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Algae are everywhere. They are part of crusts on desert surfaces and form
massive blooms in lakes and oceans. They range in size from tiny single-celled
organisms to giant kelp. Credit: Public domain

Algae dominate the oceans that cover nearly three-quarters of our planet,
and produce half of the oxygen that we breathe. And yet fewer than 10
percent of the algae have been formally described in the scientific
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literature, as noted in a new review co-authored by Carnegie's Arthur
Grossman in Trends in Plant Science.

Algae are everywhere. They are part of crusts on desert surfaces and
form massive blooms in lakes and oceans. They range in size from tiny
single-celled organisms to giant kelp.

Algae also play crucial roles in human life. People have eaten "seaweed"
(large macroalgae) for millennia. But algae can also represent a health
hazard when toxic blooms suffocate lakes and coastlines.

Despite the pervasiveness of algae and their importance in our planet's
ecology and in human health and nutrition, there is so much that
scientists don't know about them. This lack of knowledge is mostly due
to limited support and the need to develop methodologies for probing the
various algal groups at the molecular level.

The term 'algae' is used informally to embrace a large variety of 
photosynthetic organisms that belong to a number of different taxa. To
effectively reveal the mysteries of each of these organisms would
require creating research processes that are effective for each of them
(what works with one often doesn't work with another).

However, some of the latest molecular techniques have allowed scientists
to elucidate major genetic processes that have shaped algal evolution.
And this improved knowledge has implications beyond basic scientific
discovery.

For example, in the future, algae may be used to produce biofuels or to
synthesize high-value therapeutic compounds or plastics. Furthermore,
with an improved understanding of metabolism in the various algal
groups, scientists can better develop strategies to exploit algae for the
production of materials—using them as "cellular factories," in a sense.
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Many studies have shown that algae can also adapt to changing
environmental conditions. But what are the limits of this ability? And
how will the effect of climate change on the world's oceans impact algae
and the oxygen that we derive from them?

"In the process of reviewing the state of algal research, we feel that we
are on the cusp of a revolution in understanding this group of organisms,
their importance in shaping ecosystems worldwide, and the ways in
which they can be used to enrich mankind," said Grossman.
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