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Lorem ipsum dolor sit amet,
consectetuer adipiscing elit,
10 a diam no nummy nibh euis-
mod tincidunt ut laoret dolore
ma20 a aliquam erat volutpat.
Ut wisienim ad minim veniam,
qui30 nostrud exerci tation
gllam corper suscipit lobortis
nis 40 aliquip ex ea commodo
consequat. Dus autem vel eum
irure 50 olor in hendrerit in
vul putate velit esse molestie
conse 60 at, vel illum dolore eu
feugiat nulla facilisis at vero
er 70 et accumsan et iusto odio
dignissim qui blandit praesent
80 tatum zzril delenit augue
duis dolore te feugait nullaa 90.
Lorem ipsum dolor sit amet,
consectetuer adipising elit, 100
a diam no nummy nibh euisod
tincidunt utlaoret dolore mall0
aaliquam erat volutpat. Ut wisi
enim ad minim veniam, qui 120
nostrud exerci tation ullam
corper susipit lobortis nis 130
aliquip ex ea commodo conse-
quat. Dus autem vel em irure
140 olor in hend reritin vulutate
velit esse molestie conse 150 at,

velillum dolore eu feugiat nulla

Facilisi at vero er 160 et ac-
cumsan et iusto odio dignisim
qui blandit praesent 170 tatum
zril delenit augue duis dolore
te feugait nulla a 180. Lorem
ipsum dolor sit amet, consec-
tetuer adipising elit,190 adiam
no nummy nibh euisod tinci-
dunt ut laoret dolore ma200 a
aliquam erat volutpat. Ut wisi
enima ad minim veniam, qui
210 nostrud exerci tation ullam
corper.

Susipit lobortis nis 220
aliquip ex ea commodo conse-
quat. Dus autem vel em irure
230 olor in hend rerit in vulu-
tate velit esse molestie conse
240 at, vel illum dolore eu feu-
giat nulla facilisi at vero er
250 et accumsan et iusto odio
dignisim qui blandit praesent
260 tatum zril delenit augue
duis dolore te feugait nulla a
270. Lorem ipsum dolor sit am-
et, consectetuer adipising elit,
280 a diam no nummy nibh eu-
isod tincidunt ut laoret dolore
ma290 aaliquam erat volutpat.
Ut wisienim ad minim veniam,
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qui 300 nostrud exerci tation
ullam corper susipit lobortis
nis 310 aliquip ex ea commo-
do consequat. Dus autem vel
em irure 320 olor in hend rerit
in vulutate velit esse molestie
conse 330 at, vel.

Mllum dolore eu feugiat
nulla facilisi at vero er 340 et
accumsan et iusto odio digni-
sim qui blandit praesent 350
tatum zril delenit augue duis
dolore te feugait nulla a 360.
Lorem ipsum dolor sit amet,
consectetuer adipising elit, 370
a diam no nummy nibh euisod
tincidunt ut laoret dolore ma
380 aaliquam erat volutpat. Ut
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wisi enim ad minim veniam,
qui 390 nostrud exerci tation
ullam corper susipit lobortis
nis 400 aliquip ex ea commo-
do consequat. Dus autem vel
em irure 410 olor in hend rerit
in vulutate velit esse molestie
conse 420 at, velillum dolore eu
feugiat nulla facilisi at vero er
430 et accumsan et iusto odio
dignisim qui blandit praesent
440 tatum zril delenit augue
duis dolore te feugait nulla a
450. Lorem ipsum dolor sit am-
et, consectetuer adipiscing elit,
460 a diam no nummy nibh eu-
ismod tincidunt utlaoret dolore
ma470 aaliquam erat volutpat.

Ut wisienim ad minim veniam,
qui480 nostrud exerci tation
ullam corper suscipit lobortis
nis 490 aliquip ex ea commodo
consequat. Dus autem vel eum
irure 500 olor in hendrerit in
vul putate velit esse molestie
conse 510 at, vel illum dolore eu
feugiat nulla facilisis at vero er
520 et accumsan et iusto odio
dignissim qui blandit praesent
530 tatum zzril delenit augue
duis dolore te feugait nulla a
540. Lorem ipsum dolor sit am-
et, consectetuer adipising elit,
550 a diam no nummy nibh eu-
isod tincidunt ut laoret dolore
ma 560 aaliquam erat volutpat.
Ut wisienim ad minim veniam,
qui 570 nostrud exerci tation
ullam corper susipit lobortis
nis 580 aliquip ex ea commo-
do consequat. Dus autem vel
em irure 590 olor in hend rerit
in vulutate velit esse molestie
conse 600 at, vel illum dolore
eufeugiatnulla.

Facilisi at vero er 610 et ac-
cumsan et iusto odio dignisim
qui blandit praesent 620 tatum
zril delenit augue duis dolore

te feugait nulla a 630. Lorem
ipsum dolor sit amet, consec-
tetuer adipising elit, 640 adiam
no nummy nibh euisod tinci-
dunt ut laoret dolore ma650 a
aliquam erat volutpat. Ut wisi
enim ad minim veniam, qui
660 nostrud exercitation ullam
corper.

Susipit lobortis nis 670
aliquip ex ea commodo conse-
quat. Dus autem vel em irure
680 olor in hend rerit in vulu-
tate velit esse molestie conse
690 at, vel illum dolore eu feu-
giat nulla facilisi at vero er
700 et accumsan et iusto odio
dignisim qui blandit praesent
710 tatum zril delenit augue
duis dolore te feugait nulla a
720. Lorem ipsum dolor sit am-
et, consectetuer adipising elit,
730 a diam no nummy nibh eu-
isod tincidunt ut laoret dolore
ma740 a aliquam erat volutpat.
Ut wisienim ad minim veniam,
qui 750 nostrud exercitation ul-
lam corper susipit lobortis nis
760 aliquip ex eacommodo con-
sequat. Dus autem velemirure
770 olor in hendreritin vulutate

Build the flight cage

Collect the body odors
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While the volunteers slept,

P

The Macha Research Trustis remote. “Not abackhoe, cement truck
or crane withinmiles,” Chris Book, the institute’s administrative di-
rector, said. Local workers mixed the concrete, poured the founda-
tion and erected the steel beams by hand, while a tailoring company
sewed together the netting that encloses the structure.
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Vacuum up the mosquitoes

In the morning, the scientists collected the
mosquitoes with vacuums strapped to their
backs. “We use ourselves as the lure,” Dr. Mc-
Meniman said. “So as soon as they land onus, we
cansuck themup.”

Release the
(tiny) beasts
Anopheles
gambiae is
“the night owl
of the mosqui-
to world,” Dr.
McMeniman
said, so the
experiments
began in the
evening. At
8 p.m., one
researcher
entered the

cause malaria.)
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flight cage with a container of 200 hungry
mosquitoes, released the insects and then
quickly exited. (The mosquitoes were bred
in a lab and did not carry the parasites that

Resetandreuse the arena

The scientists tested the same six volunteers
against one another for six nights. They found that
the mosquitoes were most attracted to a partici-
pant who gave off high levels of carboxylic acids,
which are produced by skin microbes and sebum,
anoily residue secreted by glands in the skin. The
volunteer least attractive to the mosquitoes emit-
ted not only low levels of carboxylic acids, but also
lots of eucalyptol, a plant-derived compound that
is common in a variety of foods and is known to
repel mosquitoes.

-
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For a bloodthirsty, global
health threat, the African malar-
iamosquito, Anopheles gambiae,
has surprisingly discriminating
taste. It prefers feeding on hu-
mans to other animals, is more
attracted to some people than
others and even then appears to
have a particular predilection
for feet.

“Despite being quite tiny, the
African malaria mosquito has a
very powerful sense of smell,”
Conor McMeniman, a vector
biologist at Johns Hopkins Uni-
versity, said. “And it also can be
quite choosy.”

Scientists have spent decades
trying to decode the chemistry
of mosquito attraction, working
toidentify precisely which odors
they are drawn to and why some
people are mosquito magnets.
To explore such questions, re-
searchers have often released
theinsects into smalllaboratory
wind tunnels stocked with used
socks or sweat-coated glass
beads.

But Dr. McMeniman wanted
to better replicate the way that
the mosquito selects its targets

Produce the people

At 10 p.m., six volunteers climbed into individual canvas tents ar-
rayed around the perimeter of the flight cage. The volunteers, who
wore scrubs, had been asked to refrain from using scented personal
products and from eating onions, garlic or other smelly foods. Then,
they slept. As they did, a low-speed fan blew their scents through
a flexible aluminum tube — a repurposed bit of air-conditioning
ductwork — sewn into the foot of each tent.

Track the mosquitoes

The odors traveled through the ducts and
into the flight cage, about 50 feet away.
Each tube discharged its scented plumes
over a small aluminum plate, which had
been warmed to the temperature of hu-
man skin. The researchers used infrared
camerastorecord the mosquitoeslanding
on each hot plate, “which is a good sign
that they’re ready to bite,” Dr. McMeni-
man said. Then, they tallied the number
of landings on each participant’s plate.

perimental arenas on other continents, to probe the
preferences of local mosquito species. “Because

in the real world. “We really
wanted to create a spacious sort
of home away from home for the
Anopheles gambiae mosquito,”
he said, “where we compete
multiple sources of human odor
against each other to see what
theylike best.”

And so, he and his colleagues
built a 4,300-square-foot “flight
cage” at the Macha Research
Trust,ahealthresearchinstitute
in southern Zambia. The struc-
ture became the centerpiece of
an elaborate experimental sys-
tem involving sleeping volun-
teers, customized canvas tents,
precisely warmed hot plates and
mosquito-tracking cameras.

Although the research is in
early stages, the scientists hope
that learning more about “the
sensory biology of how mosqui-
toes track and hunt humans”
could lead to better mosquito
lures and repellents and, ulti-
mately, new strategies for tack-
ling malaria, Dr. McMeniman
said.

Here’s how they conducted
their first studies, which were
published in May in Current Bi-

ology.
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the scientists collected air
samples from each tent. They
werelater analyzed inthelab
to determine each person’s

Expand the experiments

Theresearchers hope to expand their pool of vol-
unteersin Zambia to further investigate the chem-
icals and the microbes that mosquitoes are drawn

you can be sitting in your backyard, and having
a conversation with somebody and you might be
slapping at the mosquitoes constantly, while your
friend sitting next to youis hardly getting bitatall,”

“scent signature.”

- to. They are also interested in building similar ex-

Mr. Book said. “What’s the difference?”
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Lorem ipsum dolor sit amet,
consectetuer adipiscing elit,
10 a diam no nummy nibh euis-
mod tincidunt ut laoret dolore
ma20 a aliquam erat volutpat.
Ut wisienim ad minim veniam,
qui30 nostrud exerci tation
gllam corper suscipit lobortis
nis 40 aliquip ex ea commodo
consequat. Dus autem vel eum
irure 50 olor in hendrerit in
vul putate velit esse molestie
conse 60 at, vel illum dolore eu
feugiat nulla facilisis at vero
er 70 et accumsan et iusto odio
dignissim qui blandit praesent
80 tatum zzril delenit augue
duis dolore te feugait nullaa 90.
Lorem ipsum dolor sit amet,
consectetuer adipising elit, 100
a diam no nummy nibh euisod
tincidunt utlaoret dolore mall0
aaliquam erat volutpat. Ut wisi
enim ad minim veniam, qui 120
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nostrud exerci tation ullam
corper susipit lobortis nis 130
aliquip ex ea commodo conse-
quat. Dus autem vel em irure
140 olorinhendreritin vulutate
velit esse molestie conse 150 at,
velillum dolore eu feugiat nulla

Facilisi at vero er 160 et ac-
cumsan et iusto odio dignisim
qui blandit praesent 170 tatum
zril delenit augue duis dolore
te feugait nulla a 180. Lorem
ipsum dolor sit amet, consec-
tetuer adipising elit,190 adiam
no nummy nibh euisod tinci-
dunt ut laoret dolore ma200 a

aliquam erat volutpat. Ut wisi
enima ad minim veniam, qui
210 nostrud exerci tation ullam
corper.

Susipit lobortis nis 220
aliquip ex ea commodo conse-
quat. Dus autem vel em irure
230 olor in hend rerit in vulu-
tate velit esse molestie conse
240 at, vel illum dolore eu feu-
giat nulla facilisi at vero er
250 et accumsan et iusto odio
dignisim qui blandit praesent
260 tatum zril delenit augue
duis dolore te feugait nulla a
270. Lorem ipsum dolor sit am-
et, consectetuer adipising elit,
280 a diam no nummy nibh eu-
isod tincidunt ut laoret dolore
ma290 aaliquam erat volutpat.
Ut wisienim ad minim veniam,
qui 300 nostrud exerci tation
ullam corper susipit lobortis
nis 310 aliquip ex ea commodo
consequat. Dus autem vel em

irure 320 olor in hend
rerit in vulutate velit
esse molestie conse
330at, vel.

Mllum dolore eu
feugiat nulla facilisi
at vero er 340 et ac-
cumsan et iusto odio
dignisim qui blandit
praesent 350 tatum
zril delenit augue duis
dolore te feugait nulla a
360. Lorem ipsum dolor
sit amet, consectetuer adip-
ising elit, 370 adiam no nummy
nibh euisod tincidunt ut laoret
dolore ma 380 a aliquam erat
volutpat. Ut wisi enim ad min-
im veniam, qui 390 nostrud
exerci tation ullam corper su-
sipit lobortis nis 400 aliquip ex
ea commodo consequat. Dus
autem vel em irure 410 olor in
hend rerit in vulutate velit esse
molestie conse 420 at, vel illum
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dolore eu feugiat nulla facilisi
at vero er 430 et accumsan et
iusto odio dignisim qui blandit
praesent 440 tatum zril delenit
augue duis dolore te feugait
nulla a450. Lorem ipsum dolor
sit amet, consectetuer adipisc-
ing elit, 460 a diam no nummy
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nibh euismod tincidunt ut
laoret dolore ma 470 a ali-

quam erat volutpat. Ut

wisi enim ad minim ve-

niam, qui480 nostrud ex-

erci tation ullam corper
suscipit lobortis nis 490
aliquip ex ea commodo
consequat. Dus autem vel
eum irure 500 olor in hen-

drerit in vul putate velit esse
molestie conse 510 at, vel illum
dolore eu feugiat nulla facilisis
at vero er 520 et accumsan et
iusto odio dignissim qui blandit
praesent 530 tatum zzril dele-
nit augue duis dolore te feugait
nulla a 540. Lorem ipsum dolor
sit amet, consectetuer adipis-
ing elit, 550 a diam no nummy
nibh euisod tincidunt ut laoret
dolore ma 560 a aliquam erat
volutpat. Ut wisi enim ad min-



