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Context  (2-3 lignes). Parasitism increases the complexity of planktonic trophic networks by means of extending 
food chains.  This in turn, increases connectivity and the efficiency  of carbon transfers, since parasites have 
relatively complex life cycles and are known to infect organisms at various trophic levels. 

Objectives / scientific questions (2-3 lignes). The main objective of the project was to contribute in our 
understanding of the ecological implications of parasitism in the microbial successions occurring in P. globosa 
bloom systems combining classical (e.g. microscopy) and molecular tools (e.g. FISH, DNA sequencing, setting of 
the epic-PCR method for microbial eukaryotes). 

Main results   

A. Our results highlighted the advantage of sample-size fractionation. Doing so allowed us observing a high 
numbers of reads of free Syndiniales (planktonic parasites) in the small size fraction (<20 µm) , opposed to a low 
number found in the larger fraction associated with microplankton (>20µm). The sequencing of single cells 
sampled with plankton nets revealed an unexpected result. Syndiniales might be directly or indirectly associated 
with particular diatom genera thus suggesting a potentially wider host range than previously reported. This result 
could be of major importance in biogeochemical cycles (Fig. 1). The co-variance network analyses and 
sequencing of individually isolated single cells also highlighted the important role of Rhizaria as consumers of a 
wide range of diatom taxa (Sassenhagen et al. 2020, https://doi.org/10.1016/j.protis.2019.125709) 
 
B.  EpicPCR (Emulsion, Paired Isolation and Concatenation PCR; Spencer et al., 2016) was used to capture 
individual protist cells in acrylamide beads and amplify phylogenetic markers from isolated cells and potentially 
associated parasites in tandem. For this approach, protist communities from the English Channel and Southern 
Ocean were sampled with plankton nets (>35 µm) and cell traps (<20 µm) to concentrate different size fractions. 
To optimize epicPCR for microbial eukaryotic cells, we used both a simple community, composed of a single taxa 
(a diatom culture, Thalassiosira RCC1714) and a complex community, composed of a culture enrichment of 
freshwater phytoplankton. Many protist cells, in particular in plankton net samples, were between 30 and 100 
µm in size. Gently flicking and inverting of samples resulted in appropriate sized beads. Microscopical 
examination of acrylamide beads confirmed the successful encapsulation of different protist cells (Fig. 2). 
Amplification was confirmed with agarose gel electrophoresis. DNA fragments of the correct size were amplified 
from Thalassiosira cultures, Dunaliella cultures and freshwater phytoplankton concentrates using epicPCR. 
However, amplification from plankton net or cell trap samples has not been achieved, despite visible 
encapsulation of protist cells in acrylamide beads. 

https://doi.org/10.1016/j.protis.2019.125709
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Figure 1: Maximum Likelihood phylogeny of 18S rDNA sequences of Syndiniales built with RAxML. Sequences 
marked with ASV originate from community sequencing data of the 0.2-20μm Niskin bottle and 35-100μm 
plankton net size fractions, while OTUs were sequenced with single cell isolates. All other sequences represent 
references from PR2 and NCBI. The colour of stars refers to the manually isolated organisms on the left side of 
the figure, with which the Syndiniales OTUs were associated. Sassenhagen et al. 2020. 
https://doi.org/10.1016/j.protis.2019.125709 
 
Figure 2: Diatom chains encapsulated in acrylamide beads for epicPCR. 

Future of the project : The probes developed for the Syndiniales groups were tested on many samples. This 
procedure was highly time consuming and we had two major issues that have not been circumvented (ii) the 
absence of cultured members of the targeted group as a control, (ii) the lack of specificity of the designed 
probes except the one for MALV II. This part had to be abandoned after several months of intense laboratory 
work. Alternatively, we adopted a sampling approach in the English Channel twice a week with periods of high 
frequency (every two days for a whole month, repeated 3 times) in summer and fall. We expect that this 
relatively "high frequency" sampling will help us to better understand planktonic dynamics, in particular those 
of MALV and their eventual hosts. The abundances of MALV II (the only group for which exist a specific probe 
exist , Chambouvet et al. 2008)  in the 265 samples collected in the English channel will be processed in spring 
2021. By this opportunity we will also investigate the eventual over-representation of MALV in sequencing  data, 
comparing microscopic FISH counts with sequencing results. This  is now integrated in the PhD project (2019-
2022) of I. Skouroliakou entitled "Seasonal organization of planktonic microbial communities with emphasis on 
the diversity and ecology of blooming taxa”. 

The set up of a routine EpicPCR protocol for microbial eukaryotes would be a major and original technical 
advance. I. Sassenhagen obtained a two year project grant entitled "Host-parasite-interactions in freshwater 
phytoplankton blooms" funded by Olle Engkvist foundation (2020-2021) in the Department of Ecology and 
Genetics, Uppsala University, Sweden. In this project, she will pursue similar research questions in freshwater 
and continue to adapt the epicPCR protocol to microbial eukaryotes. 

Nombre de publications (2 + en preparation), de communications(6)  et de thèses (1) 
Revues à Comité de lecture (références complètes 

Sassenhagen I, Irion S, Jardillier L, Moreira D, Christaki U, (2020) 
Interactions and Community Structure During Early Autumn in the Kerguelen region 
(Southern Ocean), Protist. Protist, Vol. 171, https://doi.org/10.1016/j.protis.2019.125709 

 Christaki U, Skouroliakou I-D, Delegrange A, Irion S, Courcot L, Jardillier L, Sassenhagen I. 2021. Microzooplankton diversity and potential role in carbon cyc   
sting Southern Ocean productivity regimes. 2021 Journal of  

 Marine Systems. DOI:  
 10.1016/j.jmarsys.2021.103531 https://www.sciencedirect.com/science/article/abs/pii/S0924796321000294 

 

https://doi.org/10.1016/j.protis.2019.125709
https://www.x-mol.com/paperRedirect/1380071312605601792

