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Inside the honeybee
It's not easy w bulld a bee, as new insights into
itz genes and anatomy are ra

e don't give bees much tlmught unless
they're terrorizing us at a picnic, but
theyre exquisitely complex
ereatures. Nature and Science reported last
week that the genome of the honeybee
has been mapped, making it only the
fourth bug to be so sequenced.
Researchers have already begun : -
studying that genetic blueprint, ' sy
. providing new insights into our : . e
most valuable insect—and new
strategies to save it from extinetion.

—Graphic by Lon Tweeten and Ed Gabel.
Text by Jotfrey Kluger and Kriztina Dell

Brain Smaller than the per:
od at the end of a sente

the bee brain owes its
satility to pertmps
polypeptides that di
havior. At least 3
produce those

Pathogen resistance
The bee's genes do ;
n|:|t give it aveny pow- B THORAX

Royal jelly Adult
bees secrete this
. protein mix, and
Why bees are in danger all young beos
Ower the past 50 years, the honeybee afit. BL:;?E;::,_
population in the WLS. has been cut in sive diet of roval
half. Here are some reasons: jellycantrans. — = Duill taste Baas are
forman erdinary -~ & poarly equipped
o THE VARROA MITE A tiny killer bechbariis il with taste genes,
first detected in the U.S. in 1987, laying queen - another likely result
the mite attacks honeybee adults and of the hive, since
larvae, wiping out a generation of young anvthing one bee
bees before they hatch eats has probably
Hindgut been proved safe
TRACHEAL MITES First spotted brr by another
inthe U.S.in 1984, tracheal mites i
attack the raspiratory system of adult j Poison
bees and can kill an entire hive in a mat- Outer body The exteri- sac
terof hours orof the bee is not par-
ticularly thick, a genetic Stinger When
PESTICIDES The wax in beehives adaptation that proba- deployed, it is left
is a natural sink for airborme bly arcse as a result of In the victim; the bee
toxins, and the relatively weak bee hive living, which keeps _1 dies soon after, but
immune system is no match far such bees safer than other, Wax the sac pumps poison
concentrations of man-made poisons more solitary insects secration for up to 20 min.

What we
stand to lose

Honeybees are responsi-
ble for up ta 30%" of food
in the 1.5, diet that relies
on pollination—and that

includes alfalfa-fed beef IRANGE GRAPES
#2005 peochiclion . ?lill'{ﬂbrﬂ_ itzs, i 3.8 billian Ths.
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The snmal hug

Inside a hive is aweall-
developed society,
governed mainly by scent
molecules, or pheromones.
Each hive has one queen,
about 500 male drones
and up to 50,000 sterle
fermale workers

Sharp smell The new
Egenome studies have
located the genes
that give the bee iis
acute sense of smell,
Smell = vital in an in-
sect that usas phero-
mones bolh to com-
municate locations
and toindicate rank

DRONES

Live about 5iv woolks
Borm to a soft life,

the stingerless male
bees’ sole purpose s
to conserve thelr cner-
2y and mate

with a queen

WORKERS

Live about six weaks
Literally worked to
death, they cara for
young, clean and
protect the hiva, for-
age for food and die
when thair wings
waar out

QUEEN — :
Lives one tu two yaars -
Lays up to 2,000

egEs aday or

400,000 a year,

Each colony can

haveonly ohe quesn, %

s0 she seaks out and ‘
destroys any rivals

@

The waggle dance, an elaborate figure-eight per-
farmance, Lells nearb:. worker bees the distance
to food and its direction in relation to the sun

Communication

WHAT IT
MEANS

Foad
source

Puollen As beas
coflect pollen for
foad, they also act
as sex workers,
scattering stray

grains among

male and female
flower parts, al-
lowing the plants

to reproduce

ALMONDS
&5 miflion [bs.

815 mitlion Ihs.

WHAT THE GENES TELL US

OUT OF AFRICA
Henaybees have been
wilh us for a long time.
Gana markars reveal
that bees migrated from
Africa to southam
Europe in two waves
abiout a million vears
ago. Al the end of the
lastice age, 10,000
VEArs ago, they spread
to northern Europe.
More recently, European
and African beos were

Found in Myanmar:

imported to the a 100 million-year-

Americas to serve as old honeybee

agricultural pollinators  trapped in amber
L i

i

‘-"-'II1_‘

/1
Africanized 155¢

hees " GD'”EE"“
migrating

pushing out ]
existing

north are
hees &

ATALE OF THREE BUGS Compared with the
mosquito and fruit fly, whose genomes have alzo
been sequenced, the honeybes has the best
sense of smell and the worst sense of taste
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HOWEYBEE

e 163 19 62
e 10 76 68

1 MILLION Approximate number of neunons in
the honeybee brain—about one-millionth the
total in the human brain. Yet the two spacies are
among anly a handful of ereatures that formn
large, complex societies

Can the hees be saved?

China, where pesticides are ovensed and 7
apple orchards are largely hand-fedilized by F
humans, gives usa peek al a beeless future.
Cutting back on harsh agricultural polsonsisa

first step, Mites can be controlled with menthal
vapar or mild pesticides that are safer for beas.
Genetically engineering a sturdier bee is areal—

if distant—possibility now that the genome has
been cracked
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