Microbes, bacterial photosynthesis and the sulphur cycle
 
Photoautotrophs use light as a source of energy, and carbon dioxide as their chief source of carbon. The process by which photoautotrophs transform carbon dioxide into carbohydrates for use in catabolic processes is called photosynthesis. Photosynthesis can be divided into two parts: the light reaction and the dark reaction. In the light reaction, light energy is converted into chemical energy (ATP) using light-trapping pigments. Chlorophyll molecules trap light energy and provide electrons that are used to generate ATP. Carbon dioxide is reduced to a carbohydrate by the dark reaction. Carbon dioxide reduction or carbon dioxide fixation requires an electron donor and energy. The two types of photosynthesis are classified according to the way ATP is generated and the source of electrons. Cyanobacteria, algal protists, and green plants use chlorophyll a to generate ATPs. The resulting oxygen is produced by hydrolysis (splitting water) of the electron donor, water. This photosynthetic reaction is summarized as follows:
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Figure 2. Anaerobic Sulfur Cycle

Aside from cyanobacteria, there are other photosynthetic prokaryotes classified in Bergey'sManual as phototrophic bacteria. Most photosynthetic bacteria use bacteriochlorophylls to generate electrons for ATP synthesis and use sulfur, sulfur-containing compounds, hydrogen gas, or organicmolecules as electron donors. The generalized equation for bacterial photosynthesis is  
                                                                             
 CO2 + H2 = C6H12O6 + S
Some photosynthetic bacteria store sulfur granules in or on their cells as a result of the production of sulfide ions. The stored sulfur can be used as an electron donor in photosynthesis, resulting in the production of sulfates.
Bacterial photosynthesis differs from green plant photosynthesis in that bacterial photosynthesis occurs in an anaerobic environment and does not produce oxygen.
Green photosynthetic bacteria are colored by bacteriochlorophylls although they may appear brown due to the presence of red accessory photosynthetic pigments called carotenoids. Purple photosynthetic bacteria appear purple or red because of large amounts of carotenoids. Purple bacteria also have bacteriochlorophylls.
[bookmark: _GoBack]Purple and green bacteria are involved in the anaerobic sulfur cycle (Fig 1). In this exercise an enrichment culture technique involving habitat-stimulating device called a Winogradsky column is utilized. Various organisms can be grown depending on their exposure to light and availability of oxygen.

In nature, hydrogen sulfide is produced from the reduction of sulfates in anaerobic respiration and the degradation of sulfur-containing amino acids. Sulfates can be reduced to hydrogen sulfide by five genera of sulfate-reducingbacteria (the best known of which is Desulfovibrio). Carbon dioxide used by photosynthetic bacteria is provided by the fermentation of carbohydrates in an anaerobic environment.
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