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ABSTRACT

Algae, defined as photosynthetic eukaryotes other than plants, constitute a major
component of fundamental eukaryotic diversity. Acquisition of the ability to conduct
oxygenic photosynthesis through endosymbiotic events has been a principal driver of
eukaryotic evolution, and today algae continue to underpin aquatic food chains as
primary producers. Algae play profound roles in the carbon cycle, can impose health and
economic costs through toxic blooms, and are candidate sources for bio-fuels; all of these
research areas are part of the mission of DOE’s Joint Genome Institute (JGI). A
collection of algal projects ongoing at JGI contributes to each of these areas and
illustrates analyses employed in their genome exploration.
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Algae and the JGI mission Abstract

Algae, defined as photosynthetic eukaryotes other than plants, constitute a major component

of fundamental eukaryotic diversity. Acquisition of the ability to conduct oxygenic _ _

photosynthesis through endosymbiotic events has been a principal driver of eukaryotic ~80 projects worldwide 10 genomes published by JGI (out of 12):
evolution, and today algae continue to underpin aquatic food chains as primary producers. Other (T)Z?r'g;if:;]as(zzogél) (2007)

Algae play profound roles in the carbon cycle, can impose health and economic costs Ch|amyd0mor’,as (2'007)
through toxic blooms, and are candidate sources for bio-fuels; all of these research areas cvi Phaeodactylum (2008)
are part of the mission of DOE’s Joint Genome Institute (JGI). A collection of algal projects Micromonas, 2 sp. (2009)
ongoing at JGI contributes to each of these areas and illustrates analyses employed in their Volvox (2010)

genome exploration.

Algae sequenced by JGI

Algae and the environment

50% of global photosynthesis

Base of food webs

Carbon fixation and cycling
Biomineralization, biogeochemistry

Blooms can be toxic, blooms can be HUGE

Genoscope

Chlorella (2011)
Aureococcus (2011)

Algae and evolution 8 genomes released but not yet published:

Very diverse, all over eukaryotic tree Emiliania Bigelowiella
Photosynthesis acquired many times by many clades Coccomyxa Asterochloris
Endosymbiosis is a principal driver of evolution Archaeplastida 51 projects at JGI Ostreococcus (a 3rd sp) Guillardia
Plastid loss: Oomycota, evil plant pathogens ;f;if”mf’ — Other Rhizaria . Fragilariopsis Pseudo-nitzschia
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Algae and energy
Source of biofuels
Model systems for plants
Model systems for plant-fungal symbioses (lichens)

JGI Algal Portal: http://jgi.doe.gov/Algae/
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The dominant phytoplankter Emiliania huxleyi

The nucleomorph-retaining algae The lichen photobiont Asterochloris sp.
Bigelowiella natans and Guillardia theta
Ehux is globally distributed, The lichen symbiosis, and its in vitro reconstitution.
locally abundant, and well .
adapted to a wide range of y
environments. Nucleomorph is the residual nucleus of

an algal 2° endosymbiont
nucleomorph

1° Endosymbiosis 2° Endosymbiosis
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