
 

Sequencing project to unleash the
biotechnological potential of single-celled
algae

November 22 2022

  
 

  

A. Euglenoids are single-cell organisms with a standard complement of internal
cellular organelles for photosynthetic organisms with one to two emergent
flagella. Obvious morphological features unique to euglenoids are the pellicle, a
series of interlocking protein strips below the plasma membrane. Examples of
metabolic features include paramylon, a β-1,3 glucan and the production of
combustible wax esters.B.EIN aims to meet challenges and ambitions
throughmulti-institutional, multi-country and multi-sector partnerships.Earth
BioGenomeProject (EBP), International Society for Protistology (ISOP), World
Federation of Parasitology (WFP), International Phycological Society (IPS),
Global Invertebrates Genomics Alliance, Sanger Tree of Life (Sanger ToL),
Darwin Tree of Life (DToL) and European Reference Genome Atlas (ERGA)
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are all identified, prospective EIN partners. Credit: Biology Open (2022). DOI:
10.1242/bio.059561

An ambitious plan to sequence the genomes of all known species of
euglenoids over the next decade has been launched today. The network
of scientists behind the initiative believe it has the potential to drive
breakthroughs ranging from new biofuels and sustainable foods to
cancer medicines.

The Euglena International Network (EIN), founded in 2020, is a global
consortium of hundreds of scientists around the world with the collective
goal of supporting euglenoid science through collaborative and
integrative omics between academics and industry. Professor Rob Field,
director of the Manchester Institute of Biotechnology, sits on the
steering committee for the EIN and he and his lab will be part of the
cross-disciplinary network of scientists working to understand and
discover the capabilities of the 800-strong species and strains of
Euglena.

The EIN has today published a position paper in Biology Open, outlining
the case for a concerted effort to generate high quality reference
genomes for the nearly 1,000 known species of euglenoids.

Euglenoids are part of the protist group, home to eukaryotic organisms
that do not fit into animal, plant, or fungi groups. These diverse single-
celled organisms are found in an exceptionally wide range of ecosystems
around the world.

Multiple euglenoid species have translational applications, showing great
promise in the production of biofuels, nutraceuticals, bioremediation,
cancer treatments, and even as robotics design simulators. Their 
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enormous potential has been largely untapped due to a lack of high-
quality reference genomes.

Euglenoid genomes present a particular sequencing challenge because
they are an example of secondary endosymbiosis—housing
mitochondria, chloroplasts, and remnants of genetic material from
organisms they enveloped to acquire these organelles.

As a result, fewer than 20 species have been explored at any level for
translational potential through genomics. The EIN believes the time is
right to address this.

Through generating high quality reference genomes for the known
species of euglenoids, the EIN will work to:

Understand the basic biology of euglenoids;
Understand the evolution of euglenoids;
Maximize euglenoid applications in ecological and environmental
management;
And explore, translate, and commercialize euglenoid products.

Data collected by the EIN will be openly available to the scientific
community through the European Nucleotide Archive (ENA). Once in
the ENA, annotated genomes can be imported into resources such as
Ensembl Protists and presented in a uniform and FAIR way to research
communities.

Professor Field's interest in this area goes back to 2015 when he and his
lab were the first to describe the unexpected capabilities of Euglena
gracilis, including using it for creating a range of sugars and other natural
products. They've since gone on to describe novel cyclic peptide
antifungal agents produced by Euglena which could prove useful for the
pharmaceutical industry. Together with the rest of the network they hope
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to work together to better understand the more than 800 species of
Euglena and exploit their potential.

Dr. ThankGod Echezona Ebenezer, founding president of EIN and a
bioinformatician at the European Bioinformatics Institute (EMBL-EBI),
UK, said, "The Euglena International Network will play a crucial role in
helping to assemble specialists on euglenoids to increase our
understanding of euglenoids biology and its translational applications.
This could be useful to furthering our understanding of the evolution of
parasitism, social gaming, developing jet fuels, or supporting human
space exploration."

  More information: ThankGod Echezona Ebenezer et al, Euglena
International Network (EIN): Driving euglenoid biotechnology for the
benefit of a challenged world, Biology Open (2022). DOI:
10.1242/bio.059561
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