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Metabolic analysis of Epsilonproteobacteria genomes reconstructed
from the deep sea hydrothermal vent chimney based on metagenomic
technology
HOU Jia-Lin'? NIE Chang'? Venki Perumal'” XIAO Xiang'?*® WANG Feng-Ping'**"

(1. School of Life Sciences and Biotechnology, Shanghai Jiao Tong University, Shanghai 200240, China)
(2. State Key Laboratory of Microbial Metabolism, Shanghai Jiao Tong University, Shanghai 200240, China)
(3. State Key Laboratory of Ocean Engineering, Ocean and Civil Engineering, Shanghai Jiao Tong University,
Shanghai 200240, China)

Abstract: [Background] Nonpathogenic Epsilonproteobacteria globally distributes in diverse natural
environments, especially extreme environments like deep sea hydrothermal vents, are usually detected
in  microbial communities as a dominant microbial group. Only few hydrothermal
Epsilonproteobacteria species have been isolated due to the limitation of current culture technology,
which significantly influences our further understanding about their physiological features, metabolic
pathways and ecological roles. [Objective] Gaining insight into the phylogenetic position, metabolic
potentials and putative roles of uncultured Epsilonproteobacteria in the deep sea hydrothermal
communities and vent ecosystems. [Methods] We analyzed the phylogeny and metabolic pathway of
four Epsilonproteobacteria reconstructed from the East Pacific Rise deep sea hydrothermal chimney
sample based on metagenomic Binning technology. [Results] Bin189 is phylogenetically independent
from all other known Epsilonproteobacteria, whereas the other three reconstructed genomes have
closed relationship with Nitratiruptor sp. SB155-2. In metabolic potentials, all of reconstructed
genomes have the sqr and rTCA carbon fixation pathway related genes, besides they all have the
lipopolysaccharide exporter system and multiple secretion system. However, Binl189 has the extra
organic matter and amino acid transporters, all of the other three genomes have the complete
denitrification pathway and two of them also have the Sox system, hydrogenase as well as the flagella
system. [Conclusion] Binl189 very likely is a kind of novel heterotrophic Epsilonproteobacteria
detected in the deep sea hydrothermal environments, whereas the other three chemoautotrophic taxa are
capable of oxidizing diverse reduced sulfur compounds and hydrogen as energy source. Consequently,
these Epsilonproteobacteria are supposed to play crucial roles in the colonization and development of
the hydrothermal microbial communities as well as the deep sea geochemical element cycling.

Keywords: Deep Epsilonproteobacteria, Metagenomics, Binning,
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Table 1 General characteristics of four reconstructed Epsilonproteobacteria genomes

Bin ID Bin225 Bin51 Bin54 Bin189
Genome size (bp) 1578 483 1 440 596 1391 252 1321 064
Contigs 59 20 94 156
N50 45 720 120 868 22 545 10 677
Mean contig length (bp) 26 753 72 029 14 800 8468
Completeness 98.58 97.97 94.11 90.11
Contamination 0.81 0.41 0 0.41
Strain heterogeneity 0 0 0 0
GC 53.98 56.1 48.96 43.83
Predicted genes 1 639 1522 1 564 1 347
Metabolism 688 663 666 587
Genetic information processing 172 169 176 153
Environmental information processing 68 66 57 35
Others 76 53 18 7
Unknown 635 571 647 565
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Figure 1 Phylogenetic analysis of 4 reconstructed Epsilonproteobacteria genomes based on 38 concatenated conversed

marKer protein sequences
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Note: Bootstrap larger than 75 were presented and in direct proportion to the diameter of the black dots on the brunches.
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Figure 2 Key metabolic pathways of four reconstructed Epsilonproteobacteria
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Note: The black pathways represent those are present in all genomes and the blue ones represent pathways that only are detected in Bin189.

The red pathways represent those exist at least 2 of the other 3 genomes.
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