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Figure 1. Nitrogen cycling driven by microorganisms in hot springs!?l. nif, nitrogenase; amo, ammonia

monooxygenase; hao, hydroxyamine oxidoreductase; nxr, nitrate oxidoreductase; nar, nitrate reductase; nir and nrf,
nitrite reductase; hh, hydrazine hydrolase; nor, nitric oxide reductase; nos, nitrous oxide reductase. The purple line
represented the process of nitrogen fixation, the red line represented the process of nitrification, the yellow line
represented the process of denitrification, the blue line represented the process of ammonification, the black line
represented the process of anaerobic ammonification, and the dotted line represented the process of dissimilation

nitrate reduction.
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Figure 2.

Relative abundance of nifH gene in response to temperature and pH of hot springs[3].
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Research progress in microorganisms involved in nitrogen
cycles in hot springs

Yanmin Zhang, Geng Wu, Hongchen Jiang

State Key Laboratory of Biogeology and Environmental Geology, China University of Geosciences, Wuhan 430074, Hubei
Province, China

Abstract: Microorganisms are the dominant players driving the nitrogen cycles in hot springs. Thus, exporing
microbial community composition of nitrogen-related microorganisms and their ecological response to
environmental factors are of important theoretical and practical value for the study of biogeochemical cycling of
nitrogen, life evolution and bioremediation. This review focuses on the distribution of functional microorganisms
involved in the nitrogen cyclings and how their functional gene abundance and activity responded to environmental
factors (e.g., temperature, pH). So far, microbial functional groups that have been investigated in hot springs
included nitrogen-fixation, aerobic (anaerobic) ammonia oxidation and denitrification. Finally, prospect was given
on the microbial studies on nitrogen cycles in hot springs.
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