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Incomplete understanding of global COS budget

toward the
stratosphere

How do soils conftribute to budgete

Recent interest in the seasonal and
spatial  variability of atmospheric
COS has intensified as its use as an
atmospheric tracer of biosphere
productivity in the carbon cycle has
recently been demonstrated.
However, some uncertainties
remain.

Our work aims to clarify this work
using COS gas exchange
measurements combined with
genetic approaches to study the
microbial community composition
and activity of the carbonic
anhydrase enzyme, that fixes COS.



Measuring the variability of soil COS fluxes

Kaisermann et al., ACP 2018; Soil Systems 2018
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Soils were collected across a
European transect of biomes
and land uses.

For each forest site, soils were
sieved, re-packed in climate-
controlled microcosms  and
parfitioned COS fluxes were
estimated.

For 9 of the sites there were 3
control microcosms and 3
microcosms that received N
additions.



COS uptake reduced with +N but not microbial biomass

Net COS flux
[lomol m2s1]

COS production
[omol m2s1]

COS hydrolysis rate
~CA activity
[s7']

0.3 1

0.2 1

0.1 1

0.4

0.2 1

0.1 -

Microbial Biomass C

ng g

wﬂm..... 900 |

g2 600

; . 300 |
| Control +N

Control +N

n=9
sites Kaisermann et al., Soil Systems 2018



However +N did cause decreases in the size of the phototroph community
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Even though fungal and microbial communities are
small compared to bacteria, they have been
reported as having an important role on COS flux
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For more details refer to Djemiel et al., Scientific Reports, 2020
http://microgreen-23sdatabase.ea.inra.fr/
https://www.nature.com/articles/s41598-020-62555-1
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Meredith et al., ISME, 2018
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Carbonic anhydrase expression also responded to nitrogen
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Soils can function either as @
source or a sink of COS.
Disentangling which bacteria
are involved in either of these
two processes will require further
analyses or our data.

Further analyses should reveal

- why CA expression goes up

— which species are either
consuming less or producing
more COS when we add N.



Conclusions and prospects

« We hope o clarity which microbial species might have a key
role in COS production and fixation.

* Important factors to tease apart will be:
« The effects of biome and land use
 Clarification of the roles of bacteria, fungi and algae on the COS flux

 Furthermore we hope to utllise the metagenome and
metatranscriptome dataset fully to:
« Assign (specific) CA gene variations to specific genera
« Study of other genetic pathways that may have an effect on COS fluxes
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