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Abstract: Due to the special geographical location and the complex ecosystem types, plateau wetlands play important
ecological roles in water supply, greenhouse gas regulation and biodiversity preservation. Napahai plateau wetland is a special
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wetland type with low latitude and high altitude, and its microbial diversity was rarely studied. The diversity of microbial
communities in the Napahai plateau wetland was analyzed using metagenomics method. Among the microbes detected, 184
phyla, 3 262 genera and 24 260 species belong to the bacterial domain, 13 phyla and 32 genera belong to the archaeal domain,
and 13 phyla and 47 genera belong to the fungal domain. Significant differences in species diversity between soil and water
were observed. Acidobacteria, Proteobacteria and Actinobacteria were dominant phyla in soil, while Proteobacteria and
Bacteroides were dominant phyla in water. Since the carbon and nitrogen metabolism genes were abundant, the pathways of
carbon fixation and nitrogen metabolism were analyzed. Calvin cycle, reductive tricarboxylic acid cycle and
3-hydroxypropionic acid cycle were the main carbon fixation pathways, while Proteobacteria, Chloroflexi, and Crenarchaeota
were the main carbon-fixing bacteria group. As for the nitrogen cycle, nitrogen fixation and dissimilatory nitrate reduction
were dominant in water, while nitrification and denitrification were dominant in soil. Proteobacteria, Nitrospirae,
Verrucomicrobia, Actinobacteria, Thaumarchaeota and Euryarchaeota contributed to the nitrogen cycle. The study on
microbial diversity of Napahai plateau wetlands provides new knowledge for the comprehensive management and protection

of wetland environment in China..
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Fig. 1 Bacterial community composition and their relative abundance (phylum level and species level).
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Table 1 Differences in microbial abundance at the phylum level between Napahai plateau wetland and different

wetlands and freshwater lakes

Different bacterial Napahai Napahai  Tibetan Sanjiang Ganjiang  Yao lake  Raohe Boyang
phyla classification  plateau plateau plateau plain river (%) river lake
Wetland wetland  wetland wetland (%) (%) (%)
(soil) (%) (water) (%) (%)
(%)
Proteobacteria 20 45 28 33 53.7 46.97 40.65 33.64
Acidobacteria 13 1 4 20 0.36 0.01 0.15 23.85
Actinobacteria 13 3 30 17 8.99 18 23.47 5.64
Verrucomicrobia 3 5 6.5 5.0 7.57 3.48
Chloroflexi 4.5 0.1 25 16 0.09 0 0 0
Candidatus 4 0.02
Rokubacteria
Bacteroidetes 0.3 8 6 3 17.98 24.65 16.07 11.71
Gemmatimonadetes 2 0.08 3 0.1 0.12 0.19 0.04 0.11
Planctomycetes 0.9 0.02 2 2 1.13 1.84 0.57 1.65
Firmicutes 1 2 25 0.37 0.74 1.06

Note: Data for Tibetan Plateau Wetland and Sanjiang Plain Wetland are from [31], while data for Ganjiang River, Yao Lake,

Raohe River, Poyang Lake were from[32].
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Fig. 2 Functional annotation of bacterial community (KEGG levell stats).
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Fig. 3 Functional annotation of bacterial community (KEGG level2 stats).
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Fig. 5 Heat map of carbon metabolism gene abundance in metagenome.
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Fig. 6 Carbon cycle of Napahai plateau wetland (including glycolysis, gluconeogenesis and TCA cycle). HK:
hexokinase; PGI: phosphoglucoisomerase; PFK: phosphofructokinase; ALD: Aldolase; TPI: triose-phosphate isomerase;
G3P: glyceraldehyde 3-phosphate dehydrogenase; PGK: phosphoglycerate kinase; PGM: phosphoglycerate mutase;
ENO: enolase; PYK: pyruvate kinase; PEPCK: PEP carboxykinase, FBP: fructose 1,6-bisphosphatase; G6P: glucose
6-phosphatase; PDH: pyruvate dehydrogenase; PC: pyruvate carboxylase; CS: citratesynthase; ACON: aconitase; ICL:
isocitratelyase; 1CD: isocitratedehydrogenase; aKDH: a-ketoglutarate dehydrogenase; SCS: succinyl-CoA synthetase;
SD: succinate dehydrogenase (subunits A, B and C); FH: fumarate hydratase; MS: malate synthase; MDH: malate

dehydrogenase.
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Fig. 8 Heat map of nitrogen metabolism gene abundance in metagenome.
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