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Figure 1.

Main processes of the nitrogen cycle. The main microorganisms in the nitrogen fixing process:

Trichodesmium erythraeum, UCNY-B (Crocosphaera watsonii), etc.; the main microorganisms in the nitrification
process: Nitrosopumilus maritimus, Nitrosomonas europaea, etc.; the main microorganisms in the denitrification
process: Rhodopseudomona sphaeroides, Pseudomonas stutzeri, etc.; main microorganisms in the DRNA process:
Planctomycetales, Plantomycetales; main microorganisms in the anammox process: Candidatus Scalindua, etc.
Abbreviation: DRNA, dissimilatory nitrate reduction to ammonium.
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Abstract: The marine nitrogen cycling is one major component in Earth’s element cycle. The marine nitrogen
cycling is a biochemical process composed of a series of redox reactions. Nitrogen fixation and nitrogen
assimilation supplies critical bioavailable nitrogen (ammonium) to ecosystems. Nitrification can further convert
ammonium into nitrates, while denitrification can convert nitrate into nitrogen. Different nitrogen forms are
converted through the nitrogen cycle in the ocean. Studying marine nitrogen cycling could help understand the
mechanism of interaction and co-evolution between marine organisms and Earth environment. It may also better
protect the Earth’s ecological environment. By employing the published genome-scale metabolic network models
based on key microorganisms involved in nitrogen cycling, researchers can study the efficiency of different
nitrogen cycle processes and their influencing environmental factors, and disclose the mechanism of the nitrogen
cycle and biological network, so as to help further study the mechanism of marine nitrogen conversion. This article
mainly reviews the main microorganisms involved in each transformation process in the marine nitrogen cycle and
applications of genome-scale metabolic network models in the analysis of the nitrogen cycle.

Keywords: nitrogen fixation, nitrification, denitrification, anaerobic ammonia oxidation, dissimilatory nitrate
reduction to ammonium, marine nitrogen cycle

(KXot éh: FKREET)

Supported by the the National Key Research and Development Program of China (2018YFA0901401); by the International
Partnership Program of Chinese Academy of Sciences (153D31KYSB20170121) and by the National Natural Science
Foundation of China (21908239)

*Those authors contributed equally to this work.

“Corresponding author. Tel/Fax: +86-22-24828735; E-mail: ma_hw@tib.cas.cn

Received: 4 January 2020; Revised: 9 April 2020; Published online: 8 May 2020

BuaX, PEAHFRRELLANEAFLITALL, THREAAMEDBRE L LR
T8 EME, 2001 FARFRFRFADNIEE S, B ARERERNEHLL
1. 2011 kB EME T AR R E T LA DERFRAALR . EZHHRF 6 LIERM K
U tifeie kit Rl T, AN FRAEFLF, EMXAEPFT £E R LR
HEZH AT AL, 1 Bioinformatics. Molecular Systems Biology 5 ¥4 & & % Kit
X 40 &%, SCI 5| A4k, 2014 F R AR EHHIIAFRL., RETEAH IR
CAMFTRELER LG TMAEER.

http://journals.im.ac.cn/actamicrocn



