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Recent advances in aerobic methanogenesis
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Abstract: Methane as an important greenhouse gas has a great impact on global climate and human life.
Mostly, the global methane emission comes from the metabolic activities of anaerobic methanogens, which
mainly occurs in anaerobic environment. However, recent studies have found that the methane production
also existed in the aerobic environment, and the methanogenic microbes are not only limited to
methanogenic archaea. Here, this paper generalizes the production of methane in aerobic environment
basing on the microbiologic methanogenesis, summarizes the existing research results, and provides new
ideas and directions for future relevant researches.
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Figure 1 Aerobic methanogenesis in water environment
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Figure 2 The production process of methylphosphonate
=1 T4 MpnS EBB4IF
Table 1 Species encoding protein MpnS
P PR HIR oy SR
No. Species Resources Categories References
1 Nitrosopumilus maritimus SCM 1 Ocean Thaumarchaeota [34]
2 Candidatus Nitrosomarinus catalina Ocean Thaumarchaeota [45]
3 Methanomethylovorans sp. PtaU1.Bin093 Paddy field, Soil Thaumarchaeota [46]
4 Candidatus Pelagibacter ubique strain HTCC7217 Ocean Proteobacteria [44]
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Figure 3 Methanogenesis by cleavage of the C—P bond in methylphosphonate
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(PhnGHIIKLM)E R 43 FFric, AT LR Bl I
BRI TE AR A 002, IR
BRI TR 3 7 38 A7 7 1 20 TR P A 28T DAAR
A ML R R AL R (3% 2).

Fe R HEAREEIR) ERRKEGEEER) GeneID (NCBD  3rik
Number Species Gene length (nt) Protein length (aa) References
1 Burkholderia pseudomallei K96243 975 324 3094145 [57]
2 Enterobacter hormaechei subsp. steigerwaltii 846 281 34153741 [58]
3 Pseudomonas syringae pv. tomato str. DC3000 888 295 1184214 [59]
4 Yersinia pestis CO92 882 293 1176277 [60]
5 Sinorhizobium fredii NGR234 894 297 7789425 [61]
6 Bradyrhizobium diazoefficiens USDA 110 897 298 1049505 [62]
7 Sinorhizobium meliloti 1021 894 297 1237786 [63]
8 Shigella dysenteriae Sd197 846 281 3798885 [64]
9 Escherichia coli IAI39 846 281 7152403 [65]
10 Agrobacterium fabrum str. C58 903 300 1132216 [66]
11 Rhodobacter capsulatus SB1003 864 287 31490109 [67]
12 Acidithiobacillus thiooxidans ATCC19377 831 276 29723131 [68]
13 Rhizobium leguminosarum bv. trifolii WSM2304 876 291 34195030 [69]
14 Serratia liquefaciens ATCC27592 861 286 29902025 [70]
15 Bordetella hinzii 876 291 29513971 [71]
16 Natronomonas moolapensis 8.8.11 1 050 349 14652945 [72]
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