





Paper - Microbial physiology and metabolism





Unit 4 Chemohetrotropic metabolism

Assimilative and Dissimilative Metabolism




• Inorganic compounds such as NO3-, SO4 2-, and CO2 are reduced by many organisms as sources of cellular nitrogen, sulfur, and carbon, respectively. The end products of such reductions are amino groups (—NH2), sulfhydryl groups (—SH), and organic carbon compounds, respectively.



When an inorganic compound such as NO3 -, SO4 2-, or CO2 is reduced for use in biosynthesis, it is said to be assimilated, and the reduction process is called assimilative metabolism.

In assimilative metabolism, only enough of the compound (NO3-,SO4 2-, or CO2) is reduced to satisfy the needs for biosynthesis, and the products are eventually converted to cell material in the form of macromolecules.

In dissimilative metabolism , a large amount of the electron acceptor is reduced, and the reduced product is excreted into the environment.

Nitrate Reduction and Denitrification

• Inorganic nitrogen compounds are some of the most common electron acceptors in anaerobic respiration.

• The most common alternative electron acceptors is nitrate, NO3 -, which can be reduced to nitrous oxide (N2O), nitric oxide (NO), and dinitrogen (N2). Because these products of nitrate reduction are all gaseous, they can easily be lost from the environment, a process called denitrification.

• Denitrification is the main means by which gaseous N2 is • formed biologically.

Biochemistry of Dissimilative Nitrate Reduction



The enzyme that catalyzes the first step of dissimilative nitrate reduction is nitrate reductase, a molybdenum-containing
membrane-integrated enzyme whose synthesis is repressed by molecular oxygen.
• The first product of nitrate reduction is nitrite (NO2-), and the enzyme nitrite reductase reduces it to NO.

• Some organisms can reduce NO2 - to ammonia (NH3) in a dissimilative process, but the production of gaseous products— denitrification—is of greatest global significance.

v Biochemistry of dissimilative nitrate reduction has been studied in detail in several organisms, including Escherichia coli, in which NO3 is reduced only to NO2 and Paracoccus denitrificans and Pseudomonas stutzeri, in which denitrification occurs.

• Dissimilatory nitrate reduction to ammonium
• Dissimilatory nitrate reduction to ammonium (DNRA), also known as nitrate/nitrite ammonification, is the result
of anaerobic 
respiration by chemoorganoheterotrophic microbes
using nitrate (NO3−) as an electron acceptor for respiration. • In anaerobic conditions microbes which undertake DNRA
oxidise organic matter and use nitrate (rather than oxygen) as an electron acceptor, reducing it to nitrite, then ammonium
•	(NO3−→NO2−→NH4+).
• Dissimilatory nitrate reduction to ammonium is more common in prokaryotes but may also occur in eukaryotic microorganisms .

• DNRA is a component of the terrestrial and oceanic nitrogen cycle. Unlike denitrification, it acts to
conserve bioavailable nitrogen in the system, producing soluble ammonium rather than unreactive dinitrogen gas.

• Dissimilatory nitrate reduction to ammonium is a two step process, reducing NO3− to NO2− then NO2− to NH4+
