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Banned Gemstone Now 100% Legal

In Ancient Rome this necklace could have been the
end of you. Tyrian purple was a color reserved for
the Emperor alone. Back then, breaking the law to
make a fashion statement meant risking your life.
But today, you're free to flaunt this strand without
fear of repercussion. And thanks to a very special
offer, you don't even have to be afraid of the price.
Today, you can bring home this stunning 100-ctw
Tyrian Amethyst Necklace for ONLY $39!

History’s luxury law repealed. The Emperor’s ban
no longer applies. It’s now safe to be seen in this

royal hue. Purple belongs to the people! And what

better way to indulge yourself than with our Tyrian
Amethyst Necklace? This spectacular 18” strand

. . ¥ Order now to get this
boasts 100 carats of polished, genuine amethyst

beads paired with elegant, gold-finished spacers. $299 necklace

Time is running out. The appeal of amethyst has
endured for centuries, but these necklaces won't
stick around forever. Independently appraised at
$445, this necklace was initially priced at $299.
That's good, but we prefer great. That's why, for a
limited time, you can own this stunning necklace
for only $39!

Your satisfaction is guaranteed. Wear the necklace
for a few weeks and see for yourself. If you're not
completely satisfied by the Tyrian Amethyst Neck-
lace, send it back within 30 days and we'll refund
100% of your purchase price. But if history is any
indication, once you experience this breathtaking
color up close, you'll do everything you can to keep
it from getting away!

Independently Appraised at $445* |
Tyrian Amethyst Necklace $299-

INSTANTLY!

When you use your
PROMOTIONAL CODE

Promotional Code Price Only $39+ S&P Save $260
Order now to take advantage of this fantastic low price.

1-888-870-9512

Your Promotional Code: TAN162-01

Please use this code when you order to receive your discount.

® | » ACCREDITED Necklace enlarged to
Auer LB i show luxurious detail.
14101 Southcross Drive W., Dept. TAN162-01, Rating oy

Burnsville, Minnesota 55337 www.stauer.com

* For more information concerning the tzvpmz’ml, 100 carats of genuine amethyst Goﬁ-ﬁ ished spacers
visit http://www.stauer.com/appraisedvalues.asp.

Smart Luxuries—Surprising Pri’e
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Science

Special Report

BEYOND THE MICROBIOME
14 Microscopic Menagerie

The microbes dwelling in and on multicellular organisms
should be viewed as evolutionarily inseparable from their
hosts, some biologists argue. By Susan Milius

18 [ he Vast Virome

When it comes to the microbiome, bacteria get all the press.
But virologists are starting to realize that their subjects also
do a lot more than make people sick. By Tina Hesman Saey

Mother Lode

Certain sugar molecules in human breast milk do more to
foster beneficial microbes, and banish harmful ones, than they
do to nourish newborns. By Jessica Shugart

News
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Forty-year-old data from

launch a debate over the
buildup of lunar dust.

Cobra and python genes

the Apollo moon missions

help explain the evolution

of venom, binge eating
and leg loss in snakes.

Dyslexia may be caused
by poor connections
among language-
processing regions of
the brain.

2

Leaky intestines and
chemicals made by
microbes in the gut
could be to blame for
some cases of autism.

The infamous drug
thalidomide sends
Crohn’s disease into
remission in children.

An insect version of
sexual frustration
shortens life spanin
fruit flies.

Astronomers snap the
sharpest view yet of
Saturn’s monstrous
six-sided storm.

Colossal plasma flows
transport heat across
the sun’s surface and
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Origin-of-life theory The physics behind a tea
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13 Newsin Brief 30 FEEDBACK
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Genetic changes help
explain how the ghost
shark (left) lost its
stomach, a new test
might be able to
determine a cancer
patient’s prognosis,
Earth’s plate boundaries
give birth to diamonds,
and more.

Your gut bacteria really
are what you eat.

COVER Researchers are
only beginning to reveal
how intimately bacteria,
viruses, fungi and archaea
intertwine with multi-
cellular life. Charis Tsevis
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EDITOR'SNOTE

A newfound respect for the microbial world

Many years ago, I heard the scientist
and writer Stephen Jay Gould speak
eloquently and convincingly about bac-
terial dominance. Despite what many
people think about humans’ place in the
scheme of things, he said, we live in a
world of microbes. “The most outstand-
ing feature of life’s history is that through
3.5 billion years this has remained,
really, a bacterial planet,” he said in a 1997 interview with
Mother Jones. “Most creatures are what they’ve always been:
They’re bacteria and they rule the world. And we need to be
nice to them.” (If it has been awhile since you’ve indulged in
Gould’s wonderful prose, I highly recommend his 1996 essay
“Planet of the bacteria,” available at bit.ly/SN_Gould.)

Gould would not be surprised to learn, I think, of all the
rich details coming out about just how bacteria and other
small-scale creatures (the archaea, fungi and viruses) exert
dominance on other living things, including us. Thanks to
technical advances in genetic sequencing that have made it
relatively affordable and easy to take microbial censuses,
scientists have been able to explore the microscopic denizens
of the soil, oceans, Earth’s crust and, increasingly, the human
body. Last issue, Tina Hesman Saey offered a wrap-up of some

of 2013’s most exciting findings about the human microbiome
(SN:12/28/13, p. 18), the collection of all the microbial crea-
tures that live in and on the body. In this issue, Science News
considers the next frontiers of microbiome research.

New insights into how microbes influence the lives and
evolution of animal species are front and center in Susan
Milius’ story on Page 14. Saey, beginning on Page 18, considers
scientists’ emerging appreciation of how viruses that call
humans home affect health and disease. Diet’s influence on
the microbiome is examined on Page 32. On Page 22, former
intern Jessica Shugart provides a detailed look at a conse-
quence of humans’ intimate relationship with microbes:
Many sugars in human breast milk nourish bacteria, not
babies. It turns out that these sugars also tweak the baby’s
immune system to help beneficial microbes colonize the
gut, fend off possibly dangerous bacteria and even trigger
changes in gene activity that help protect cells from patho-
gens. With growing evidence of such benefits, scientists are
looking for ways to mass-produce these oligosaccharides.

Gould was right: The microbial world dominates our exis-
tence in ways we are just beginning to appreciate. And it will
be to our benefit if we can use our growing understanding to
foster a healthy relationship with the microscopic inhabitants
whose turf we share. — Eva Emerson, Editor in Chief
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99.9% pure silver

Need a reason to own this silver dollar?

Here are FIVE:

#1 FIRST RELEASE!

This is the FIRST RELEASE of 2014
Australian Koala Silver Dollars. Lock
in yours now in pristine Brilliant
Uncirculated condition—exactly

as issued by the mint.

#2 One Ounce of Pure Silver
The Koala is Australia’s silver dollar.
This massive silver dollar contains a
tull Troy ounce of 99.9% pure silver.
With a diameter of 40.6mm, it’s one of
the largest silver dollars in the world!

#3 Official Legal Tender

Silver Dollar

Savvy buyers know that there’s a secret
to buying legal tender silver dollars.
You own pure silver with the absolute
security of government guaranteed
purity, weight, and authenticity.

This government guarantee is struck
directly into the surface of the coin!
GovMint.com is an official distributor
for these 2014 Australian silver dollars.

#4 One of the World’s Most
Limited Silver Dollars

This Australian Koala Silver Dollar is one
of the world’s most limited silver dollars!
MILLIONS fewer Silver Koalas are struck
than any of the comparable silver coins
of U.S., Canada, China, Austria, or Mexico.
Collectors place low mintage coins near
the top of their “must have” list—and
you should too!

#5 One-Year-Only Design

The design for the Koala Silver Dollar
changes each year, which keeps collectors
coming back to this popular series as
they seek to own all the past designs.
The first-year 2007 Koala Silver Dollar
originally sold for $29.95. Today, that
same coin commands prices as high as
$96.57. Likewise, the 2008 coin today
sells for over $90. This 2014 Koala
Silver Dollar design features a close

up of a furry koala surrounded by the
gum tree leaves. As official Australian
legal tender, the obverse design
features Queen Elizabeth II.

Lock in Yours Now—Guaranteed!
This is our first release of the brand new
2014 Australian Koala Silver Dollar. You
can lock in yours now at our as low as
$29.95—the same price we sold the
2007 coin for seven years ago! Your
satisfaction is assured with our no
hassle 30-day Guarantee.

Buy Now and SAVE More!
One 2014 Koala Silver Dollar coin for
only $33.95 plus s/h
Five for $32.95 each plus s/h
Ten for $31.95 each plus s/h
Twenty for $29.95 each plus s/h

SAVE $80 or more!

For fastest service, call toll-free 24 hours a day

1-888-517-8602

Offer Code FKB167-01
Please mention this code when you call.

GOVMINT.COM@

YOUR ONE BEST SOURCE FOR COINS WORLDWIDE
14101 Southcross Drive W., Dept. FKB167-01
Burnsville, Minnesota 55337
www.GovMint.com

Prices and availability subf'ect to change without notice. Past performance is not a predictor of future performance. NOTE: GovMint.com® is a private distributor of worldwide government coin and currency
issues and privately issued licensed collectibles and is not affiliated with the United States government. Facts and figures deemed accurate as of November 2013 ©2013 GovMint.com.

ADVERTISEMENT


http://www.sciencenewsdigital.org/sciencenews/20140111/TrackLink.action?pageName=3&exitLink=http%3A%2F%2FGovMint.com
http://www.sciencenewsdigital.org/sciencenews/20140111/TrackLink.action?pageName=3&exitLink=http%3A%2F%2FGovMint.com
http://www.sciencenewsdigital.org/sciencenews/20140111/TrackLink.action?pageName=3&exitLink=http%3A%2F%2FGovMint.com
http://www.sciencenewsdigital.org/sciencenews/20140111/TrackLink.action?pageName=3&exitLink=http%3A%2F%2Fwww.GovMint.com

NOTEBOOK

SAY WHAT?

Kleptoplast
\KLEP-toh-plahst\ n.

A cellular part such as a light-
harvesting chloroplast that an
organism takes from algae it has
eaten. Some sea slugs hold on

to these stolen chloroplasts for

Excerpt fromthe
January 11, 1964,
issue of Science

News Letter months. Scientists thought the
slugs (one shown) might get extra
50 YEARS AGO food from the photosynthetic

organelles (SN: 2/13/10, p. 10). But
now it appears that two of the four
species known to steal chloroplasts
don’t use them. The slugs lack genes

Flightless Birds
Face Extinction

The government of New

Zealand is desperately try-
ing to save what is left of its
world-famous flightless
birds. The man-sized moa
has been extinct for two cen-
turies, and the flightless huia
for one. Other species,
including the remaining
varieties of huia, the kiwi,
the flightless rail, the takahe
and the kakapo are all on the
verge of disappearance. Of
these, the kiwi is perhaps the
best known, but it is the
takahe and the kakapo that
are in the greatest danger

of extinction. These two
birds live in the still-wild
Fiordland in the southwest
of the South Island. Both are
virtually defenseless against
predators.

UPDATE: New Zealand’s
flightless birds have limped
through the last few
decades, but conservation
efforts have had some suc-
cess. After transplantation
to a predator-freeisland, the
kakapo population increased
from alow of 50 in the 1990s
to about 125 today. Likewise,
there are now more than
250 transplanted takahe.
Many are successfully breed-
ing in their new homes.
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needed to help chloroplasts func-
tion, and without food they starve

at the same rate in the light as in the

dark, where the chloroplasts can’t

work, researchers report November

20 in the Proceedings of the Royal
Society B. — Sarah Zielinski

Steam movement in kettle

Steam

SOURCE: R.H. HENRYWOOD AND A. AGARWAL/
PHYSICS OF FLUIDS 2013

Pressurized
steam moving
past the plates
(black) in atea
kettle’s spout
produces vor-
tices that split
off and gener-
ate acoustic
waves (orange),
creating a whis-
tling sound.

MYSTERY SOLVED

Tea time

Leave it to the English to solve
the mystery of a tea kettle’s
whistle. English physicist Lord
Rayleigh proposed in 1877 that
water molecules bouncing back
and forth in the spout produce
the whistle, but new experi-
ments show that little swirls of
steam are responsible. Univer-
sity of Cambridge engineers
mimicked a tea kettle in the
laboratory using tubing and a
series of pressure sensors and
microphones. The researchers
found a two-step process; steam
lazily rising from water that

is just starting to boil vibrates
within the spout to produce a
faint tone, much the way a bottle

neck hums when you blow across its mouth. Then, as pressure builds and a strong jet

of steam escapes through the lid’s opening, small vortices of steam break off and create
pressure waves in the air that we hear as a high-pitched whistle, Ross Henrywood and
Anurag Agarwal report in the October Physics of Fluids. The whistle rises in pitch as the
speed of the jet grows. In addition to satisfying the curiosity of tea drinkers, Henrywood
says the research could help engineers reduce pesky noises caused by fluid rushing
through household plumbing and industrial pipelines. — Andrew Grant

FROM TOP: SVEN GOULD AND JAN DE VRIES/HHU DUSSELDORF, CENTER FOR ADVANCED IMAGING;

SILVER-JOHN/SHUTTERSTOCK; ADAPTED BY S.EGTS



1]

"r..-.l”.ll

1
)

2013 Broadcom MASTERS finalists at the U.S. Capitol.
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Join Broadcom MASTERS!

Broadcom congratulates our N %

i ' el ATy
nafional finalists and salutes the I MASTERS
thousands of young scienfists and B I3

engineers who participated in the
2013 Broadcom MASTERS®.

About Broadcom MASTERS

Broadcom MASTERS, a program of Society for Science & the Public, stands for
Math, Applied Science, Technology, and Engineering for Rising Stars. Please
visit www .societyforscience.org/broadcom-masters or download the app at
www.broadcomfoundation.org/masters to learn how you can compete in this
premier science and engineering competition, created to inspire for é6th, 7th,
and 8th grade students to pursue their personal passion for science and math

into high school.

www.societyforscience.org/broadcom-masters
www.facebook.com/broadcommasters
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BY MEGHAN ROSEN

Beware of lunar dust bunnies. Moon dust
may pile up far more quickly than scien-
tists thought, and the claim is churning
up some controversy. Powdery particles
resting on the moon’s surface could form
a layer up to 1 millimeter thick every
1,000 years, according to a new analysis.

The estimate relies on data dug up
from the Apollo missions of the 1960s
and 1970s.

“It’s pretty remarkable that we’re still
getting results out of 40-year-old data,”
says physicist James Gaier of NASA’s
Glenn Research Center in Cleveland.
Other researchers have used computers
to simulate lunar dust, he says, “but we
haven’t really had any data.”

Apollo 11 gave astronauts and scien-
tists their first taste of moon dust. When
the spacecraft descended, the rocket’s
engines kicked up dust clouds that made
a clear moon landing tricky. And when
the astronauts ventured outside, dust
slicked the ladders, stuck to their suits
and fouled experiments.

The gritty substance filled in boltholes,
made vacuum seals leak and dulled shiny
surfacesintended to protectinstruments
from overheating by reflecting sunlight.
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ATOM & COSMOS

Moon dust gathers surprisingly fast

Data from Apollo missions stir debate about the lunar surface

Moon dust, the fine grains that coat
the lunar surface and stuck to Apollo
astronauts and their equipment,
may accumulate more rapidly than
researchers once thought.

Moon dust is finer than flour but sharp,
says study coauthor Brian O’Brien of
the University of Western Australia in
Crawley. “Think of shards of a broken
bottle,” he says.

In 1966, O’Brien invented the first
device to measure moon dust. His
matchbox-sized gadget housed solar
cells and thermometers, and journeyed
to the moon with Apollo 11 in 19609.

In sunlight the solar cells generated
an electrical current and beamed voltage
datatoEarth. Thedevice coulddetectdust
because particles sticking to the cells’
surfaces blocked incoming sunlight,
making the voltage drop.

Later Apollo missions carried more
dust detectors to the moon, and for six
years, the gizmos sent data home every
54 seconds. NASA copied the infor-
mation onto 7-track tapes but later
lost them.

“Back then, nobody gave a darn about
dust,” says Lawrence Taylor, ageochem-
ist at the University of Tennessee at
Knoxville who worked on the Apollo
missions. NASA had so much other data
coming in that the dust detector data
“sort of fell by the wayside,” he says.

When NASA announced in 2006 that

it had misplaced the tapes, O’Brien
scrambled to recover the lost data. His
personal files held some of the infor-
mation and he tracked down other
researchers to complete the dataset.

In the new analysis, O’Brien and Uni-
versity of Western Australia colleague
Monique Hollick wanted to measure
moon dust’s natural accumulation rate.
So they analyzed only measurements
collected hundreds of hours after astro-
nauts left the moon.

To estimate just how much dust had
caused the solar cells’ voltage drop, the
researchers used results from previ-
ous experiments with fake moon dust.
Scientists had sprinkled dust on solar
cells and measured changes in output.
The high rate of dust accumulation that
Hollick and O’Brien report Novem-
ber 19 in Space Weather has stirred up
wildly different opinions among other
scientists.

“It’s just too much dust,” Taylor says.
“Nobody will believe it.” He says the
estimate is flawed because the simu-
lated dust doesn’t really mimic moon
dust. What’s more, other aspects of lunar
weather could have perturbed the solar
cells, causing similar voltage drops, adds
planetary scientist David Williams of the
NASA Goddard Space Flight Center in
Greenbelt, Md.

Though the estimate is larger than
previous calculations, the rate of dust
accumulation is small relative to that on
Earth. “This is telling us that if you set
something down on the moon, it’s going
to stay pretty clean,” Gaier says.

He thinks the findings could give
researchers clues about dust transport
over the lunar surface, a topic that’s
been controversial. Some scientists
think electrostatic forces gently sputter
dust over the moon; others believe dust
swirls around in sweeping storms. The
new results suggest that dust isn’t mov-
ing all that much. But, he adds, “the jury
is still way out on this.”

EUGENE CERNAN/NASA



GENES & CELLS

Snake DNA offers clues to the
evolution of venom, binge eating

Python and cobra genes changed quickly as new
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hunting adaptations arose

BY TINA HESMAN SAEY

Snake genes are in high evolution-
ary gear. The first two complete snake
genomes ever assembled, of a Burmese
python and king cobra, reveal that
many snake genes have changed more
rapidly than those of other vertebrates,
researchers report December 2 in two
studies in the Proceedings of the National
Academy of Sciences.

Snakes have evolved some extreme
survival strategies. Cobras and pythons
represent some of the most out-there
examples, says David Pollock, a coauthor
of both studies who is an evolutionary
biologist and genomicist at the Univer-
sity of Colorado School of Medicine in
Aurora.

Burmese pythons (Python molurus
bivittatus) are ambush predators that
seldom find meals. When they do, they
gorge. Adult pythons can swallow an
adult pig whole. Within four days of con-
suming such a feast, the snake’s organs
expand by atleast 35 percent, with some
even doubling in size.

“The change in metabolic activity
is greater than a racehorse going from
standing still to running a quarter-mile
race,” Pollock says. After the meal is
digested, the organs shrink back to size
within days. Pollock and his colleagues
determined that this extreme metabo-
lismis coordinated by hundreds of genes.

Kingcobras,in contrast, rely on venom
to take down prey. They are one of the
deadliest species of venomous snakes,
says Jimmy McGuire, an evolutionary
biologist at the University of California,
Berkeley. “One is almost certainly toast if
bitten by an adult king cobra in a setting
where there is no immediate access to
antivenin.” Studying how snake venom
evolved may lead to better treatments,
he suggests.

The king cobra (Ophiophagus hannah)

preys on other snakes and is
ideal for studying venom
evolution because it must
evolve new toxins to take
down its victims as prey
develop defenses against old
toxins.

Michael Richardson,
a developmental
biologist at Leiden
University in the
Netherlands, and his
colleagues discovered
that cobras’ venom glands
produce a small RNA known as miR-
375, which in other animals is found in
the pancreas and the pituitary gland.
MicroRNAs help regulate where and
when proteins are made. Finding the
microRNA in the venom gland may
revive an out-of-favor theory that
venom glands evolved from the pan-
creas, though Richardson cautions that
the result does not prove evolutionary
connection. He thinks that organs such
as the pancreas and venom gland both
produce miR-375 because they need to
secrete proteins.

As for venom components, the
researchers discovered that king cobras
produce 20 different categories of tox-
ins. Many are altered versions of pro-
teins produced elsewhere in the body.
The team found that many venom genes
started out as duplications of “normal,
old, innocent housekeeping
genes,” Richardson

Scientists have
discovered that
coordinated
efforts of hundreds
of genes allow the
Burmese python’s
organs to grow after a
big meal and then rapidly
shrink once digestion is

complete.
e,/.-f:

King cobras evolved
deadly venom from ordinary
proteins. Duplicated genes and

mutations altered the proteins’ functions,
turning them into toxins.

says. During cobraevolution, those genes
in the venom glands rapidly shifted and
took on new, deadly properties.

The quick change of nontoxic proteins
into venom surprised Scott Edwards, an
evolutionary biologist at Harvard Uni-
versity. “Proteins tend to evolve inavery
conservative manner,” he says. The rapid
change probably reflects strong evolu-
tionary pressure to keep up with and
override prey defenses.

The researchers also found a genetic
explanation for snakes’ limbless bod-
ies: amissing gene. Snakes have anearly

complete set of Hox genes, which lay
out the body plans of a vari-
ety of animals. Even though

snakes have almost all the

genesrequired tobuild legs,
theylack one called Hoxd12,
which scientists previously
showed to be important for
limb development in four-legged
creatures. The gene probably went miss-
ing in an early snake ancestor.
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BODY & BRAIN

Faulty brain
wiring may
contribute
to dyslexia

Adults with
disorder showed
difficulty relaying
information among
language areas

BY BETH MOLE

Hampered connections between brain
regions that decipher spoken sounds
may partly explain why people with
dyslexia have trouble reading and spell-
ing, researchers report in the Dec. 6
Science. Both activities require the abil-
ity to translate the sounds of language

into meaning, which is an obstacle for
people with dyslexia.

The new results provide some of the
first support for an underdog hypothesis
that broken bridges in the brain thwart
these mental interpretations of sound
information. Neuroscientists have tra-
ditionally held — and previous data have

Connections between language-processing
regions of the brain (shown here as colored
links in a diffusion magnetic resonance image)
may be impaired in people with dyslexia.

supported — the competing hypothesis
that the learning disorder arises from
trouble properly distinguishing the
sounds of language before they’re inter-
preted by the brain.

In the study, Bart Boets of Katholieke
Universiteit Leuven in Belgium and col-
leagues investigated brain activity using
functional magnetic resonance imaging.
The researchers compared patterns of
brain activity in 23 adults with dyslexia
with those of 22 adults without the dis-
order after both groups listened to frag-
ments of words.

The two groups had similar activ-
ity in the speech-processing regions of
their brains, suggesting that adults with
dyslexia can distinguish the sounds of
speech just as well as, if not better than,
adults without the disorder.

But those with the disorder had more
trouble transmitting a sound’s repre-

GENES & CELLS

Autism may be linked to chemicals
produced by microbes in the gut

BY TINA HESMAN SAEY

Leaky intestines and an abnormal mix of
gut microbes may contribute to autism
symptoms, a study of mice suggests.

Mice with autism-like behaviors
have a skewed mixture of intestinal
microbes that results in high levels of
certain chemicals, including one simi-
lar to a compound found in the urine of
some children with autism. These mice
also have leaky intestines, which allows
the chemicals to build up in the ani-
mals’ blood, researchers report in the
Dec.19 Cell.

Giving the mice beneficial bacteria
reduced gut leakiness and improved
some abnormal behaviors, suggesting
that some children with autism might
benefit from probiotic treatments.
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The study “really connects the dots
on some scattered observations about
kids with autism spectrum disorders,”
says Alessio Fasano, a gut biologist at
Massachusetts General Hospital in
Boston. While previous studies have also
linked changes in intestinal microbes
to autism, none has offered a plausible
mechanism for how gut bacteria might
contribute to the disorder, he says.
Although the new work may explain
a possible cause of autism in a frac-
tion of children, Fasano cautions that
“this is not going to be the solution for
everybody.”

Many people believe that children
with autism are prone to digestive prob-
lems, but that connection has been hotly
debated. This study is likely to provoke

more controversy, says Caltech microbi-
ologist Sarkis Mazmanian, who teamed
up with Caltech neuroscientist Paul
Patterson to lead the work.

The researchers kne