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Abstract: Nitrite-dependent anaerobic methane oxidation (N-DAMO) is a key link that couples the
nitrogen cycle and the carbon cycle. It is mediated by Candidatus Methylomirabilis oxyfera. The discovery
of the N-DAMO process has important implications for the study of the global carbon and nitrogen
cycling. Through literature review, this article firstly summarized the influencing factors of N-DAMO
reaction at home and abroad, N-DAMO reaction under different natural ecosystems. Then, it elaborated the
functional structure, physiological and biochemical characteristics of N-DAMO bacteria, the enrichment
and culture optimization of N-DAMO bacteria, and research techniques for N-DAMO reaction. Finally, the
application research of N-DAMO was discussed. This article not only helps to reveal the coupling
mechanism of global carbon and nitrogen cycles, but also provides a theoretical basis for N-DAMO
reaction coupled with other anaerobic biological treatment processes to be applied to wastewater carbon
and nitrogen removal.
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Figure 1 Key features of future mechanistic CH, models with a full representation of primary CH, processes in the

terrestrial ecosystemsm
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Note: MD: Microbical degradation; POC: Dissolved organic carbon; POC: Particulate organic carbon; DIC: Dissoled inorganic carbon.
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10 f%, @A N-DAMO 4 KK NO, LN
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(4) ISR AL - Hu Z5PO0R sl As it
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I 7% (Multi-Stage Airlift Reactor, MSALR), 2L
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Table 1 Enrichment inoculants and culture conditions of N-DAMO in previous works

Inoculum Medium Mode of operation ~ Temperature pH Operating cycle  References
°O) (month)
Freshwater channel sediment  Artificial medium SBR 25 7.0-7.5 16 [12]
Freshwater channel sediment  Artificial medium SBR 30 6.9-7.5 7 [48]
Mixed inoculant Artificial medium SBR 22/35 7.0-7.5 10 [34]
Wastewater treatment sludge  Artificial medium SBR 20-23 6.8-7.3 11 [20]
Peaty soil Natural medium SBR 25 6.0-6.2 21 [40]
Wastewater treatment sludge  Artificial medium SFBR/MBR 20/30 6.5-8.0 36 [33]
Paddy soil Natural medium SBR 30 7.0-8.0 16 [50]
Methanogenic sludge Natural medium SBR 30 7.0-8.0 16 [50]
Littoral sediment Natural medium and SBR 25 7.0-8.0 14 [23]

artificial medium
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Table 2 The obtained N-DAMO enrichment optimized culture conditions

PRI AT etk =3 75 3k
Environmental conditions Optimize Performance References
HeRh) IKFE w3 N-DAMO T A B AH % v B [50]
Inoculum Paddy soil N-DAMO 52 i 16 P g
The number of N-DAMO bacteria obtained by
enrichment is relatively high and the activity of
N-DAMO reaction is high too
e 9w 4 NO; ¥ 14-42 mg N/L, #RAEWKIE  N-DAMO Eixf NO; HIZEFRI # k22 cHy  [32]
Substrate concentration 26.88 mg N/L SRS BB 10 1%
Nitrite concentration 14-42 mg N/L,  Tphe affinity constant of N-DAMO bacteria to
the optimal concentration of 26.88 nitrite is approximately 10 times that of methane
mg N/L
MEICR Cu 10 pmol/L N-DAMO 2 i i J5 R ) B — AR S A8 S [55]
Microelement LU SNUE S BIE SIS
N-DAMO bacteria had changed from the
original single cell form to the large and dense
aggregate form
WA T Temperature 35 °C N-DAMO & 3t IS B S 4 2 [32,38]
Environmental factors pH 7.6 The activity and quantity of N-DAMO bacteria
#RK N-DAMO FEELE 0%o0 were significantly increased
N-DAMO bacteria in fresh water
salinity 0%o
7K N-DAMO B R BE 20.5%0
N-DAMO bacteria in sea water
salinity 20.5%o
SN A Y MSALR ¥ N-DAMO )i P A 2] 2 5 T SBR 2 [56]
Reactor configuration MSALR reactor 2% . CSTR W asta 7l

The activity and quantity of N-DAMO bacteria
were significantly higher than that of SBR
reactor and CSTR reactor

N-DAMO & B3z R
AR, FEFEGREHRLINE . PCR AL (N 16S
rRNA)FISE I Z A S5 F AW F T ik A FE
PERR G, AR T H, Har, £t
N-DAMO [ v IBIFFE I R i) 2 e 1 R v 3%
TR AR . Hu ZEIR B AR S TR
ARG TAAE N-DAMO J2 )i, [RFHIER T 3%)Z00
W N-DAMO B9 452 B i i T2 0T .
2009 4E, Ettwig Z™HET NC10 4078H) 16S
rRNA JER SRR, A5 % qP2F/qP2R i#477E
s 2011 4E, Luesken ZEPMifi 5 M%) CMO
182/CMO 568 X153 pmod FEF AT 4852015 4,
Zhu ZEPSRICT B E BN AR RFREE A 13 Fhi
HH, FETF 16S rRNA Fl pmod FE[H, i@ HUR

2.3

ArEEE R VESE T VEHE N-DAMO #9534, K3
e AR . BRI FNAR R A PREE B RERI
N-DAMO B FIFETE o (BN [R5 | 45 2 ) A A R
S AR NI G L7 I R N I
RS YEBE T EER, FILF AR5
Rzl A

AYbREYIE S FISH SEAHZS &, BRI
PRAR CHy EALAETE Y T 255IF 4  Ettwig 20 NC10
SRS S-*-DBACT-0193-a-A-18 }% S-*-DBACT-
1027-a-A-18 ., AT A EIRET S-D-Arch-0915-a-A-
20 FLHE AN FRET EUB I-ILFI V BIR S48 )5
WG B MBS HE ] N-DAMO B ; ol
NC10 #5454t S-*-DBACT-1027-a-A-18 F138 FH 4
H14T S-D-Bact-0338-a-A-18 2428, Il it/ Hris
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Figure 6 New concept for sewage treatment at low temperatures
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