The Prokaryotes

Archaebacteria and Eubacteria

· Prokaryotes (bacteria) are split into two domains: 

· Archae: the extremists

· Bacteria: the heterotrophs

· All bacteria are prokaryotes

What is a prokaryote?

· Have cell walls, ribosomes, circular DNA 

· No nucleus or organelles

· Use flagella to move. 

· Single cells

· Use pili for reproduction

The Two domains of bacteria:

· Archaebacteria: 

· the extremists

· Eubacteria: 

· the heterotrophs and autotrophs

Domain Archae

· Archae: the extremists

· More similar to eukaryotes than to eubacteria 

· Produce methane gas. 

· Live in extreme, oxygen-free environments

· Marshes

· Lake sediment

· Digestive system of ruminants 

· Found in deep ocean vents where they use the vent energy to live
· They live in high salt environments, like the Great Salt Lake and the Dead Sea.
· Some live in hot sulfur springs where they convert sulfur to energy
· Others live in sewage disposal plants, breaking down sewage

Domain Bacteria

· One kingdom: Eubacteria

· Single-celled organisms lacking nucleus and organelles

· Two feeding methods:

· Heterotrophs: 

· Heterotrophs

· Parasites 

· Saprophytes (break down and feed on dead matter)

· Autotrophs: make their own energy

· Photosynthetic

· Chemosynthetic

· Photosynthetic Bacteria

· Use sunlight to make food. 

· Includes cyanobacteria, which live in ponds, streams and moist land.

· Chemosynthetic Bacteria

· Use chemicals to make food. 

· Nitrogen-fixing bacteria: convert N2 from air to a form that plants and animals can use to live.

Identifying Bacteria

· Bacteria can be identified and classified in three ways:

· Gram staining

· Shape/arrangement

· Feeding methods

Gram Staining

· Bacteria are categorized by how they react to gram stain. 

· Structural differences in the cell wall cause two types of color changes

· Gram positive bacteria turn purple. 

· Gram negative bacteria turn pink.

· Each category of bacteria are killed by different antibiotics, so identification of bacteria in an infection is very important to the treatment
Shapes and arrangements

· Bacteria are also Identified by shape. There are several basic bacteria shapes: 

· Coccus = spherical 
· Bacillus = rod-shaped

· Spirillum = coiled

· Bacteria is also identified by the arrangement of these shapes:
· Diplo- = double (diplococcus) – the shapes are attached in pairs
· Staphylo- = looks like bunch of grapes (staphylococcus)

· Strepto- = twisted (streptococcus) strands of a shape

Feeding Methods

· Bacteria are also identified by how they eat

· Autotrophic – make their own energy

· Photoautotrophs: use sunlight, CO2, and water to make glucose
· Chemoautotrophs: make glucose from chemicals in the environment
· Heterotrophic – get energy from food sources (plants and animals)
Types of Reproduction in Bacteria

· Binary fission: the bacteria makes a copy of its DNA, and then splits in half with one complete copy of DNA in each of the new bacteria
· Conjugation: bacteria share DNA along pili (pili are like little bridges that form between two bacteria)
Things Bacteria Do

· Good bacteria: 

· Nitrogen fixing bacteria: make inorganic nitrogen molecules available for plants and animals to use
· Decomposing bacteria: break down dead and decaying matter in the environment so that it can become available for plants and other organisms
· Used to make food (cheese, pickles, yogurt)

· Used to make antibiotics to kill bad bacteria

· Used to help digestion (cows, termites use bacteria to digest cellulose in wood)

· Bad bacteria cause disease

· Strep throat

· Tuberculosis

· Lyme disease

· Tetanus

· Cavities

