Microbial Meltdown

Concurrent global change and heatwaves disturb
phototrophic more than heterotrophic protist diversity AN
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BACKGROUND

@ ¢* Anthropogenic activities increase the mean temperature,

@ carbon dioxide partial pressure and dissolved N:P ratio in the] _ = ,f

coastal North Sea and thereby affect unicellular eukaryotes' 2

*» At the same time, heatwaves are getting more intense,

frequent and long-lasting, especially affecting summer
communities?

Sampling 3-150 um
fraction over time

__>

*» The sensitivity to these multiple stressors might vary
between organisms with different primary metabolisms
( vs. heterotrophs)?

Mesocosm incubation
of North Sea summer
plankton community

How is the diversity of hetero- vs. phototrophic protists affected by
concurrent global change and heatwaves?

RESULTS

DIVERSITY RESPONSES

ERCP 8.5 scenario

*»+ Both, decreases in species evenness and
richness drive the diversity decline for
phototrophs
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*» Shift towards fewer and smaller
phototrophic species
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*» Heterotrophic diversity mainly driven by
changes in evenness
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V4 18S rRNA PCR

METHODS

DNA Extraction &

EXPERIMENTAL DESIGN

4 x Ambient (control)

4 x Ambient + 5-day Heatwave (+ 2°C)

4 x ERCP 8.5 scenario (+ 3 °C, N:P of
25, pC02 of 1000 ppm)
4 x ERCP 8.5 scenario + HW
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—-> Sequencing ——> Species/trophic mode annotation
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Calculate log response ratios of
Hill numbers (q = 0, 1) and
Pielou's Evenness and model
generalized additive models
(GAMs) of the LRRs over time
before identifying periods of

significant in- or decrease*

COMPOSITIONAL RESPONSES
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*» Shift from microzooplankton to parasitic
heterotrophs
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Heatwave scenario
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Species

Alexandrium hiranoi

B Aureococcus anophagefferens

B Bathycoccus prasinos
Chaetoceros debilis

B Chaetoceros socialis

B Chrysochromulina sp.
Cylindrotheca closterium

B Detonula pumila
Dinophyceae sp.
Dolichomastigaceae indet.
Florenciella parvula
Gephyrocapsa oceanica

B Gonyaulax sp.

B Gymnodinium sp.

B Helicopedinella sp.

W Lepidodinium chlorophorum

B Marine ochrophyte indet.
Micromonas commoda
Minidiscus variabilis

B Minorisa minuta

B Minutocellus polymorphus
Other

B Pelagodinium beii

B Picochlorum sp.

B Prasino-Clade indet.
Prasinoderma coloniale
Prymnesium sp.
Pterosperma cristatum

B Pterosperma sp.
Pycnococcaceae sp.

B Rhodella violacea

B Thalassiosira profunda

**» Under ambient conditions, phototrophic
diversity decreased during the heatwave
but was able to recover

*» Under ERCP 8.5 conditions, phototrophic
diversity decreased during the cooling
phase and did not recover = pre-
selection for warm-tolerant species
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*» Heterotrophs show no clear diversity
pattern
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CONCLUSIONS & OUTLOOK

“ Gephyrocapsa oceanica profits from both global change and heatwaves
* The trophic mode determines the susceptibility towards global change and heatwaves

*+ Phototrophic diversity is particularly compromised by global change and the temperature
drop at the end of a heatwave

*» Heterotrophic diversity is resistant to heatwaves and resilient to global change
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Group

Abeoformidae

B Acanthoecida
Amphisoleniaceae
Biecheleria

B Botuliformidae
Eurychasma dicksonii
Gyrodiniales

B Gyrodinium fusiforme

B Leucocryptos marina
Marimonadida

B MAST clades

B Mataza lineage

B Noctiluca scintillans
Novel clade

B Oomycota

B Other
Picozoa

B Protaspa lineage

B Protodinium simplex
Selenidium
Syndiniales

B TAGIRI lineage

2 Telonemia
Thraustochytriaceae
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Keep your eyes open for the
publication of the overview
paper, dealing with multiple
trophic levels and
ecosystem consequences!
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