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Abstract: [Background] Approximately 2.9x10% cells reside in marine sediments, roughly equal to
the estimates of cell abundance in seawater. Due to the lack of cultivated representative species of these
microbes in laboratories, their physiology and metabolic functions remain largely unknown. The
members of Bathyarchaeota are typical sedimentary microorganisms and widely distributed in global
marine sediments. [Objective] For further understanding of their metabolic potential and ecological
roles that remain largely elusive. [Methods] Samples from Guaymas Basin hydrothermal sediment
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were analyzed by metagenomic technology, and a near-complete genome belonging to Bathyarchaeota
B242 was obtained. [Results] Through comprehensive genomic analysis, Bathyarchacota B242 was
found having heterotrophic mode of life style mainly through protein fermentation, carbohydrate
utilization as well as possess autotrophic acetogenic pathway that helps survive under energy deficient
environments. [Conclusion] The heterotrophic and autotrophic metabolic mode together contributed to
the adaptation in energy deficient marine sediments for Bathyarchaeota.

Keywords: Marine sediments, Bathyarchaeota, Metagenomics, Protein degradation, Autotrophic WL
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Table 1 Summary information for Bathyarchaeota B242
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Figure 1 Phylogenetic analysis for B242 among Bathyarchaeota
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Note: The phylogeny is based on conserved single copy genes; The black and white dots represent bootstrap value larger than 90 and 80,
respectively.
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Figure 2 Key metabolic pathways in Bathyarchaeota B242
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Table 2 Genes involved in key metabolic pathways in Bathyarchaeota B242

s g S By
ST Annotation Abbreviation BLAST taxonomy %)
e s Extracellular serine protease - Bathyarchaeota B23 54
Protein = Bathyarchaeota B26-2 46
degradation
VEW AR Alpha-amylase amy Bathyarchaeota BA2 53
Starch Glycogen phosphorylase pvg Bathyarchaeota SG8-32-3 67
degradation Glycogen debranching enzyme agl Bathyarchaeota BA2 46
B2 Bt Galactosidase lacZ Bathyarchaeota B26-2 72
Galactan lacZ Bathyarchaeota B26-2 69
degradation
A% A Glucokinase glk Bathyarchaeota B63 52
Glycolysis Glucose-6-phosphate isomerase pgi Bathyarchaeota BA2 46
6-Phosphofructokinase prkA Bathyarchaeota B26-2 64
Fructose 1,6-bisphosphate aldolase = Bathyarchaeota BA 1 76
Fructose-bisphosphate aldolase = Bathyarchaeota B63 76
Triosephosphate isomerase tpi Bathyarchaeota B26-2 63
Glyceraldehyde-3-phosphate dehydrogenase gapA Bathyarchaeota B26-2 81
gapA Bathyarchaeota B26-2 86
3-Phosphoglycerate kinase pgk Bathyarchaeota B26-1 71
Enolase eno Bathyarchaeota SMTZ-80 63
eno Bathyarchaeota B26-2 62
Pyruvate kinase pvk Bathyarchaeota B26-2 62
Rk e 6-Phosphogluconolactonase pgl Bathyarchaeota B63 73
Pentose 6-Phosphogluconate dehydrogenase pgd Bathyarchaeota 70
phosphate RBG 13 38 9
pathway Ribose-phosphate pyrophosphokinase prpS Bathyarchaeota BA2 61
Ribokinase rbsK Bathyarchaeota B63 60
rbsK Bathyarchaeota B26-2 61
Xylulokinase xy[B Bathyarchaecota SMTZ1-55 49
xy[B Bathyarchaecota SMTZ1-55 49
xy[B Bathyarchaeota B26-1 52
WL 42 Formylmethanofuran dehydrogenase JwdA Bathyarchaeota B26-2 70
WL pathway fwdB Bathyarchaeota BA1 73
fwdC Bathyarchaeota BA1 60
fwdD Bathyarchaeota BA1 61
fwdE Bathyarchaeota BA2 61
Formylmethanofuran tetrahydromethanopterin fir Bathyarchaeota B26-1 69
N-Formyltransferase
Methenyltetrahydromethanopterin cyclohydrolase mch Bathyarchaeota BA1 63
Methylenetetrahydromethanopterin dehydrogenase mtd Bathyarchaeota B63 60
Acetyl-CoA synthase cdhA Bathyarchaeota B63 80
cdhB Bathyarchaeota BA1 67
cdhC Bathyarchaeota SG8-32-3 78
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