
Diplonemids (Diplonemea, Euglenozoa) are a sister group of euglenids -
important in freshwater ecosystems - and kinetoplastid flagellates, 
which include highly pathogenic Trypanosoma and Leishmania spp.

Both kinetoplastids and euglenids have long been recognized as virtually 
omnipresent and very species-rich, whereas diplonemids have remained 
largely unnoticed. 
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 to fill the enormous gap in our knowledge about this major player in 
the oceanic ecosystem and turn (at least) one strain into a genetically 
tractable system, which is a critical step towards functional studies of its 
genes. 

GOAL OF OUR STUDY

Tara Oceans expedition (2009-2012)

Diplonemids in the mesopelagic layer
(200 to 1,000 m)

- contributed more than 80% of the
global diplonemid abundance

- comprised up to 58% of all 
eukaryotic barcodes of the
mesopelagic zone at some stations
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 electroporation of ~5-10 g of the construct
 5x107 cells (cell concentration 2x106 cells/ml) using Amaxa Nucleofector II

SYMBIONTIDA

They came into the spotlight only recently thanks to the Tara Oceans 
expedition (2009-2012), which revealed their global presence and 
extreme abundance in the world ocean. 

Indeed, diplonemids may comprise the 6th most abundant and 3rd most 
species-rich group of marine eukaryotes according to the counts of the 
V9 sequence, a fragment of the 18S rRNA gene (de Vargas C. et al.,
Science 348: 6237, 2015).

However, until now, only few diplonemid species have been formally 
described. 

Deep Sea Planctonic Diplonemids 
(DSPDI and DSPDII)

We know basically nothing 
about them!

Lukeš J. et al., Curr Biol. 25: R702-4, 2015

 Diplonemids are one of the most diverse and abundant eukaryotes -
more than 12,300 diplonemids species

Diplonema papillatum
- can be easily cultivated axenically
- reaches high density
- grows in large volumes 
- isolated by T. Nerad in 1986 from algal 
scrapings from Chesapeake Bay, Maryland USA
- available from ATCC collection

4. Preparing of constructs for transformation

Cells size ∼ 3 – 20m

Doubling time ∼ 12h

“Alamar blue“ test - a cell viability assay
Increasing concentration of antibiotic

Exponentional phase ∼ 1x106 -4x106

 antibiotic selection

7. Verification of the clones

- the nuclear genome of Diplonema is not completely annotated yet- only few genes 
were shown to be highly expressed

- at the beginning we selected mainly tubulin genes and tested several approaches: 
C- or N- terminal in-situ tagging with fluorescent protein as well as knock-out 
strategy, both using various selection markers, UTRs and various lenght of 
homology regions

C terminal tagging constuct: 

YFP + hygromycinR + T. brucei UTRs + 100bp targeting regions 
hygromycin selection

N-terminal tagging construct:

mCherry + puromycinR + D. papillatum UTRs + 500bp targeting 
puromycin selection

5. N-terminal tagging of -tubulin in-situ

SUMMARY

 We showed that Diplonema papillatum is sensitive to multiple drugs 
that can be used as selectable markers.

 We prepared several constructs bearing the fluorescence protein (YFP or 
mCherry), various resistance markers and additional genomic sequences from D. 
papillatum to facilitate vector integration into chromosomes. 

 We established conditions for effective electroporation, and demonstrate that 
electroporated constructs can be stably integrated in the D. papillatum nuclear 
genome. 

 In D. papillatum transformants, the heterologous puromycin resistance gene is 
transcribed into mRNA and translated into protein, as determined by Southern 
hybridization, reverse transcription, and Western blot analyses. 

 Extending of homology regions resulted to targeting of the DNA construct in 
the right place in the genome 

 Homologous recombination works in Diplonema papillatum

 This is the first documented case of transformation in a euglenozoan protist
outside the well-studied kinetoplastids, making D. papillatum a genetically 
tractable organism and potentially a model system for marine micro-eukaryotes.

 construct is transcribed and properly spliced - verified by RT-PCR and SL-PCR

Targeting of DNA constructs in the right place in the genome was achieved 
by extending homology regions 

Unfortunately, using 100 or 500bp homology regions, DNA construct was not 
integrated in the correct possition in the genome. This might be due to the fact 
that the genome is very repetitive, so that the regions of homology need to be
extended further

Alternatively, the machinery for homologous recombination in D. papillatum
might be less efficient than in other systems, or it uses micro-homologies or 
non-homologous end-joining as the main DNA repair/recombination pathway

We have decided to increase the lenght of homology regions 
to 1,000-2,000 bp

8. Succesful integration in the D.papillatum genome

 PuromycinR is translated – verified by Western blot analysis

7. Verification of the clones

 isolation of genomic DNA
 construct is integrated in the genome- verification of the clones was done by 
PCR, sequencing and Southern blot analysis
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