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The Mixoplankton Paradigm

e
Commite ee on ﬂfﬂanﬁ

* With the exception of diatoms and strict heterotrophs, most
protist plankton are capable of both phago-trophy and photo-
trophy

* The implications of widespread mixotrophy for trophic
function have not been adequately explored

* MixONET is focused on bringing the mixoplankton paradigm
to researchers, resource managers, policy makers, and
educators so that a more realistic understanding of coastal
food webs can be used for environmental management and
literacy.
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Recent MiXONET Activities

* Periodic virtual meetings
SRRl N, * Mixoplankton session at

e okl R @ AGU/ASLO Glasgow, Feb

v el K T | 2026, co-chaired by

McManus

* Plenary talk on
mixoplankton given by Mitra

* Ten publications
acknowledging SCOR
support

* Dec 2026: upcoming hybrid
meeting in Granada

MIXOTROPH.CRG
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MixONET ToRs Update

Four Terms of References

Database
realignment

ToR 1 Database realignment
‘The Mixoplankton Database’ {Mitra et al. 2023}

ToRs 2&3 Repurposing extant &
developing new methods

Repurposing v Development of
extant methods new methods

Ocean literacy

ToR 4 Ocean literacy
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“‘ Highlights: ToR1 Database Realignment
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* Completed incorporation of missing Zz =eSNCM
mixoplankton into the PR2 database of 6 |p68I\(I::CM
NCM

ribosomal RNA gene sequences based on the
Mixoplankton Database (MDB). Larsson,
Mitra, and Santoferrara.

* The Toxic Algal Species (TAS) Database: a new
database which has been developed in
reference to the Mixoplankton Database
(MDB) Reguera

e Regional databases (Australia, Long Island Dataset
Sound, etc.)
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“ Highlights: ToRs 2&3
< =g Repurposing extant & developing new methods
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 MetaPR2 paper Larsson et al. (2026)

* Developing a better definition of flow cytometric life forms under the mixoplankton paradigm:
This report by Mitra for the UK Department for Environment, Food and Rural Affairs (Defra) as
part of the program ‘Plankton Indicators of Environmental Change’ reviews the suitability of
extant plankton monitoring analysis tools. The report makes reference to data obtained from
Scottish Coastal Observations (SCObs) and Western English Channel stations (WaMS).

* |FCB Biovolume Size-Spectrum Profiling: Tong has led development of IFCB (Imaging
FlowCytobot)-based cell biovolume measurements and normalized size-spectrum analysis to
characterize life-cycle stages of the mixoplankter Mesodinium rubrum and its responses to
temperature, prey, and nutrient forcing. (Ms in submission.)

Environmental structuring of mixoplankton 2
functional types within marine protist
communities: a global analysis

Michaela E. Larsson''®, Suzana G. Leles?*'®, Aditee Mitra*>®, Emile Faure®, Daniel Vaulot®’® and
Luciana Santoferrera®
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M Highlights: ToR4 Ocean Literacy
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* Plankton Simulators for teaching: The MixoEdu and Red Di-Nut  —5—> f;;\\v‘f R A" §
Noctiluca Digital Twin models have been revised, reconstructed 1‘ Phytoplangn E
and published as Powersim Cockpit products — “MixoExplorer” : i‘eakage Recibosuen =
and “Sea Sparkle” (by Mitra). The latter has been translated i ey = erocnt i
into Spanish by Reguera. These simulators have been ik [DOM | | VOM |<-======-
developed for educational purposes. An operating manual has U o s 78 s ¢ 2 5 i 5 e 9 ' o~
been prepared and is currently being translated into Arabic _I_ _I_ _I_ _I- _____ I - -I - -I -
(Ismael), Chinese (Tong), Japanese (Suzuki), Portuguese SuB-MxeD LAveR Screenshot
(Ciotti), Spanish (Maldonado and Reguera), and Thai ARKTaise RED NOCTILUCA: DEVELOPING A SIMPLE DT
(Buranapratheprat).

@ anabolism \
& catabolism

@ phagotrophy

® voided organic matter (VOM)
—> predation

—»respiration & excretion

=) defecation
K internal nutrient recycling /

 Reguera delivered two lectures in the UNAM (Mexico) course
Phytoplankton, Algal Blooms and Phycotoxins. This hybrid
course (52 participants) was addressed to masters and PhD
students and staff professionals from public health and
fisheries agencies.

* Mitra developed a digital twin (DT) of “Bacterial Farming by
Mixoplankton under climate change” for the UK Department
for Environment, Food and Rural Affairs (Defra)
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Activities for 2027

e Completion and publication of the Toxic Algal Species (TAS)
database and allied manuscript.

e Translation and publication of MixoExplorer and Sea Sparkle
Simulators and exploration about the general utility of
system dynamics- based simulators for ocean and water
literacy.

e Hybrid meeting to be held in Granada between 14th and 18t
December 2026 to address the above and also to explore
future directions.

e Sunsetting of WG 165, with final report in Fall 2027
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