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Genomic paw prints in the DNA of the world’s wild
cats have clarified the cat family tree and uncovered
several remarkable migrations in their past

KEY CONCEPTS

m The family history of the cat has been murky
because cat fossils are sparse and difficult to
tell apart. But advances in the study of DNA
have made it possible to construct the first
clearly resolved family tree for cats.

= The DNA evidence shows that all living=ats
trace hack to a pantherlike predator that lived
in Southeast Asia 10.8 million years ago. The
great roaring cats were the first to branch off;
seven other lineages followed.

m As sea levels rose and fell, cats migrated to
new continents and developed new species.
A diminutive wildcat in the Near East was
domesticated 8,000 to 10,000 years ago.

m Despite their evolutionary success, almost
~ all wild cats are now threatened with
extinction. —The Editors

By Stephen J. O’Brien and

Warren E. Johnson

legant and enigmatic, cats tantalize not only those of us
Ewho share our sofas with the smaller versions but scien-

tists who have tried to puzzle out the origin and evolution
of their larger cousins. Where did the modern cat family evolve?
Why and when did they leave their homes and migrate across
continents? How many species actually exist, and which ones
are closely related?

Experts generally agree that there are 37 species in the family
Felidae, but they have offered dozens of classification schemes,
ordering cat species in as few as two to as many as 23 genera.
Who could argue? Under the skin, one cat species appears pretty
similar to another. They look like big cats, midsize cats and small
cats. Distinguishing a lion’s skull from a tiger’s can be a challenge
even for an expert, and genetic investigations that we have tried
over the past two decades have failed to sort the cats into defini-
tive groupings.

In recent years, however, a revolution in sequencing the ge-
nomes of various creatures, spearheaded by the Human Genome
Project and by powerful technologies to probe DNA, has provid-
ed some extremely valuable new tools for inquiry. Drawing on
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these novel techniques, the two of us, aided by
colleagues at other institutions, have now con-
structed the first clearly resolved Felidae family
tree. By comparing the same DNA sequences of
30 genes in each living cat species, we were able
to determine the branches of the tree. Then, to
arrive at the time each branch emerged, we used
securely dated fossils and “molecular clock”
analyses (which, based on the extent of differ-
ences in given genes, can estimate how long ago
species diverged from one another). The result
provided the first definitive look at how cats of
all sizes are related to one another and led us to
discern how and when these superb predators
colonized five continents.

A Sense of Order

We immediately noticed that the DNA studies
seemed to group the 37 species into eight dis-
tinct clusters, or “lineages.” We were fascinat-
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ed—and encouraged—to see that the eight
groups defined exclusively by molecular analy-
sis agreed with other kinds of observations,
such as that species in one lineage often shared
morphological, biological and physiological
characteristics found only in their group. For
example, one lineage contains all the great roar-
ing cats (lion, tiger, leopard, jaguar and snow
leopard). An incompletely ossified hyoid, a bone
in the neck that supports the tongue, is what
allows them to roar. Also in this group are the
clouded leopard and the Bornean clouded leop-
ard, little-known midsize cat species with a
beautiful marbled coat; because they have a
somewhat different bone structure in the neck,
they cannot roar.

The comparison of gene sequences identified
the lineages, the order of their emergence and,
with the help of fossil calibrations, the time
they appeared. Nevertheless, we needed two
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