Bacterial Classification             
Classification seeks to describe the diversity of bacterial species by naming and grouping organisms based on similarities. Bacteria can be classified on the basis of cell structure, cellular metabolism or on differences in cell components such as DNA, fatty acids, pigments, antigens and quinones. While these schemes allowed the identification and classification of bacterial strains, it was unclear whether these differences represented variation between distinct species or between strains of the same species. This uncertainty was due to the lack of distinctive structures in most bacteria, as well as lateral gene transfer between unrelated species. Due to lateral gene transfer, some closely related bacteria can have very different morphologies and metabolisms. To overcome this uncertainty, modern bacterial classification emphasizes molecular systematics, using genetic techniques such as guanine cytosine ratio determination, genome-genome hybridization, as well as sequencing genes that have not undergone extensive lateral gene transfer, such as the rRNA gene. Classification of  bacteria is determined by publication in the International Journal of Systematic Bacteriology,  and Bergey's Manual of Systematic Bacteriology. The International Committee on Systematic Bacteriology (ICSB) maintains international rules for the naming of bacteria and taxonomic categories and for the ranking of them in the International Code of Nomenclature of Bacteria.

The term "bacteria" was traditionally applied to all microscopic, single-cell prokaryotes. However, molecular systematics showed prokaryotic life to consist of two separate domains, originally called Eubacteria and Archaebacteria, but now called Bacteria and Archaea that evolved independently from an ancient common ancestor. The archaea and eukaryotes are more closely related to each other than either is to the bacteria. These two domains, along with Eukarya, are the basis of the three-domain system, which is currently the most widely used classification system in microbiolology. However, due to the relatively recent introduction of molecular systematics and a rapid increase in the number of genome sequences that are available, bacterial classification remains a changing and expanding field. For example, a few biologists argue that the Archaea and Eukaryotes evolved from Gram-positive bacteria.  Identification of bacteria in the laboratory is particularly relevant in medicine, where the correct treatment is determined by the bacterial species causing an infection. Consequently, the need to identify human pathogens was a major impetus for the development of techniques to identify bacteria. 

Gram-negative bacteria
 

	Cell Shape
	Characteristics
	Genus
 

	Cocci
	Aerobic
	Neisseria

	 
	 
	

	 
	 
	 

	Coccobacilli
	 
	Brucella, Bordetella 
 

	 
	 
	 

	Bacilli
	Facultative anaerobic, motile with peritrichous
flagella or immotile
	Escherichia, Shigella, Salmonella, 


	 
	 
	 

	 
	Aerobic, motile with peritrichous flagella or immobile
	Azotobacter
 

Rhizobium

	 
	Aerobic, motile with polar flagella
	

	 
	 
	

	 
	 
	 

	 
	Facultative anaerobic with polar flagella
	Campylobacter, 

	 
	 
	 

	 
	Curved rods with polar flagella
	Vibrio, Spirillum, 

	 
	 
	 


 

 

Gram-Positive Bacteria
 

 

	Cell Shape
	Characteristics
	Genus
 

	Cocci
	cells in irregular clusters
	staphylococcus
 

	 
	Cells in chains
	Streptococcus


	Bacilli
	Aerobic Sporing
	Bacillus

	 
	Anaerobic Sporing
	Clostridium
 

	 
	Lactic fermentation
	Lactobacillus

	 
	Propionic fermentation
	

	 
	Oxidative, weakly fermentative
	

	 
	 
	 


 

 

Other Major Groups
 

	Cell Shape
	Characteristics
	Genus
 

	Acid-fast rods

Ray-forming rods
	 
	Mycobacterium
 

	Spiral organisms
	motile
	Treponema, Leptospira, 
 

	Small pleomorphic; 
	lack rigid wall
	Mycoplasma
 

	Small intracellular parasites

 
	 
	Rickettsiae, Coxiella,
Chlamydia

	Intracellular parasites
	bordeline with protozoa
 
	Bartonella


Classification of Bacteria by Nutritional Requirement:

	Energy Source:
	Carbon Source:
	Name:
	Example:

	Light
	Inorganic
	Photoautotroph
	Most Photosynthetics: Chromatium (anaerobic); Cyanobacteria (aerobic)

	Light
	Organic
	Photoheterotroph
	Purple and Green Photosynthetics; Rhodospirillum

	Inorganic
	Inorganic
	Chemolithotrophic autotroph (Chemoautotroph)
	Nitrobacter

	Inorganic
	Organic
	Chemolithotrophic heterotroph (mixotroph) 
	Desulphovibrio

	Organic
	Inorganic
	Chemoorganotrophic autotroph
	Pseudomonas oxalaticus

	Organic
	Organic
	Chemo (heterotroph)
	Escherichia coli
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