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Emiliania huxleyi virus 202 (EhV-202) is a member of the Coccolithoviridae, a group of viruses that infect the marine coccolitho-
phorid Emiliania huxleyi. EhV-202 has a 160- to 180-nm-diameter icosahedral structure and a genome of approximately 407
kbp, consisting of 485 coding sequences (CDSs). Here we describe the genomic features of EhV-202, together with a draft ge-
nome sequence and its annotation, highlighting the homology and heterogeneity of this genome in comparison with the EhV-86
reference genome.

Emiliania huxleyi is a globally distributed marine microalgae
which forms blooms that can cover up to 100,000 km2 (10).

Coccolithoviruses have been shown to be a major cause of bloom
termination, and their role in global biogeochemical cycling is
gaining increasing attention (3). Coccolithovirus abundances
can reach 107 ml�1 in natural seawater under bloom conditions
(8). Emiliania huxleyi virus 86 (EhV-86), the model virus, was
isolated in 1999 from the English Channel (50°13.79=N/
04°9.59=W) and was sequenced in its entirety in 2005 (9, 10).
EhV-163, isolated from a Norwegian fjord, was partially se-
quenced in 2006 (2), and more recently, permanent draft ge-
nomes for EhV-84 and EhV-203 (both isolated in the English
Channel) were obtained (6, 7). Emiliania huxleyi virus 202
(EhV-202) was isolated from the English Channel (50°00.36=N/
04°18.87=W) from a depth of 15 m on 27 July 2001 (1, 10). Like
other coccolithoviruses and phycodnaviruses in general, EhV-
202 has an icosahedral virion structure (11). Phylogenetic anal-
ysis of available major capsid protein (MCP) gene sequences
indicates that the closest relatives of EhV-202 are EhV-201,
EhV-203, EhV-207, and EhV-208 (1, 10).

EhV-202 genome sequencing, finishing, and annotation were
performed by the Broad Institute. The genome was sequenced using
the 454 FLX pyrosequencing technology platform (Roche/454, Bran-
ford, CT). Library construction and sequencing were performed as
previously described (4). General protocols for library construction
can be found at www.broadinstitute.org/annotation/viral/Phage
/Protocols.html. Genome assembly of resulting reads was performed
using the Newbler v2.3 software package (4). A total of 31,250 reads
were produced and assembled into 12 contigs comprising 407,516 bp,
with a maximum contig length of 137,441 bp, an average contig
length of 33,868 bp, and an average sequencing coverage of approxi-
mately 32.5 times (� 5.8). Genes were identified using the Broad
Institute’s automated phage annotation protocol (4). Additional
gene prediction analysis and functional annotation were performed
within the Integrated Microbial Genomes-Expert Review (IMG-ER)
platform (5).

General features of the EhV-202 genome sequence include a nu-
cleotide composition of 40.30% G�C, a total of 485 predicted pro-
tein coding sequences (CDSs), and three tRNA genes (Arg, Asn, and
Gln). Of the 485 CDSs annotated by IMG-ER, 93 have been anno-

tated with functional product predictions. Four hundred one CDSs
have homologues (�26% identity) within the EhV-86 genome, yet
only one shares 100% identity. EhV-202 is the most genetically dis-
tinct coccolithovirus strain sequenced to date. EhV-202 contains 83
unique CDSs; while the majority are of unknown function, two CDSs
have homology to glycosyltransferases, one to a zinc finger protein,
one to ADP ribose pyrophosphatase, one to lipopolysaccharide (LPS)
biosynthesis protein, and one to polyubiquitin. Among the EhV-202
CDSs displaying the lowest similarities to their EhV-86 homologues
is a putative phosphoglycerate mutase (62.30%), an ATPase
(60.86%), and a CDS containing a PDZ domain (42.62%). The CDSs
displaying the highest similarities to their EhV-86 counterparts in-
clude MCP (99.80%), sterol desaturase (99.51%), and DNA poly-
merase (92.13%).

Nucleotide sequence accession number. The draft genome se-
quence has been deposited in GenBank under accession number
HQ634145.
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