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Research progress of denitrifying anaerobic methane-
oxidizing microorganisms
QIN Fan,SHENG Guangyao, LI Changxin, TANG Mingfang, HE Anfei, JIANG Jing, DING Jing
(School of Environmental Science and Engineering , Suzhou University of Science and Technology , Suzhou 215009 , China )

Abstract: Denitrification anaerobic methane oxidation (DAMO) is a biochemical process with methane as the electron
donor and nitrate/nitrite as the electron acceptor, which is catalyzed by DAMO archaea and DAMO bacteria. This process
not only makes a very important contribution to methane consumption in the ecosystem , but also links the biogeochemical
cycles of carbon and nitrogen. Besides, it also has potential value on biological nitrogen removal from wastewater , which
has high research significance. The progresses of DAMO microorganisms in recent years were summarized and the
progress of metabolic pathways , enrichment factors (inoculum , temperature , methane mass transfer/partial pressure and
reactor configuration ) , and potential wastewater treatment applications of DAMO cultures were mainly illustrated. On
this basis, the future possible directions for DAMO research were proposed , such as the contribution of DAMO archaea
to the carbon and nitrogen cycling and the mathematical model of the DAMO process. It was aimed to provide reference
for research on environmental function of DAMO microorganism and biological nitrogen removal from wastewater.
Key words: denitrifying anaerobic methane oxidation(DAMO) ; biological nitrogen removal of wastewater ; biogeochemical
cycle; DAMO archaea; DAMO bacteria
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Fig. 1 Pathway of DAMO archaea for reverse methanogenesis
coupled with nitrate reduction
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Fig. 2 Pathway of DAMO bacteria for intra-aerobic nitrite-
dependent anaerobic oxidation of methane
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Table 1  Comparison of different DAMO culture enrichment
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