore 1.
It’s a dormant cell produced in response to harsh 
environmental conditions. 
They can resist extreme heat, extreme cold, dehydration, 
and large amounts of UV radiation. 
Bad conditions: spore coat surrounds a copy of the cell’s 

chromosome and a small part of the cytoplasm

Favorable conditions: spore germinates, grows into new bacterial cell

Mutations 2.

Mutations: random errors in a DNA sequence-

Can help bacteria survive in changing environments-

Leads to changes like antibiotic resistance -

Mutations allow for genetic diversity in an asexually reproducing population.-

Ecology of Bacteria 

Most bacteria don’t cause disease, many are beneficial. They help fertilize fields, 
recycle nutrients, protect the body, and produce foods and medicines

Nutrient cycling and nitrogen fixation ►

Saprobes are decomposers, returning vital nutrients to the environment.  -

W ithout nutrient recycling all raw materials would be used up -

W ithout nitrogen fixation more fertilizer would be needed for growing lants 

Normal flora ►

-

They are harmless and are important for the body, they compete with harmful 
bacteria and prevent them from causing disease 

-

have a symbiotic relationship with humans – prevent disease, aid with digestion, 
make vitamins

-

E. coli live in human intestines make vitamin K 

Food and medicines ►

-

Bacteria are responsible for some food production  like cheese and yogurt-

Commercial production of vitamins-

Can be used to fight disease/produce antibiotics-

Disease causing bacteria 

Only a small percentage of bacteria cause disease-

Bacteria multiply quickly at the site of infection and spread to other parts of the 
body

-

They cause disease in two ways:

Bacteria secrete a toxin into the nervous system.•
Bacteria that secrete acids can cause cavities in teeth.•
Bacteria cause diseases in plants and destroy crops. •

important 
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