bioRxiv preprint doi: https://doi.org/10.1101/2022.01.29.478295; this version posted January 29, 2022. The copyright holder for this
preprint (which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in
perpetuity. It is made available under aCC-BY-NC-ND 4.0 International license.

Figures

Figure 1. Ex situ oxidation of CO and H2 by seawater communities. Results are
shown for (a) four samples in a transect of Port Phillip Bay, Victoria, Australia and (b)
eight samples in the Munida transect off the coast of Otago, New Zealand. Each 120
mL sealed serum vial contained 60 mL of native seawater samples incubated in a 60
mL ambient air headspace supplemented with ~2.5 ppmv Hz or CO. At each timepoint,
the mixing ratio of each gas in the headspace of each vial was measured on a gas

chromatograph and converted to dissolved gas concentrations (nM).
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Figure 2. Abundance and distribution of metabolic genes encoded by marine
communities. (a) Heatmap showing the abundance of metabolic marker genes in the
metagenomic short reads across the three sampling locations and 14 samples. A
homology-based search was used to calculate the relative abundance of marker
genes as average gene copies per organism (abundance relative to a set of universal
single-copy marker genes), and is equivalent to the estimated proportion of the
community encoding a given gene as a single copy. Where multiple marker genes are
listed, values are summed. The bottom panel shows the hydrogenase subgroups
present in each sample. (b) Bubble plot showing metabolic potential of the 110
metagenome-assembled genomes (MAGs). MAGs are summarised at order level,
with the size of the circle corresponding to the number of genomes in that order with
a given gene, and the colour reflecting the percentage of genome completeness.

Marker genes are omitted that were not detected in any MAG.
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Figure 3. Thermodynamic modelling of H2 and CO oxidation by marine bacteria.

The results show the bulk oxidation rates (left), oxidation rates per cell (middle), and

power yields per cell (right) for (a) CO oxidation and (b) H2 oxidation. This analysis

was only performed for samples where trace gas oxidation was measurable and cell-

specific power was only calculated for samples where prokaryotic cell counts are

available. Rates and power are shown based on CO and H2z concentrations at a range

of environmentally relevant concentrations.
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Figure 4. Hydrogenase expression and activity of Sphingopyxis alaskensis. (a)
Growth curve of S. alaskensis grown on Difco 2216 Marine Broth. Cultures were tested
for gas consumption and harvested for qPCR in exponential phase (17 h, ODesoo =
0.66) and stationary phase (168 h, four days post-ODmax). (b) Number of transcripts of
the group 2a [NiFe]-hydrogenase large subunit gene (hucL; locus Sala_3198), as
measured by gRT-PCR, in exponential and stationary phase cultures of S. alaskensis.
Error bars show standard deviations of three biological replicates (averaged from two
technical duplicates) per condition. Values denoted by asterisks are statistically
significant based on an unpaired t-test (p <0.01). (c) H2 oxidation by exponential and
stationary phase cultures of Sphingopyxis alaskensis. Error bars show the standard
deviations of three biological replicates, with media-only vials monitored as negative

controls. Dotted lines show the atmospheric concentration of hydrogen (0.53 ppmv).
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Figure 5. Relative abundance of CO and H2 oxidation genes in TARA Oceans
metagenomes. The relative abundance of the catalytic subunit genes of the carbon
monoxide dehydrogenase (CoxL) and group 1 & 2 [NiFe]-hydrogenases (inc. HucL
and HylL) was normalised to a set of single-copy genes and averaged across all
samples at a location. Locations are sorted by oceanic region (NE = Northeast, NW =
Northwest, SE = Southeast, SW = Southwest, Med. = Mediterranean). No

mesopelagic samples were sequenced for the Mediterranean Sea or Red Sea.

Surface

60%

40%
20% i - i - -
0%

Mesopelagic

60%
40%

Avg. Relative Abundance

20%

0% ' ' ' T '
Atlantic  Atlantic  Atlantic  Atlantic Indian Indian Med. Pacific  Pacific Pacific Red  Southern
NE NW SE SW North South Sea North SE SW Sea Ocean

[ COdehydrogenase [l Group 1 & 2 [NiFe]-hydrogenase

36


https://doi.org/10.1101/2022.01.29.478295
http://creativecommons.org/licenses/by-nc-nd/4.0/

