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Abstract
Algae play profound roles in aquatic food chains and the carbon cycle, can impose health and economic Algae sequenced by JGI
costs through toxic blooms, provide models for the study of symbiosis, photosynthesis, and eukaryaotic
evolution, and are candidate sources for bio-fuels; all of these research areas are part of the mission of
DOE’s Joint Genome Institute (JGI). To date JGI has sequenced, assembled, annotated, and released to

Algae and the JGI mission

Algae and the environment 118 projects worldwide 11 genomes published by JGI (out of 13):

g(;?eo;fgélc?s? prehb(:OSyntheS's the public thg genomes of 18-species and strains of algae, sampling almost all of_the major qlades _of ALGALGENOMESBYSEQUENCING?gj?;jffmm EZ?JSjﬁff;LifZZOSS?(ZOO7)
Carbon fixation and cycling photogynthetlc eu.quyotes. With more algal genomes cur.rently undergoing analy5|§, JGI gontmues its _ [eenmararse— Chlamydomonas (2007)
Biomineralization, biogeochemistry commitment to driving forward basic and applied algal science. Among these ongoing projects are the i Phaeodactylum (2008)
Blooms can be toxic, blooms can be HUGE pan-genome of the dominant coccolithophore Emiliania huxleyi, the interrelationships between the 4 o Micromonas, 2 sp. (2009)

Volvox (2010)
Chlorella (2011)
Aureococcus (2011)

genomes in the nucleomorph-containing Bigelowiella natans and Guillardia theta, and the search for
symbiosis genes of lichens.

Algae _and evolution | Coccomyxa (2012)
Very diverse, all over eukaryotic tree 7 genomes released but not yet published:
Photosynthesis acquired many times by many clades . Emiliania Asterochloris
Endosymbiosis is a principal driver of evolution Archaeplastida 90 projects at JGI Ostreococcus (a 3rd sp) Guillardia
Plastid loss: Oomycota, evil plant pathogens W Gioucophytos) ! Other Rhizaria Fragilariopsis Pseudo-nitzschia
- i Redalgae gy Foraminifera N Biaelowiell
Green algae & gelowiella
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?\n':malsge Cryptophytes
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Parabasalids = Katablepharids
Heterolobosea JGIX - :
Jakoblds . Telonemids
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Euglenophytes 2° | Haptophytes
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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/

JGI Community Sequencing Program:
http://www.jgi.doe.gov/CSP/
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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
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Geography and phylogeny of 14 strains of Ehux.

Bnatans

1st sequenced :
Chlorefllrachniophyta Genome size (Mbp) 35 56
Rhizar ’ Asterochloris
The reference genome of Ehux. \zarla. # scaffolds 414 151 3rd sequenced
1st sequenced Haptophyta, Hacrobia Donor Acceptor -
’ Gtheta 4 qenes 11274 9636 Trebouxiophyceae,
Genome size (Mbp) 168 0 1st sequenced J after Chlorella and
Cryptophyta # transcripts 11389 | 10025 Coccomyxa
# scaffolds 7809 |
G _ ’ _ " " _ " " Avg. # exons / transcript 3.0 9.0
# genes 39126 =0V | <258 e=2 1V genome size Size
chromo. | genes chromo. | genes
# genes (reduced 33341
) ( ) ~50% of multi-exon nucleomorph 373 kbp S 283 | 551 kbp 3 485 Gene expression changes in the lichenoids.

~50% Of genome IS repetltlve genes have a non- CthrOplaSt 69 kbp 1 61 122 kbp 1 147 Changes in algal gene expression

~55% of genes are in multigene families 6 canonical donor site. O day 21 1 reontien e
~75% of genes have introns. AVXee, mitochondrion | 37 kbp 1 22 ? kbp 1 2 e :
nucleus 95 Mbp | <302| 21380|| 87 Mbp| <670| 24525 i Mycobiont | l Photobiont
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PTA NIT M219 3 - , These collaborators provided much data and many figures:
« unknown (50.1/ 68.1) E 1500 == _ )
2 1000 == Ehux: Betsy Read, Xiaoyu Zhang
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