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Scientists uncover the genomic differences of
marine and freshwater microalgae

January 11 2021

Phytoplankton bloom in the Arabian Gulf. Credit: Jeff Schmaltz, MODIS Rapid
Response Team,NASA/GSFC
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Associate Professor of Biology Kourosh Salehi-Ashtiani and NYUAD
Senior Research Scientist David Nelson report in a new study that they
have successfully cultured and sequenced 107 microalgae species from
11 different phyla indigenous to varied locations and climates to gain
insights on genomic differences in saltwater and freshwater microalgae.
The researchers have also discovered that these algae genomes show
widespread widespread viral-origin gene content.

In the paper titled "Large-scale genome sequencing reveals the driving
forces of viruses in microalgal evolution," published in the journal Cell
Host & Microbe, the researchers present the whole-genome sequencing
of 107 different species of microalgae from a broad range of
evolutionary groups. In addition to these newly-sequenced algal
genomes, microalgal genomes from the National Center for
Biotechnology Information (NCBI) were included to investigate genomic
differences between microalgae from a more extensive variety of
habitats, specifically salt-water (marine) and fresh-water. The
comparison of genomes led to the conclusion that freshwater and marine
species had fundamental differences in their nuclear and cellular
membranes. Additionally, marine species contained significantly more
viral-origin genes in their genomes.

The paper describes differences in marine and freshwater algae to better
understand how organisms deal with salt-water. These results may help
guide future bioengineering efforts to develop plant strains adapted to
grow in salt-water, which is of local and regional food security interest.
The discovery of viral families in marine algae species shows that many
genes were shared between viruses and algae in the past, likely due to
viral infections, and retained by the algae to help them deal with habitat-
specific challenges. These findings provide new perspectives on the
positive contributions that viruses can make to the evolution of
organisms they infect.
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An algae virus attaching to a Chlorella cell. Credit: Image adapted from James L.
Van Etten and David D. Dunigan, doi:10.1371/journal.ppat.1005751.g001)

"The discovery that genes containing mainly membrane and viral
proteins were shared among marine microalgae from different lineages
indicates their importance for the maintenance of membrane integrity in
a saline environment," said Salehi-Ashtiani. "This brand-new genomic
information can guide the development of bio-saline agriculture in
regions where the water has a high salinity."

"Recent studies have shown that viruses frequently acquire host genes.
Here, we show that the reverse has occurred repeatedly throughout algal
evolution. Viruses appear to be a major driving force in microalgal
evolution through widespread gene donation to diverse lineages," said
Nelson.

Phytoplankton tracing the sea's currents. Credit: NASA Earth Observatory
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Salehi-Ashtiani and Nelson point out that the discoveries from the
genomic sequencing of microalgae species have shown that
environmental sources of viruses should be more seriously considered
and evaluated to anticipate future potential public health crises.

More information: David R. Nelson et al. Large-scale genome
sequencing reveals the driving forces of viruses in microalgal evolution.
Cell Host & Microbe. Published: January 11, 2021
DOI:doi.org/10.1016/j.chom.2020.12.005
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