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are the two extant clades of archosaurs, a
group that includes the extinct dinosaurs
and pterosaurs. Fossils suggest that living
crocodilians (alligators,
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crocodiles, and gharials) have a most recent
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common ancestor 80 to
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.org/10.1126/
100 million years ago.
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Extant
crocodilians
are notable for their
distinct morphology, limited intraspecific
variation, and slow karyotype evolution.
Despite their unique biology and phylogenetic position, little is known about genome
evolution within crocodilians.
RATIONALE: Genome sequences for the

American alligator, saltwater crocodile, and
Indian gharial—representatives of all three
extant crocodilian families—were obtained
to facilitate better understanding of the
unique biology of this group and provide
a context for studying avian genome evolution. Sequence data from these three crocodilians and birds also allow reconstruction
of the ancestral archosaurian genome.
RESULTS: We sequenced shotgun genomic

libraries from each species and used a variety of assembly strategies to obtain draft
genomes for these three crocodilians. The
assembled scaffold N50 was highest for the
alligator (508 kilobases). Using a panel of
A complete list of affiliations is available in the full article online.
*Corresponding author. E-mail: ed@soe.ucsc.edu (R.E.G.);
david.a.ray@ttu.edu (D.A.R.)
Cite this article as R. E. Green et al., Science 346, 1254449
(2014). DOI: 10.1126/science.1254449

CONCLUSION: We used crocodilian, avian,

and outgroup genomes to reconstruct 584
megabases of the archosaurian common
ancestor genome and the genomes of key
ancestral nodes. The estimated accuracy of
the archosaurian genome reconstruction
is 91% and is higher for conserved regions
such as genes. The reconstructed genome
can be improved by adding more crocodilian and avian genome assemblies and may
provide a unique window to the genomes
of extinct organisms such as dinosaurs
and pterosaurs. ■

reptile genome sequences, we generated
phylogenies that confirm the sister relationship between crocodiles and gharials,
the relationship with birds as members of
extant Archosauria, and the outgroup status of turtles relative to
birds and crocodilians.
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ary change rather than intrinsic differences
in base-repair machinery. We hypothesize
that this single cause may be a consistently
longer generation time over the evolutionary history of Crocodylia.
Low heterozygosity was observed in each
genome, consistent with previous analyses,
including the Chinese alligator. Pairwise
sequential Markov chain analysis of regional heterozygosity indicates that during
glacial cycles of the Pleistocene, each species suffered reductions in effective population size. The reduction was especially
strong for the American alligator, whose
current range extends farthest into regions
of temperate climates.
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