Microbial Seasonality in the Arctic and Antarctic Oceans

From Gene to Ecosystem
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Ocean time-series: mostly in warmer waters
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Microbial dynamics .. to daily timescales
from decadal ..
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Few time-series records from the polar oceans
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Moored autonomous samplers:
Year-round microbial dynamics and drivers

* High-resolution
eDNA catalogue

 Amplicon and PacBio
metagenome sequencing

» Context with sea-ice,
oceanography, nutrients

Remote Access Sampler Sediment trap
(surface water) (sinking particles)
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Seasonal recurrence and modular assembly (, 3
of an Arctic pelagic marine microbiome ‘é

- «id». * 94 amplicon (16S / 18S rRNA)
o 3 and 47 metagenome events
’ * Transformation of ASV / gene
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Seasonally recurrent microbial modules
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M1 (early polar night): 153 ASVs, 2165 Functional genes

M2 (late polar night): 244 ASVs, 1778 Functional genes

M3 (spring): 66 ASVs, 3140 Functional genes
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M4 (summer): 135 ASVs, 3078 Functional genes
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M5 (autumn): 60 ASVs, 1159 Functional genes
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Distinct taxonomic, genetic and environmental signatures
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Seasonality of viral communities
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... but how about
Icy polar waters?

Seasonal recurrence In
ice-free (Atlantic) waters...




East Greenland Current:
lce cover & Atlantic water
shape microbial dynamics
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The bigger picture: meltwater slows the biological carbon pump

Meltwater regime: ice melt in location Mixed layer regime: distant ice melt
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Weék bloom: Strong bloom:
retention system e export system

4 old (>3 months) _
isopycnals nutrient poor isopycnal

15 Aug 2017 01 May 15 Jun 2018

Marked blooms & carbon export: The future Arctic Ocean?

von Appen et al.
(2021) Nat Comms
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The seasonal biological carbon pump in the Weddell Sea

Seasonality and
vertical connectivity

Bipolar patterns?




PCo2 [21.2%]

Particle microbiomes:
similar during bloom,
distinct in winter

Seasonal, habitat-specific
bacterial communities
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NMDS2

Arctic vs. Antarctic surface waters: ice-driven similarities

Stress value =0.112

600 4
ocean ; 4004
@ Antarctic a
J‘L Arctic :g
g
a
<
iceConc @
200 4
75
50
I 25
0 0

B tacctica
I sc
I ccc

1000 500 0
Set Size

577

405

330

270

237




~ + Autonomous observations: discerning the temporal-
environmental structuring of polar microbiomes

* Microbiome assembly scales with season and sea-ice
* Mechanistic insights into the biological carbon pump
* Bi-polar similarities increase with sea-ice

 Baseline for predicting the future polar microbiome
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