Bar-coding life
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ry. Color, shape, behavior—
these were our only means to
distinguish one species from
another, and for compari-
son’s sake, we filled museum
warehouses with dead par-
rots and glass cabinets with
beetles anchored by pins.
Years later, having be-
come an evolutionary biol-
ogist at Ontario’s Universi-
ty of Guelph, Hebert yearned
for amore efficient way to
catalog the planet’s life. Af-
ter nearly three centuries
of sweaty fieldwork, only
1.7 million species had been
described by the world’s
scientific community. By
even the most conser-
vative estimates, there
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shoot to the heart of biodi-
versity,” the fifty-nine-year-
old Hebert says. Inspira-
tion struck when he was lost
in the aisles of a supermar-
ket, marveling at how every
item on every shelf could be
identified by its twelve-digit
bar code. Why couldn’t
DNA, with all of its possible
combinations, be scanned
the same way?

In 2002, Hebert shared
his idea with his peers, most
of whom waved it away as
though it were one of the
sixteen hundred known spe-
cies of European midge. But
Hebert persisted, eventual-
ly finding his silver bullet in
amitochondrial gene known
as CO1, which is harbored
by every living thing larger
than a microbe. The unique
order of the 648 base pairsin
that gene made for the per-
fectbar code: long enough
to distinguish species with

98 percent accuracy
but short enough to be

were eight million to go. B B quickly and cheaply

“T've always been on
the lookout for the sil-
ver bullet that would

sequenced.
Next, Hebert set
about building a vast
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bar-code library, begin-
ning with the creatures he
knew best, the butterflies
and moths in his backyard.
Birds and fish followed, as
did $30 million in research
grants. This fall, Hebert’s
tiny lab was replaced with

a twenty-thousand-square-
foot factory, complete with
a small army of robots busily
trying to meet what he calls
“our production goals.” So
far, more than 160,000 spec-
imens have been cataloged.
With his increased capaci-
ty, Hebert hopes that he will
have banked bar codes for
five hundred thousand spe-
cies by 2014. “I would like to
see the job finished, so it re-

quires some haste,” he says.
There remains time for

dreaming, however. With-

in adecade, Hebert envisions

every family owning a hand-

held bar-code reader. Chil-

dren will find a tuft of fur in
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Above, the CO1 gene—the bar
code—of the imperial moth,
portable bar-code reader.

the forest and learn within
seconds that it came from a

white-tailed deer; their par-
ents can tell whether the
ground beefin the fridge is in
factall beef. And more practi-
cal applications are surfacing
almost daily. Already, Hebert
is working with the Food and
Drug Administration to help
curb the illegal trade in cer-
tain species, revealing, for in-
stance, that crates of import-
ed “cod” fillets were in fact
contraband fugu, the poison-
ous Japanese puffer fish.
Hebert’s detective work
has also uncovered hun=
dreds of new, even unsus-
pected species: Every ship-
ment from allies collecting
in the field risks balloon-
ing his workload, such as the
supposedly single species of
Costa Rican butterfly that
turned into ten. “The num-

bers are intimidating,” he
says. “They’ve scared the liv-
ing hell out of me all my life.
But we're finally wrestling
this thing to the ground”—
and at last without pins.
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