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●The Betaproteobacteria: 

   There is considerable overlap between the betaproteobacteria and the 

alphaproteobacteria, for example, among the nitrifying bacteria discussed 

earlier. The betaproteobacteria often use nutrient substances that diffuse 

away from areas of anaerobic decomposition of organic matter, such as 

hydrogen gas, ammonia, and methane. Several important pathogenic 

bacteria are found in this group.  

●Thiobacillus: 

    Thiobacillus (thī-ō-ba-silʹ lus) species and other sulfur-oxidizing 

bacteria are important in the sulfur cycle. These chemoautotrophic 

bacteria are capable of obtaining energy by oxidizing the reduced forms 

of sulfur, such as hydrogen sulfide (H2S), or elemental sulfur (S0), into 

sulfates (SO42−).  

●Spirillum: 

    The habitat of the genus Spirillum (spī-rilʹ lum) is mainly fresh water. 

An important morphological difference from the helical spirochetes is 

that Spirillum bacteria are motile by conventional polar flagella, rather 

than axial filaments. The spirilla are relatively large, gram-negative, 

aerobic bacteria. Spirillum volutans (vō-lū-tans) is often used as a 

demonstration slide when microbiology students are first introduced to 

the operation of the microscope.  

 

 

 



●Sphaerotilus: 

    Sheathed bacteria, which include Sphaerotilus natans (sfe-raʹ ti-lus naʹ 

tans), are found in freshwater and in sewage. These gram-negative 

bacteria with polar flagella form a hollow, filamentous sheath in which to 

live. Sheaths are protective and also aid in nutrient accumulation. 

Sphaerotilus probably contributes to bulking, an important problem in 

sewage treatment.  

●Burkholderia: 

    The genus Burkholderia was formerly grouped with the genus 

Pseudomonas, which is now classified under the gammaproteobacteria. 

Like the pseudomonads, almost all Burkholderia species are motile by a 

single polar flagellum or tuft of flagella. The best known species is the 

aerobic, gram-negative rod Burkholderia cepacia (berkʹ hōld-ėr-ē-a se-

pāʹ se-a). It has an extraordinary nutritional spectrum and is capable of 

degrading more than 100 different organic molecules. This capability is 

often a factor in the contamination of equipment and drugs in hospitals; 

these bacteria may actually grow in disinfectant solutions. This bacterium 

is also a problem for persons with the genetic lung disease cystic fibrosis, 

in whom it metabolizes accumulated respiratory secretions. Burkholderia 

pseudomallei (sūdo-malʹ lē-ī) is a resident in moist soils and is the cause 

of a severe disease (melioidosis) endemic in southeast Asia and northern 

Australia.  

●Bordetella: 

    Of special importance is the nonmotile, aerobic, gram-negative rod 

Bordetella pertussis (bôrʹ de-tel-la pėr-tusʹ sis). This serious pathogen is 

the cause of pertussis, or whooping cough.  

●Neisseria: 

    Bacteria of the genus Neisseria (nī-seʹ rē-a) are aerobic, gram-negative 

cocci that usually inhabit the mucous membranes of mammals. 



Pathogenic species include the gonococcus bacterium Neisseria 

gonorrhoeae (go-nôr-rē ʹ ī), the causative agent of gonorrhoea, and N. 

meningitidis (men-nin-jiʹ ti-dis), the agent of meningococcal meningitis. 

●Zoogloea: 

    The genus Zoogloea (zōʹ ō-glē-a) is important in the context of aerobic 

sewage-treatment processes, such as the activated sludge system. As they 

grow, Zoogloea bacteria form fluffy, slimy masses that are essential to 

the proper operation of such systems. 

●The Gammaproteobacteria:  

   The gammaproteobacteria constitute the largest subgroup of the 

proteobacteria and include a great variety of physiological types. 

●Beggiatoa: 

    Beggiatoa alba (bej ʹ jē-a-tō-a al ʹ ba), the only species of this unusual 

genus, grows in aquatic sediments at the interface between the aerobic 

and anaerobic layers. Morphologically, it resembles certain filamentous 

cyanobacteria, but it is not photosynthetic. Motility is by gliding. The 

mechanism is the production of slime, which attaches to the surface on 

which movement occurs and also provides lubrication allowing the 

organism to glide. Nutritionally B. alba uses hydrogen sulfide (H2S) as 

an energy source and accumulates internal granules of sulfur. The ability 

of this organism to obtain energy from an inorganic compound was an 

important factor in the discovery of autotrophic metabolism. 

●Francisella : 

   Francisella (franʹ sis-elʹ la) is a genus of small, pleomorphic bacteria 

that grow only on complex media enriched with blood or tissue extracts. 

Francisella tularensis (tüʹ lar-en-sis) causes the disease tularemia. 

●Pseudomonadales:  

   Members of the order Pseudomonadales are gram-negative aerobic rods 

or cocci. The most important genus in this group is Pseudomonas.  


