


Lucy and Stuart Wooq living with Ms

“Children can’t get MS.”

“How I wish that
were true.”

Children can get MS, although it's very rare. But with the

MS Society’s support, we can still make the most of foanily life.
They've got a freephone helpline 0808 800 8000 or you can
visit www.mssociety.org.uk to find out more or make
a donation.
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Smile Train provides life

changing free cleft surgery

which takes as little as 45 minutes
and costs as little as £150.

It gives desperate children not
just a new smile — but a new life.
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A healthy diet is a crucial part of pregnancy for every woman and it can help to prevent birth defects. Make sure you eat plenty of fruits and vegetables and take a multivilamin with 400 micrograms of folic acid every day for a manth before conception
and throughout early pregnancy. Folic acid has been shown to reduce the risk of neural tube defect of the brain and spinal cord (such as spina bifida) in unborn children by between 50 and 70% when %aken before conception and during the first trimester,
and it could also help to reduce the risk of cleft lip and palate. It is also important 1o skop smoking when you are pregnant and to avoid foods such as raw or smoked seafood, raw shellfish and eggs, soft cheese, unpasteurized milk, and paté. Speak o your
GP for further advice about having a healthy pregnancy, and if you would like any more information about why clefis occur, how clefis can be repaired with surgery, or about caring for a child born with a cleft, please visit www.smiletrain.org.uk today.



EDITORIAL

Turning point for
space exploration

The White House's plan for NASA
may sound mundane, but it has
far-reaching consequences

IN THE almost half century since Yuri Gagarin
orbited the Earth, human space flight has been
the preserve of state agencies - first Russian
and American, and morerecently Chinese too.
Thatcould be set tochange, as the USchartsa
new course for its space agency, NASA.

The White House wants to scrap NASA's
Constellation programme, which has been
developing two new rockets to deliver
astronauts to the moon and take over the task
of ferrying people to the International Space
Stationafter the spaceshuttlesretire.
President Barack Obama’s proposed budget,
which willimplement this change, will likely
face fierce opposition in Congress, but ifit is
approved, NASA will be able toshift the latter
responsibility to private companies, leaving
it free to spend its money on other activities.

Paying commercial enterprises to take
astronautsaloft may not seem like such a big
change. After all, NASA has always contracted
with the privatesector to provide its space
hardware, and companieslike Virgin Galactic
havealreadyannounced plans to take paying
customers into space. But if NASA can hand
over to private “space taxis” the routine
activities of delivering supplies and people
into orbit, it will be able to concentrate its
energies on truly revolutionarywork. The
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possibilities range from demonstrating
brand new technologies, such as ion engines
and lunar mining (see page 8), to further
developing robotics and other technologies
atwhich itexcels.

Strategic changealong these lines could
revitaliseNASA and be the best possible
riposte to those who have written off
Constellationas an expensiveattempt to
clone the achievements of the Apollo
programme in the 1960s. [t will also
dowondersinrestoring the agency’s fading
glamour, and its ability to inspire the next
generation of spacefarers.

"If NASA hands over routine tasks to

private ‘space taxis' it can focus its
efforts on truly revolutionary work”

If private companies succeed in developing
reliable vehicles for routine tasks, more
adventurous space exploration will be the
long-termwinner. Private-sector companies
already reckon that they will be able tolaunch
astronauts for a fraction of the cost of a space
shuttle flight —and they could even undercut
Russia’s Soyuz craft. Competition between
them could drive down prices evenfurther.

As time goes on, there will be new
commercial opportunities for space tourism,
contractresearch, even privateexploration
beyond low-Earth orbit for manufacturing,
minerals and more. A few decades from now,
human space flight could be supported more
by commercial activities than government
funding-and we’ll look back in amazement to
thedays when cumbersomenationalagencies
wereallowed to monopolise our exploration
of thefinal frontier. m
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A fairsocietyis
betterforall of us

MANY rightly assume that the poor are
relatively unhealthy. But the same goes
foralmost everyone, save therichest,
according toa key review of the effects of
health inequalities in England. As we report
on page 11, the quest for social fairness should
begin with child development.

The implications are radical. Based onthe
knowledge that people with degrees have
lower mortality rates than those without,
Michael Marmot’s team asked what would
happenifeverybody in England, aged 30 and
over, had the mortality rate of graduates. The
answer was there would be 202,000 fewer
premature deaths each year, accounting for
40 per cent of all deaths. Levelling health
disparities in rich nations willhavea much
bigger impact thanfocusingon the worstoff. B

Saying 'l do’ to science

IN OUR celebrity-obsessed culture, weddings
can sometimes turn out tobe little more than
publicity stunts. So some may think the
decisionby one of our reporters to measure
hormonelevelsduring her ownvows is just
another gimmick (see page 32). Infact,
researchers rushed to help, as her wedding
offered arare opportunity to study a real-life
situation, rather than a stage-managed lab test.
Theywere rewarded with plenty of insights
intoalittle-appreciated mystery:whyso
manyofuswantto say“l do” in public. B
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UPFRONT

Gene patent spat

DOCTORS providing diagnostic
gene tests in the US should no
longerface the threat of litigation
by companies owning patents on
those genes. So says acommittee
advising the US health secretary,
Kathleen Sebelius, adding that
researchers developing improved
tests should be exempt too.

Jim Evans of the Secretary’s
Advisory Committee on Genetics,
Healthand Society says when the
panel examined the availability
of gene tests, it found more for
conditions such as Huntington’s
disease, cystic fibrosis and
colorectal cancer, which don’t
involve patented genes, thanfor
diseases such as breast cancer,
which do. More tests increase

"There was greater
availability of tests that
don’t involve patented
genes than those that do”

choice and offer the option

of asecond opinion, saysEvans.
The Biotechnology Industry

Organization has vehemently

objected to the recommendations.
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By undermining firms’ ability to
sueviolatorsof their intellectual
property, they will deter investors
from funding development of
new tests and therapies, it warns.
The committee counters that
thisisanoverreactionas the
recommendations applyonly to
tests, not to gene-based therapies.
If Sebelius does alter the law,
it would affect companies such
as Myriad Genetics of Salt Lake
City, Utah, which owns patents
ontwo key breast cancer gene
variantsand is currently engaged
ina court case on the patentability
of these genes.

Science held toransom

SOMALI pirates terrorising the Indian
Oceanare ahazardtomorethan
shipping and tourists. They are also
killing important scientific research
and may be indirectly damaging the
ocean'’s ecosystem.

Fishing boats in the Indian Ocean
routinely carry scientists who gather
data about fish stocks and threatened
species while ensuring that boats
comply with fishing rules. The piracy
threat has putastop to that.“Wecan't
monitor andwe can't do experiments
because of the pirates,”says Laurent
Dagorn of France's Research Institute
for Development (IRD).

Boats now carry guards and no
longer have room for scientists, who
have had to confine their own research
vessels to port. IRD has cancelled all of
its cruises in the last nine months.

Depressingnews?

ASIFwomen with both breast
cancerand depression don’t have
enough toworry about, it now
seems some treatments for the
two conditions may not mix.
Towork, the common breast
cancer drug tamoxifenmust be
converted intoits active formby
aliverenzyme, but therearehints
that a class of antidepressants
called selective serotonin
reuptake inhibitors (SSRIs) inhibit
this enzyme. So David Juurlink of
Sunnybrook Health Sciences
Centrein Toronto, Canada, and

By eliminating scientific
observers, piracy may be indirectly
increasing by-catch. It could also be
encouraging the use of damaging
fishing methods like “fish-attracting
devices” - bamboorafts held
togetherwithnettingthatare left
at sea for days or weeks. Fish such as
tuna congregate under FADs, making
them easierto catch, but FADs also
snag and kill turtlesand sharks.
Michel Goujon, director of the French
tuna-boat owners'association,
Orthongel, has evidence that their
useison the rise.

Regional governments accept
the need to resume research. But,
“ldon’tsee any sign that piracyis
going to decrease”, says Goujon. “In
fact,everytime aransomis paidit's
anincentive for new attacks.”

colleagues looked at the medical
recordsof2430 women aged 66
oroverwho received tamoxifen
between 1993 and 2005. When
tamoxifen treatment overlapped
with theuse ofthe SSRI paroxetine,
the long-term risk of death from
breast cancer was higher (BM],
DOI: 10.1136/bmj.c693).

Itis knownthatantidepressants
can reduce the severityof some
side effects of chemotherapy, so
women may not want toditch
their pills just yet. Other studies
suggest that other SSRIs inhibit
theenzyme less strongly, so these
mightbeasaferalternative.

Iran’s uranium

IRAN announced this week that
itwill produceuraniumenriched
to contain 20 per cent of the fissile
isotope uranium-23s. It says this
is torefuela reactor in Tehran that
makes medical isotopes, after
talks aimed at acquiring the fuel
abroad stalled.

Iranalready makes 3.5 per cent
low enriched uranium (LEU).
Enriching thatto 20 percent is
allowedunderinternational rules,
and Iran has asked for the process
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to be supervised. But the Institute
forScienceand International
Security (ISIS), aWashington
DC-based think tank, says it will
be hard forIran tosafely turn

the uranium into reactor fuel
elements. Some western
governmentssay they fear the
move isapreludeto producing
weapons-grade uranium, enriched
to 80 percent or more.

According toISIS, by enriching
natural uranium to 20 percent the
[ranians will already have done
almostallof thework needed toget
it to 80 per cent. Less “separative
work” is needed as concentrations
of uranium-235increase.

Half-power ahead

NEXT week, engineersat the
Large Hadron Collider will
prepare the particle-smasher to
run at 7 teraelectronvolts (TeV) —
halftheenergy it wasdesigned
for. So what will it find?

Greg Landsberg, a member
of the CMS collaboration,
which operates one of the four
experiments at the LHC, says the
firstfew months should generate
accurate measurements of the
properties of particles like the
W and Z bosons and the top quark.

Particles thathint at extra
dimensions or supersymmetry
could also bediscovered during
the run, provided they are light
enough-although probably not
until at least the latter half of
2010, he says. Higgsparticles in
the lighter predicted range could
be produced, but they may be
hidden by background signals.

Aftertwoyearsat 7TeV, the
collider will be shut down for the
whole of 2012 to check the splices
between the superconducting
magnets, one of which failed
disastrously in 2008. In 2013 the
energy will be ramped up to its
maximum of 14 TeV. The LHC’s
operatorsare being cautious,
“but givenwhat happened in
2008, who can blame them?” says
Jon Butterworth of the UK ATLAS
collaboration, another experiment.

Anti-HIV gel hope

VAGINAL gels to protect women
against HIV have failed to work,
but new insights into how the virus
is transmitted could change this.

HIV in semen takes two forms:
as DNA in white blood cells and

the virus found in the recipient to
the DNAand RNAversionsin the
semen of the manwhoinfected
him, it was most closely related to
the RNA, which suggests RNA is
the culprit (Science Translational
Medicine,vol3, p1).

free-floating RNA in seminal fluid. “Vaginal gels could

The two are genetically distinct.
Tofind out which transmits
thedisease, Davey Smith and
colleagues at the University
of California, San Diego, took
samples from six pairs of
homosexual men in which HIV
hadbeen transferred fromone to
theother.Whenthey compared

helpwomenwhose
male partners refuse
toweara condom”

Gels,which couldhelpwomen
whose male partners won't wear
condoms, have been focused on
physically blocking HIV. Newer

ones could target RNA, says Smith.

Where the worst fires will be

THISyear, southern California will
burn-youcancountonit.Butwe
may now be able to predict which
areas will beworsthit, thanks to this
map. Itwas compiled by Max Moritz's
team at the University of California,
Berkeley, and is the first totakeinto
account fire-friendly weather.

Wild fires cause millions of dollars
of damage eachyear in California and
elsewhere. Fireresearchers typically
identify risk areasby looking for
flammable vegetation and features
like canyons that can funnel fires.
Thereisathird factor, however, that
stokes many of the worst infernos:
hot, dry winds, like the SantaAna
winds of southern California and the
sirocco around the Mediterranean.

Moritzandhiscolleaguesuseda

computer model of fine-scale weather
patterns to predict temperature, wind
speed and humidity at 6-kilometre
intervals across southern California
during Santa Anawind events, then
calculated the fireriskat each point.
Whenthey compared their map with
historical firerecords, theresearchers
found that the areas they had
identified as beingathighandlowrisk
were equally as likely to burn, but the
impact of firewas greatestina high-
riskarea (Geophysical Review Letters,
DOI: 10.1029/2009GL041735).

Moritz’s map may help planners
guide housingdevelopmentaway
from theriskiest areas. The approach
could also be usedinother fire-prone
regions like South Africa and western
Australia, he says.

Staringat thesun

NASA's Solar Dynamics Observatory
was scheduled to launch this week.
The probe willwatchthe sun forthe
evolving magnetic fields and interior
pressure waves thatare the prelude
to solar storms, and could provide
betterforecasting ofthe events.
Asevere storm could cripple power
gridsand telecommunications.

Neural comeback?

For the firsttime, a drug has shown
signs of reversing cognitive decline
in peoplewithHuntington's disease,
aninherited neurodegenerative
condition. The 45 recipients of
dimebon - also active against
Alzheimer's disease - averaged
al-pointincreaseincognitive
scores on a standard 30-pointscale
afterthree months (Archives of
Neurology, vol 67, p154).

Stammering enzyme

The discovery of gene mutations
insome unrelated peoplewitha
stutter suggests an enzyme may
contribute tothe condition. The
geneinquestion producesan
enzymeinvolvedinrecycling cell
contents.Enzymereplacement
mighthelp some stutterers (The
New England fournal of Medicine,
DOI: 10.1056/NEJM0a0902630).

Ancientgenome

A 4000-year-old, brown-eyed man
fromGreenland hasbecome thefirst
ancient human to have hisgenome
sequenced(Nature,vol 463, p 757).
Analysis of DNA collected from once-
frozen tufts ofhairshowsthe man
had A+ blood, dark skin and, possibly,
dry earwax. His ancestors migrated
out of Siberia about5500yearsago.

AllthefarmsinChina

China's farms generate more water
pollutionthanitsfactories, according
toagovernment-commissioned
report. Itshows thatagricultureis
dumping most of the phosphorus
andnitrogenfoundinrivers

and lakes. Both pollutants are
responsible foraquatic dead zones.
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THIS WEEK

A new erafor
space exploration

Big changes are afootin the US space programme.
What will it look like a decade from now?

DavidShigaand Rachel Courtland

ASTRONAUTS digging intoan
asteroid for samples to send back
to Earth.Experimentalrobots
on the moon, paving theway for
extraterrestrial refuelling stations
andforastronauts “living off the
land”. Commercial space taxis
ferrying crew members to and
fromthe International Space
Station,whilea “plasma thruster”-
a precursor toengines that will
eventually send astronauts to
Mars—undergoes tests in space.
All this could be happening
adecade from now, following
achange of direction for NASA
signalled by the White House last
week. The Obama administration
has said it wants NASA to scrap
the Constellation programme,
which would have taken
astronauts to the moon and Mars.
The decision could mark one of
the most significant shifts since
theagency wasset up in1958.

"The focus has turned to
technologies that can take
us further, faster and more
affordably into space”

Though NASA has notyetbeen
set formal new goals, the agency’s
administrator, Charles Bolden, is
betting that the billions of dollars
freedup by thechangewillbuy
big advances in the technology
needed for newways to explore
the solar system. He also reckons
that commercial space companies
are finallyready to take the strain
when it comes to transporting
NASA astronauts.

Thelack of anyfirmobjectives
israising fears that the agency will

8| NewScientist| 13 February 2010

drift. “It's basically a prescription
fortail-chasing,” saysPaul Spudis
ofthe Lunarand Planetary
Institutein Houston, Texas.
“NASAasanagency doesnotdo
wellwhenit is given money and
nodirection.”

However, Bolden said last
week that the agency is working
onanew schedule forreaching
destinations beyond low-Earth
orbit. The moon, Mars and
asteroids “naturally come to
mind”, he said, though he did not
indicate which would come first.
Although NASA intends to
abandon Constellation, a return
tothe moonis not of fthe table,
according to Bolden’s deputy,
Lori Garver. But the focus is now
on“technologies that can take
us further, faster and more
affordably into space”, she says.

Louis Friedman, executive
director of space advocacy
group the Planetary Society in
Pasadena, California, shares this
optimism. Bolden’s plan could
“get astronauts beyond the moon
and maybe also to the moon’s
surface more quickly than with
Constellation”, he says.

In the panel opposite, we of fer
a prediction of the ways NASA’s
activities could be transformed
adecade from now.

Whether NASA’s shift in
direction actually takes place will
depend on Congress, which must
agreeto the fundingforany plans
before they can take effect. Fierce
opposition is expected from
representatives of areas where
jobs are tied to the Constellation
programme. How many of their
colleagues will side with them
remains tobe seen. W
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THIS WEEK

Entangled photons
love a bumpy ride

Colin Barras

ATMOSPHERIC turbulence canbe
apainfor plane passengers,but for
entangled photons it could prove
something of aboon. The particles
used in quantum cryptography
communication travellike a dream
through a turbulent atmosphere.
In 2007, Anton Zeilinger’s

team at the University of Vienna,
Austria, created entangled pairs

of photons on a mountain top
inLaPalma, one ofthe Canary
Islands, and beamed one of each
pair 144 kilometres through
the air toTenerife, establishing
the longest ever quantum
communications channel.
Wehaveyettotease outall
ofthe conditions favouring the
transmission of fragile entangled
photons through air, but Andrew
Semenovat the Institute of

Physics in Kiev, Ukraine, and
Werner Vogel at the University
ofRostock, Germany, think
they mighthave foundone
of entanglement’s allies.
Theyanalysed the Zeilinger
team’s data, which included
information onatmospheric
conditionsand the strength ofthe
quantumlink. The linkstrength
is established by comparing the
number of entangled photons
that make it to their respective
receiver with the number of non-
entangled photons —for instance,
inbackground light-thatalso
reach the detector. Semenov
and Vogel found that whenever
the signal was particularly strong,

the prevailing atmospheric
conditions were turbulent
(arxiv.org/abs/0909.2492). This
contrasts with standard satellite-
based optical communication,
which can be disrupted by
atmospheric turbulence.

Turbulent airflow leads
torandom fluctuations in
atmospheric temperature,
and those make the atmosphere
moreor less easy for photons
to traverse, says Semenov. The
fluctuations will sometimes
produce a “more transparent”
atmosphere through which more
entangled photons can travel
without being scattered.

“The turbulentatmosphere
isby no means [always] a better
channel,” says Vogel, because the
random fluctuations are just as
likely tomakethe atmosphere
moreopaque to the photons. But
because the receiversautomatically
reject data if the signal is too
weak and establish a connection
using astrong signal only, “the
fluctuations may improvethe
situation”. “Increasing turbulence
from the zerovalue can be useful,”
Vogelsays.

Alessandro Fedrizzi, formerly
of Zeilinger’s team and now at
the University of Queensland
inStLucia, Australia, saysitisan
“amazing result” and encouraging
for the prospect of eventually
setting up satellite-based quantum
communication networks. B

Chromosome
caps presage
brain’s decline

ASIGNof a cell's age could help predict
the onsetofdementia. Elderly people
are more likely to develop cognitive
problems if their telomeres - the
stretches of DNA thatcap the ends

of chromosomes - are shorter than
those of their peers.

The shortening of telomeresis
linked toreduced lifespan, heart
disease and osteoarthritis. Telomeres
naturally shorten with age as cells

10| NewScientist |13 February 2010

divide, but also contract when cells
experience oxidative damage linked
to metabolism. Such damage is
associated with cognitive problems
like dementia. Thomasvon Zglinickiat
Newcastle University, UK, showed in
2000that people with dementia not
caused by Alzheimer's tended to have
shorter telomeres than people
withoutdementia.

Toseeif healthy individuals
withshort telomeresareatriskof
developing dementia, Kristine Yaffe
at the University of California, San
Francisco, and colleagues, followed
2734 physically fitadultswithan
average age of 74,

Yaffe's team tracked them for
sevenyears and periodically assessed
memory, language, concentration,
attention, motor and other skills. At
the start, the researchers measured
the length of telomeres in blood cells
and grouped each person according
toshort, medium or long telomeres.

After accounting for differences
in age, race, sexand education, the
researchers found thatthose withlong
telomeres experienced less cognitive

“Longer telomere length
will become one ingredient
inarecipe for successful
mental and bodily ageing”

decline compared to those with

short or medium-length telomeres
(Neurobiology of Aging, DOI:10.1016/
j-neurobiolaging.2009.12.006).

Von Zglinicki calls the work a
“carefully done, large study”, but notes
that short telomeres by themselves
are not enough to predict whether
anindividual will get dementia.

The key. says lan Deary at the
University of Edinburgh, UK, will
be to combinetelomerelength
with other biomarkers. “Most likely,
longer telomere length will become
oneingredientina recipe for
successful mental and bodily
ageing.” Anil Ananthaswamy B
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INSIGHT

Act early in life to bridge the

When social factors trump biology
A study based on 17,200 babies borninthe UK in one week in April 1970 reveals
the extentto which social status can influence cognitive performance

health gaps that blight society

THAT a lack of wealth all too often
translatesinto poor health may seem
painfully obvious. But nowa review
of health inequalities in England
reveals thatsuch disparitiesdon'tjust
disadvantage theleast well-off. The
review also suggests some strategies
totackle theinequalities. These
remedies should apply the world
over,includingin the US, where
health and wealthinequalities can
be especially stark.

Commissioned by the UK
government, the review was headed
by Michael Marmot of University
College London, who mostfamously
showed that British civil servantsat
the bottomof the organisational pile
weremuch more likely to suffer
caronary heartdisease than those
atthevery top. In his latest work,
Marmot uses census data from across
England to show thatthese health
inequalities don'tjust existbetween
therichest and the poorest.

Forexample, evenif you exclude
the richest and poorest 5 per cent
of peoplein England, the richest
remaindercan expect tolive 6 years
longer than the poorest, and enjoy
anextral3years free of disability.

Marmot says action to reduce health
inequalities should take placeright
across society, not focussolely onthe
poor. "It's not rich versus poar, because
it'sa social gradient,” he says.

What'smore, the most productive
time tointervene to create a healthier
society is childhood, Marmotsays. That
children who start out with well-off,
well-educated parents are likely to be
healthier would seem to be something
ofano-brainer. But the fatesof 17,200
UK babies monitored since they were
born in the same week in April 1970,
and highlighted in Marmot's review,
make compelling evidence.

It turns out that babies who had low
IQs at 22 months and wereborn to
richer, better educated parents caught
upbythe age of withchildrenwho
started with high 1Qs but whose
parentswere poorer and less educated.
By age 10, the children inthe higher
socio-economic group were forging
ahead onintelligence tests while
thosein the lower socio-economic
groupfellfurther and further behind
(seediagram, above)."Itshowsthat
the social is trumping the biological,”
saysMarmot. “We can change that,
and that's why Im optimistic.”

== High socio-economic status
=== | oW SOCi0-economic status

He also finds that childrenin
poorer families missouton pre-school
reading, socialising and physical
exercise. This disadvantage leaves
them trailing far behind when they
startschool and they seldomrecover.

Suchinequalities are not confined
to the UK Areportin April2009 by
the US-based Robert Wood Johnson
Foundation concluded that
interventions most likely toimprove
the health of all Americans were
“programs that promote early
childhood development and that

support children and families”. A report

from Brazil recommended prioritising
“actionsrelatedto health promotion

Age (years)

of children and adolescents".

“We look forward to assessing how
to adapt the policy recommendations
forEngland to the rest of the world,"”
says Rudiger Krech, director of the
WHO's department of ethics, equity,
trade and humanrights. He agrees
that giving every child the beststart
in life“is critical in setting the
foundation for a lifetime of health and
successful contribution to society”.

What can be done toensure this?
One option is to extend maternity or
paternity leave, suggests Marmot.
Anotheristo help struggling parents
by providing extra servicesand
information. Andy Coghlan B

Keep me warmand
I'll be sweet to you

SYMBIOSIS comes in many flavours.
Lotsof animals trade protection or
food in a mutually beneficial
relationship. Now thereis a flower
that offers yeast its sugary nectar
in exchange for warmth.

A European herb, the stinking
hellebore, is the only plant
discovered so far that relies on
another organism to generate heat
forit. Other plants, like the famous
“corpse flower” whose blooms
smell of rotting flesh,warmup by
breaking down salicylicacid, or by

tracking the sun’'s movement.
Yeastsare commoninawiderange
of flower nectars,says Carlos Herrera
ofthe Dofiana Biological Station in
Seville, Spain.Itis deposited there by
pollinating bumblebees, who pick it
up from other flowers. Herreraand
his colleagues tooka sample of yeast
from a local bumblebee inthe
Spanish mountainsofSierra de
Cazorla.Theyinjected the yeastinto
37 “virginal” specimens of Helleborus
foetidus, which had been covered in
netting tokeep pollinators away.

The team then compared the
temperature of these flowers to the
temperature of flowerswith yeast-
free nectaries. Flowers with yeasty
nectarturned outtobe 2 °Cwarmer
onaverage, and upto7 °Cwarmer
whenyeastdensitieswerehigh.
(Proceedings of the Royal Society B,
DOI: 10.1098/rspb.2009.2252).

It's a significant spikein
temperature for the plant, says
Herrera. “But unless you have
ultrasensitive fingertips. youwon't
notice it by touch.” The yeast
generates heat when it breaks down
nectar sugars to grow.

What s in it for the plant? “The
temperature rise may cause the
flower torelease a volatile which

attracts more pollinators to the
flower,” says Sarah Gurr ofthe
departmentof plant sciences at the
University of Oxford. Thatis certainly
what happens in another hot flower.
The voodoo lily, a cousin of the corpse
flower, has atemperature spike the

"The stinking hellebore is
the only plant discovered
so far that relies on another
organism for heat”

day itblooms. As with the corpse
flower, “this releases putrid amines,
which smell like dead carcasses and
attract pollinators to the flower,
boosting its reproductive success”,
says Gurr. Shanta Barley B
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Alzheimer’s gene
makes you smart

Ewen Callaway

A GENE variant that ups your risk
of developing Alzheimer’s disease
inoldagemaynotbe all bad. It
seems thatyoungpeoplewith
the variant tend to be smarter,
more educated and have better
memories than their peers.
Thediscovery mayimprove the
variant’s negative image (see “Yes
orno”, below). It also suggests why
the variant is common despite
itsdebilitating effects in old age.
Carriersof the variantmay havean
advantage earlier in life, allowing
them to reproduce and pass on the
variant beforeits negative effects
kickin. “From an evolutionary
perspective it makes sense,” says
Duke Han at Rush University
Medical Center in Chicago.
The“allele” in question is
epsilon4, a version of the
apolipoprotein E gene (APOE).
Having one copy increases the
risk of developing Alzheimer’s at
least fourfold compared with
people who have other forms of

the gene. A person with two copies

has up to 20 times the risk.

One bigclue that epsilon 4
might be beneficial emerged
several years ago, when Han's
team scanned the APOE genes
of 78 American soldiers. All had
suffered traumatic brain injuries,
many while serving inIraq.
Sixteen had at least one copy of
epsilon4. Han’s team expected to
find that these carriers would be
inworse cognitive shape than
their counterparts with different
versions of APOE, given previous
studies that showed elderly
peoplewith epsilon4 fare
worse after head injury. But
the opposite was true: soldiers
with the epsilon 4 allele had
better memory and attention
spans (fournal of Neurology,
Neurosurgery & Psychiatry, DOI:
10.1136/jnnp.2006.108183).

Itwasn’t thefirst study to
suggest that epsilon 4 may be
beneficial to theyoung.Back in
2000, researchersshowed that
young women with epsilon 4 have

YES ORNO TO KNOWING IF YOU HAVE EPSILON 4?

When DNA co-discoverer James
Watsonpublished his genome in
2007, he left one tiny bit out: the
piecethatwould have told him which
version of the APOE gene he has. He
opted notto know whether he was
carrying the epsilon 4 version, which
canvastly increase the odds of
developing Alzheimer’s disease.

He's not the only one tomake
an exception for APOE: Harvard
University psychologist Steven
Pinker, one of several high-profile
scientists planning to make his
genome freely available as part
of the Personal Genome Project,
will follow Watson's lead and keep
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his APOE sequence a mystery.

In contrast, genome pioneer Craig
Venterhas letthe world know that he
has one copy of epsilon 4, which also
increases the odds of developing
heart disease - and has started taking
acholesterol-lowering drug that he
hopesmayalso delay Alzheimer's.

Scientific celebrities aren’t the only
oneswhoagonise over their APOE
status. Anyone who has forked outa
few hundred dollars to have their
genomescanned candecidewhether
to find outif their APOE gene puts
them atincreased risk of Alzheimer's,

Knowing your status may not be all
bad, says Robert Green of Boston

IQsafewpointshigherthan those
with no copies of the variant and
score7 points higheron the non-
verbal portion of acommon
intelligencetest (Neuroscience
Letters,vol 294, p 179). Thenin the
Czech Republic in 2001,

University in Massachusetts, who
over two years monitored how people
reacted to finding out which version
of the gene they have (The New
Englandjournal of Medicine, vol 361,
p 245).“By and large there were

no catastrophic reactions,” he says.

Craig Venter has come clean about
his copy of epsilon 4

researchers showed that 87 per
centofepsilon4 carriers goonto
university, compared with 55 per
cent of people with another
version of APOE. The last group
were also more likely todrop out
of school (Neuropsychobiology,

The only people whose mood
changed much were those relieved
to discover they didn't have the
riskyvariant.

If epsilon 4 doesimprove cognition
inyoung adults (see main story) does
thatstrengthen the casefor knowing
whether you carry thatversion?

Clare MacKay, who studies the
effectof epsilon 4 on cognition
at Oxford University, thinksnot.”|
wouldn’t wantto know whether I've
gotone and I certainly wouldn't want
other peopletoknow.” Her lab is
forbidden from telling thevolunteers
their APOEstatus. “It will only bea
good idea to know your APOE
genotype when there’s something
we candoaboutit,”shesays.
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DOI: 10.1159/000054890).
Morerecently,Jenny Rusted
of the University of Sussex, UK,
and Natalie Marchant at the
University of California, Berkeley,
have uncovered still more
benefits for young people
carrying epsilon 4. Those aged
between 18 and 30 with the gene
variant excelled at tasks requiring
thefrontallobe, a brain region
involved in higher cognitive skills.
In particular, epsilon 4 carriersdid
better inacardgamethatasked

"Your brain may have to
work harder whenit's
younger and this may
have consequences later”

them to remember afuture plan
whilebusy with another task
(Neuropsychopharmacology,
DOI: 10.1038/npp.2009.214).
Rusted suggests that epsilon 4
helps people focus on important
information. But recalling
something alsorequires you to
tuneout the irrelevantbits,an

abilityknown todecline with age.

Perhaps, Rusted says, without
this second capability, epsilon
4'sbenefitsfallby the wayside.
Why it has a negative effect in old
age, however, is still a mystery,
although a study carried out by
Clare MacKay at the University
of Oxford in2009 offers a
tentative, hypothesis.

Her team asked 20 to 35-year-
olds to remember which pictures
of animals or landscapes they had
seenbefore, while having their
brains scanned with functional
MRI. [t was an easy task and all
performedequally well. Buta
brain region critical to memory lit
up more strongly in epsilon4
carriers than in the others, raising
the intriguing possibility that
carriers’ brains get overworked in
early life,only tobe wornoutby
the time they hitold age. MacKay
wouldn’t go that far, but she says:
“It’s possible that yourbrain s
having towork harder when it’s
younger and this may have
consequences for later life.” m

Earliest animal trails were
smeared on the sea floor

MORE like a slug trail than footsteps,
the tracks smear through the
565-million-year-oldrock overlooking
the Atlantic Ocean. Theywereleftby
what may have beenthe firstmobile
organismtolive on Earth.

Alex Liu of the University of Oxford
and his colleagues discovered them
etchedin therockat Mistaken Point
in Newfoundland, Canada. “This s
the earliest evidence for controlled
locomotion in the fossil record,” says
Liu. He estimates that the trailblazers
themselves, which were not
preserved, were up to 13 millimetres
wide. They leftbehind 70 trails, each
between 5and 17 centimetres long
(Geology. DOI:10.1130/G30368.1).

“The markings clearly indicate that
these organisms could exertsome
muscularcontrolduring locomotion,”
Liu says. “It is the first evidence that
creatures from this early period of
Earth’s history had muscles toallow
them to move around, enabling them
tohuntforfoodorescapeand,
importantly. indicating that they
were probably animals.”

The researchers compared the
fossil tracks with those left by sea
urchins, sea anemones, marine snails
andmarine worms, and found they

weresimilar totracksleftby sea
anemones. They say the early movers
may have had a muscular disc-shaped
foot, asseaanemones do.
Thetracksareetchedinrocks
565 million years old, some 20 million
years before theCambrian explosion,
when a huge diversity ofanimal life
suddenly evolved.Atthe time, the
rockswere at the bottom of the
ocean, and the trace fossils are unlike
anything previously found in the
region from that time. Mistaken Point
is famous for harbouring the remains
ofthe first large complex life forms to
evolve, known as Ediacarans. These
were large, sessile organisms with
fern-like or disc-shaped bodies that
wereanchored to the seabed between
575 and 560 million years ago.
Butthe trace fossils do resemble
tracks previously thoughttobe the
world's oldest, which were leftabout
20million years laterin shallow
waters. Locomotion is more likely to
have evolved in shallow seas, where
sunlight fostered more life and hence
more competition for resources. For
this reason, Liu thinks the Mistaken
Point movers may have been shunted
todeeper seas by submarine
landslides. James O'Donoghue B
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The secret of aspermcell’s
wiggleliesinits tail

THEswitch that transforms human sperminto super-
swimmers has been identified atlast.

A team led by Yuriy Kirichok at the University of
California in San Francisco discovered a pH-sensitive
channelin human sperm tails that explains why they are
sluggish before ejaculation but quickly pick up speed.

In the female reproductive tract pHrises towards the
uterus, which prompts the channels in the sperm to open.
Protons rush out of sperm cells, their pH rises and sperm

effect and keeps the channels shut. So a zinc deficiency
may make men infertile, says Kirichok. “If you don’'t have
enoughzinc, sperm cells could be activated prematurely
andmay burnout.”

A similar process mighteven explain why smoking
cannabis can sap fertility. More channels open in
responseto asubstance called anandamide, which is
abundant near the egg. Because cannabisbinds to the
same receptors on spermas anandamide the drug might
cause sperm to swim too soon and exhaust themselves.

Thediscovery of the channelsalso raises the prospect
of creating drugs thatcan either open or close them, says
Allan Pacey at the University of Sheffield, UK. “It could

start toswim (Cell, DOI: 10.1016/j.cell.2009.12.053).
Zinc, which isabundantin semen, has the opposite

Crash-bang birth of spiral galaxies

SPIRAL galaxies may have emerged
from a more cataclysmic past than
expected. New simulations suggest
they grew their spiral arms after
being mashed upin vast collisions.
Agroupled by Francois Hammer
of the Paris Observatory in
Meudon, France, compared a
sample of relatively local spiral
galaxies with distant galaxies that
appear tous as they were 6 billion
yearsago. Far fewer tidy spirals
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existed in theancient era,and far
more galaxies boasted peculiar,
unclassifiableshapes. Those oddly
shaped galaxies must develop into
spirals to explain the distribution
of galactic shapes we see today.
Hammer says the simulations
show that these unusual shapes
and internal motions can be the
resultof twosmaller galaxies
colliding. This is a surprise
because spirals need a supply

lead us to either develop anovel contraceptive”, oran
infertility treatment, he says.

of cool gas toform newstars,
and big collisions are thought to
heatand disperse the gas.
Conventional wisdom has it
that major collisions produce
relatively inactive elliptical
galaxies. Yet the simulations
show that if there is more gas
than stars in the colliding
galaxies, then enough cool
gas can remain to form adisc
and, eventually, spiralarms

(Astronomy & Astrophysics, DOI:

10.1051/0004-6361/200912115).

Optical clock nears
perfect precision

THE new record-holder for the
most precise timekeeper could
tick off the 13.7-billion-year age of
the universe to within 4 seconds.

The optical clock monitors the
oscillation of a trapped atom of
aluminium-27.1t is more than
twiceas precise as an earlier
version,reported in 2008, and
wasbuiltat the National Institute
of Standards and Technology in
Boulder, Colorado (arxiv.org/
abs/0911.4527). “It’s extremely
impressive,” says Patrick Gill
ofthe UK’sNational Physical
Laboratory, who was not involved
with the work.

The second is currently defined
by caesium atomic clocks, but
optical clocks promise higher
precision because their atoms
oscillateat the frequencies of light
rather thanin the microwave
band, so they can slice time into
smaller intervals. Such clocks
could help spot tiny changes
in physical constants over time.

Slime mould’s taste
goes thedistance

HMM, aburgerorsalad? We use
ourbrains tojudge the nutritional
value of foods. Now it seems that
slime mould can make similarly
complex decisions - despite
being justagiant super-cell.
Yellow slime mould is known to
follow traces of sweetnesstolocate
food. Now Audrey Dussutour of
the National Centre for Scientific
Research in Toulouse, [rance, has
found that it can also detect
nutrientsfromafarandjudge
the most nutritiousfood before
moving. In the absence of an
optimal food source, it will also
stretch itself between two sources,
precisely calculating how much of
its mass todevote to each in order
to meet its needs (Proceedings of
the National Academy of Sciences,
DOI:10.1073/pnas.0912198107).
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Assassin buglures
spider toits death

HERE is one bug that lives up toits
name. The assassin bug will stalkits
victim on its home territory, or lure it
away and eatit.

Anne Wignall atMacquarie
University in Sydney, Australia,
placed assassin bugs on the webs of
five species of spider and watched
the drama unfold. She foundthat
the bugs repeatedly eitherstalk or
lure their prey (Journal of Ethology.
DOI:10.1007/510164-009-0202-8).

Instalking mode, the bugs creep
towards their prey and tap the web
with their forelegs up tofive times
before each step. They also bounce
up anddown atirregularintervals.
The choppy pattern of vibrations
creates a “smokescreen” thathelps
disquise thebugasitclosesinona
hapless spider.

Tolure spiders into their clutches,
the bugs pluck the silk threads with
their forelegs for up to 20 minutes
inamanner that closely resembles
the behaviouroftrappedprey, says
Wignall. “The spider thinksit's
getting ameal, but instead gets
eaten itself.”

The study also revealed that
assassin bugs pause to tap their
prey with theirantennae before
killing them. Robert Jackson ofthe
International Centre of Insect
Physiology and Ecology in Kenya
says this strategy may hypnotise
the spiders, reducing their ability
torespond to the attack.

Carcinogenic residue may pose ‘third-hand’ smoking danger

RESIDUES of cigarette smoke
deposited on indoor surfaces can
turn carcinogenic when they react
with airborne chemicals. This
“third-hand” exposure could in
theory cause health problems,
particularly in children, says Hugo
Destaillats, a specialist in indoor
pollution at Lawrence Berkeley
National Laboratory in California.
His team found several
chemicals on the inside of the cab
ofa half-pack-a-day smoker’struck,
including a carcinogen called NNK.
Destaillats’s team reckon that
NNK is produced when nicotine

Australia’s rain may
have moved south

ANEW attempt to explain the
40-yeardroughtthat has blighted
the nation says it may be linked to
heavy snowfall over Antarctica.
TasvanOmmenand Vin Morgan
of the Australian Antarctic Division
studied snowfall records inice
cores from East Antarctica’s Law
Dome. They found that in the last
few decades, its snowfall rates far
exceeded anything in the past
750years.The timing matches
the Australiandrought (Nature
Geoscience, DOL: 10.1038/ngeo761).
From the past 60 years of
pressureand moisturedata over
the combined region, the team
also found alinkbetweenthe
patterns of twoatmospheric
moisture“corridors”. One has been
blowingdry air from the Southern
Oceanover south-west Australia
since thebeginningofthe drought,
whilst another is shifting moist
air southtowards Antarctica.
VanOmmensaysa pressure
systemthatlies between Antarctica
and Australia may be the lynchpin
for this atmospheric see-saw.
The pressure system has been
strengthening since the mid-20th
century, making the weather
patterns in each destination more
extreme. It is unclear whether or
not climate change is involved.

from tobacco smoke reacts with
nitrous acid in the air.

To test the theory, the team
deposited either nicotine or
tobaccosmoke on sheets of paper,

and exposed them to nitrous acid.

Inboth cases this produced the
same chemicalsfoundin the
smoker’s cab (Proceedings of the
National Academy of Sciences,
DOI:10.1073/pnas.0912820107).
“Nicotine can persist on indoor
surfacesfor days, weeksand even
months,” says Destaillats. Young
childrenwho spend alot of time
onthefloorcouldabsorbthese

compounds through their skin,
and theresearchersarguethat
this means people should not
smoke inhomes and cars, and
should replace nicotine-laden
furnitureand carpets.

Stephen Hecht at the Masonic
Cancer Center at the University of
Minnesota thinks that this could
beanoverreaction. There is as yet
nodirect evidence that chemicals
formed in thisway have proved
harmful. “I personally feel that
exposure by this route would be
minimal, but the studies need to
be carried out,” Hecht says.

Aleis good, make no bones aboutit

A BEERa day could keep brittle
bones at bay. That's because beer
isrichin silicon, an element that
hasbeen linked to bone health.
Butwhattype ofbeer should

you drink?

Previous studies have shown
thatsilicon can aid bone growth,
and that moderate beer drinking
is linkedtoincreased bone density.
Now Charles Bamforth and Troy
Casey at the University of California,
Davis, havediscovered how much
siliconeachtypeofbeer contains.

Theyanalysed 100 beers from
around the world and found that

the brews contained between

6.4 and 56 milligrams of silicon per
litre, withan average of 29 milligrams
per litre. Looking atthesiliconlevels
in beer's ingredients, they found
thatmost of it comes from the husks
of malted barley (Journal of the
Science of Food and Agriculture,
DOI:10.1002/|SFA.38840).

The pair found thatlighter-
coloured beers made from pale
malted barley and hops, such as
paleales, arerichestin silicon,
while low-alcohol beers contain
the least, along with stouts, porters
and wheat beers.
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Be alarmed

Two's ablast for
magneto-power

SENDING power to gadgets using
magneticfields is aleading
contender for wireless supply
(New Scientist, 6 February, p 43).
Now it seems the method is more
efficient when several devices are
collecting energy (Applied Physics
Letters, DOI:10.1063/1.3284651).

Ateam from the Massachusetts
Institute of Technology beamed
25wattsormoreto either one or
twodevices tuned to resonate
with ametre-wide copper coil.
The pairdid not interfere with
eachother, and together collected
more of the beamed power.Two
gadgets 2.4 metres from the coil
collected half of its energy; one
aloneonlyharvested a third.

“Wecould powermultiple
devices with reasonably good
efficiency overa room-sized
areausinga coil embedded
inaceiling or wall,” says team
member André Kurs.

of results provided in
response to popular
websearchterms
point tosites
containing malware,
says IT firm WebSense

For daily technology stories, visit www.NewScientist.com/technology

Crystal makes
memories greener

A SATTRON-coloured crystal
could provide a step towards
greener electronics.

Some types of low-power
computer memory store
information using metals that
are ferroelectric, meaning they
form positive and negative poles
when placed inanelectric field.
However, many of themore
common metals used are either
rareor toxic.

Now Sachio Horiuchi at the
National Institute of Advanced
Industrial Science and Technology
in Ibaraki, Japan, and colleagues
havediscovered ferroelectric

behaviourin crystalline croconic
acid, which contains just carbon,
oxygenand hydrogen.

Croconic acid was discovered
170 years ago but crystallised for
thefirst time within the past
decade. When Horiuchi’s team
applied anelectricfield to the
crystalsat room temperature they
could reverse its electric polarity.

The researchers noticed a small
time lagbetweenremoving the
field and reversal of the crystal’s
polarity. This is “ typical of
ferroelectrics”, says Horiuchi, and
a“directindicationof the ability
to store and switch an electrical
polarisation”. The finding suggests
croconicacid could be used in
organicelectronics (Nature, DOI:
10.1038/nature08731).

"It was essentially allowedto be sabotaged”

Following theunveilingof Apple’siPad, former Microsoft vice-president Dick Brass explains
why the company'stabletPC nevertook off. Heclaimsitwas undermined by “internecine
warfare”in the executive team(The New York Times, 4 February)
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L

ColinBarras

MOST of us talk to our computers,
ifonly to curse them whena
glitch destroys hours of work.
Sadly the computerdoesn't
usuallylisten, butnew kinds of
software are being developed that
make conversing with a computer
rather more productive.

The longest established of these
isautomaticspeech recognition
(ASR), the technology that
converts the spoken word to text.
Morerecently it has been joined
by subtlertechniquesthatgo
beyond whatyousay, and analyse
how yousay it. Between them
they could help us communicate
more effectively in situations
whereface-to-face conversation
isnot possible.

ASR has come along way since
1964, when visitors to the World’s
Fairin New York were wowed by
adevice called the IBM Shoebox,
which performed simple
arithmetic calculations inresponse
to voice commands. Yet people’s
perceptions of the usefulness of

ASR have, ifanything, diminished.

“State-of-the-art ASR hasan
error rateof 30 to 35 per cent,” says
Simon Tucker at the University
of Sheffield, UK, “and that’s just
very annoying.” Its shortcomings
are highlighted by the plethora
of web pages poking funat some
of the mistakes made by Google
Voice, which turns voicemail
messages into text.

What’s more,evenwhen
ASR gets it right the results can
be unsatisfactory,as simply
transcribing whatsomeone
saysoften makes forawkward
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tsnotwhatyousay It's
he way that you say It

By pickingup non-verbal nuances in our speech, a new generation of
software is helping to make audio-conferencing a more natural experience

reading. People’s speech canbe
peppered with repetition, or
sentences thatjust tail off.

“Even if you had perfect
transcription of the words,
it's often the case that youstill
couldn’ttellwhat wasgoingon,”
says Alex Pentland, who directs
the Human Dynamics Lab at the
Massachusetts Institute
of Technology. “People’s language
use is very indirect and idiomatic,”
he points out.

Despite theselimitations, ASR
has its uses, says Tucker. With

of itsimportance, having first
ruled out a “stop list” of very
common words. It leaves the text
surrounding the important words
in place to put them in context,
and removes the rest.

Akey feature of Catchup
is that it then presents the result
in audioform, so the latecomer
hears a spoken summary rather
than having to plough through
a transcript. “It provides a
much better user experience,”
says Tucker.

In tests of Catchup, its
developers reported that around
80 per cent of subjects were able
to understand the summary, even
whenit was less than half the
length of the original conversation.
A similar proportion said that it
gave them abetter idea of what
they had missed than they could

colleagues at Sheffield and Steve
Whittakerat IBM Research in
Almaden, California, he has
developed a system called
Catchup,designed to summarise
inalmostreal time whathasbeen
said at a business meeting so the
latecomerscan...well, catch up
with what they missed. Catchup
is able to identify the important
words and phrases inan ASR

“An audio record preserves
some of the social signals
inspeech that are missing
from a written one”

transcript and edit out the
unimportant ones. [t does so by
using the frequency with which
aword appears as an indicator
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gleanby trying toinfer it from
the portion of the meeting they
could attend.

One advantage ofthe audio
summary, rather than awritten
one, is thatit preserves some of
the social signalsembeddedin
speech. Awrittentranscript might
show that one person spoke for
several minutes, but it won’t
reveal the confidence or hesitancy
in their voice. These signals “can
be more important than what’s
actually said”, says Steve Renals,
aspeech technologist at the
University of Edinburgh, UK, who
was one of the developers of the
ASR technology used by Catchup.

An audiorecordcannot, of
course, convey the wealth of social
signalsthat are available in face-
to-face conversation-a raised
eyebrow, for example, or anod of
thehead -and asmeetingsare
increasingly conducted by phone
oronline, participants in remote
locations suffer. So Pentland and
colleagues at MIT havebeen

analysing individual speaking
styles, and using the results to

fill the gap. This kind of speech
analysis could, he claims, improve
the quality of audio conference
calls by helping participants
inadistributed meeting to feel
socially connected.

Pentland’swork in this area is
based onyears of studying the non-
verbal signals embedded inspeech
patterns. Those studies have
revealed, for example, correlations
between how interested someone
isin what's being said and how
loudly they talk, or the frequency
with which they switch from
talking to listening.

Working with PhD student
TaemieKim, Pentland has begun
to use some of these findings ina
device to improve social signalling
indistributed meetings. Their
“Meeting Mediator” measures
how much timefour people in two
separate locations participating
inan audio conference spend
talking. If one of them hogs the
conversation, all foursee that
ingraphical form onascreen
infrontof them.

Thishad abig impacton their
behaviour, Kim and Pentland
found. The average speech
segment-a measure of the time
anindividual spoke before
inviting others to take over -fell
from 11.2 seconds to 9.2 seconds.

The system also discouraged
participants from splitting into
groupsand beginning separate
conversations. “The feedback was
designed to encouragebalance
and interactivity,” says Kim. Just
having that “in their face” helped
achieve this, shesays. By extending
such systems todisplay on-screen
variationininterestlevel as well,
participants phoning intoa
meeting could get a better sense of
the social signals they are missing.

Pentland says that such tools,
whichmovebeyond mere
recognition of words, will help
improve conference-call
meetings. “ ‘Reading’ the people
rather than ‘reading’ the words
can be a real game-changer for

Over the phoneit'sevenworse collaboration,” he says. B

Toyota's car recall sparks
drive-by-wire’ concerns

“WE'RE going northon125and our
acceleratorisstuck... Weregoing
120[mph]... There's no brakes...
We're approaching the intersection!
Hold on! Pray!”

The desperate words are followed
by shouts, screams and then silence.
The clip, circulating on the internet,
isaharrowing excerptfroma 911
emergency call made shortly before
the crash thatkilled speaker Chris
Lastrellaand the three others inthe
car, which accelerated outof control
on a highway in San Diego, California,
in August 2009. Thecaseis one of
the mostinfamous examples of what
has been termed sudden unintended
acceleration (SUA).

The Toyota Lexus model Lastrella
wasinis notoneof the models that
the world's largest car maker has now
recalled due toaccelerator problems,
however. Toyotasays the problems
thatled to therecallare purely
mechanical - floor mats getting stuck
in gas pedals, and the wearingofa
pedal component that may cause the
throttle tostick in an open position.

Butthereis a persistentchorusof
voices saying that in some instances
the problems are associated with the
introduction of electronic rather than
mechanical throttle control. Jim Lentz,
president of Toyota Motor Sales,
insists: “It is not an electronics issue.”

Those assurances have failed to
dispel the concerns of people like Keith

Armstrong, a UK-based electronic
design consultant, currently acting
asanexpertwitnessin an SUA court
case in Florida, who think that “drive-
by-wire” systems are prone to SUA
problems.“There are many cases
involving sudden accelerations
from standstill,” says Armstrong.
Toyota UK spokesman David
Crouch said he wasnotaware of
any reports of sudden acceleration
in stationary Toyota cars.
Armstrongsayselectromagnetic
interference (EMI) might be involved
in SUA events."The more electronics

"Toyotasays that the
problems that led to
therecall are purely
mechanical”

youhave in avehicle, the more
electrical noiseyoutend to get.”

But detecting malfunctions triggered
by EMlis extremely hard as such
incidents often leave no trace.

The US National Highway Traffic
Safety Administration has already
carried out EMI tests on numerous
vehicles, including Toyotas, and found
no safetyissues. However, lastweekit
said itwould launch aninvestigation
into the possible effects of EMI on
electronic throttle-control systems.

“All our cars are tested for
electromagnetic interference,”
says Crouch. NicFleming B
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Pliable power pack will let
gadgets feed on your body

SHEETS of material that produce
voltage when flexed could
generate powerfrom the motion
of the human body.

Previous materials were either
toorigid or too inefficient to
be practical as pliable power
generators. Now two research
teamshave solved the problem
using different approaches. The
materials could allow future
medical implants to harvest their
own power, by using the pulsing
of arteries, for example.

YiQiand Michael McAlpine
of Princeton University developed
awayto soften up the usually
inflexible crystal lead-zirconate-
titanate (PZT), which is one of
the most efficient piezoelectric
materials known.

“People thought, ‘this is
acrystal’; they never thought
about whether they could make
it flexible,” says McAlpine. But
he and Qifound that whenan
extremely thinfilmof the ceramic
isgrownona solid substrate and
cut intostripsabout § micrometres
thick, the resulting material

canflex (see diagram).

These “nanoribbons” are like
fibre-opticcable made using glass,
saysMcAlpine.Being long and
thin, they canstill bend despite
being made of amaterial that is
rigid inbulk.

Thestrips wereattached
toconducting silicone rubber
to produce a flexible sheet that

converts motiontoelectricity
about half'aswell as traditional,
rigid PZT (Nano Letters, DOI:
10.1021/nl903377u).

In contrast, Chieh Chang and
LiweiLin of the University of
California at Berkeley created
fibres froma piezoelectric
polymer called PVDEF. The polymer
is usually made in sheets, but
theresearchers spun it into
fibres by drawing the molten
material through a nozzle using
anelectricfield.

This technique usually results

Flexible generator

Sheets that produce electricity when flexed could provide a new way to power

medical implants

Piezoelectric crystals produce
voltage when compressed.

They cangenerate power from
“waste” movement like vibrations

Thin ribbons of the material are more
pliable and can be combined with
rubber to make sheets that generate
avoltage when flexed

FLEXING

CONDUCTIVE
RUBBER

inafibreinsidewhich the
charged domainsresponsible for
the material’s useful properties
are randomly oriented, leading
them to cancel out one another’s
output. The Berkeley team used
astrongelectricfield and the
mechanicalstress of the spinning
process toline up those domains
andensurethey work in unison.
Whenmore than 40 samples
were tested the fibres proved
capable of converting 12.5 per
cent of the mechanical energy
used to deform them into
electricity. Some recovered
20 per cent (Nano Letters, DOL:
10.1021/n19040719). Lin says this
makes them competitive with
a conventional film of rigid PZT.
“Using flexible materials will
openup anewfield of mechanical
energyharvesting,” says Xudong
Wangat the University of
Wisconsin, Madison, who says
“waste” movement is often
overlooked as an energy source.
McAlpinesays flexible
piezomaterials of either kind
could be used to make motion-
powered generators to extend
the battery life of medical devices
like pacemakers. “Youcould even
eliminate the battery altogether.”
he says. MacGregor Campbell m

Data thieves caught red-
handed by ‘USB fingerprints’

WOULD your company know if

the blueprints for its next invention
hadbeenstolenbyan office
interloper, who had guietly copied
them ontoa memorystickoraniPod?
Probablynot.But now a telltale “USB
fingerprint” has been discovered
that can identify which files have
been targeted in so-called pod-
slurping attacks.

Datatheftvia USB portsisrife,
says Alexandra Brodie, an intellectual
propertylawyerwith Wragge & Co
in London. “We are encountering
increasingvolumesofIP theft
committed this way, with companies
losing their trade secrets and
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accumulated know-how,” she says.
Pod slurpers mightsimply steal an
individual document by copying it
onto a USB stick. Hackers can also
copyvast numbers of documents
using document-scavenging tools
such as USB Switchblade. This too
springs to life when amemory stick
is pluggedinto a PCrunning some
versions of Windows, including XP.
It then automatically copies the
contents of the My Documents folder
and no oneis any the wiser. Now there
isawaytospotsuchdatatheft.
Vasilios Katos and Theodoros

been testing every make and model

of USBstickandiPod/iPhone. They
have discovered that each one has a
distinctive transfer rate when copying
datafromaPC's hard drive (Computers
and Security, DOI:10.1016/j.
€0se.2010.01.002). Thisis due to

the differences in the microcircuitry
and components that go into making
eachtypeofdevice.

"If the time it took to access
all the files matches the
transfer time of a USB then
it's a pod-slurping attack”

Theyare able to find outiif files
have been copied by consulting the
Windows registry, which records the
make and model of every USB device

Kavallaris atthe Democritus University  plugged into that computer with a

of Thrace in Komotini, Greece, have

time stamp. The pair then checkall

document folders for any files that
were accessed shortly after the USB
devicewasplugged in - the computer
registry counts copying as file access.
When they find a folder they
suspect has been copied, they list
the times the files within it were
accessed. If the total time it took
to access all the files matches the
transfer rate ofaparticular USB stick
oriPod plugged into the PCatthat
point, thenitis fair toassumea
pod-slurping attack has taken place.
Kavallaris is writing aprogramto
automate the process of trawling the
Windows registry to work outwhich
fileshave beencopiedtoaUSB stick.
Brodie thinks the team’swork
could help investigators. “The ability
to prove that downloads have taken
place will be invaluable in building a
case when thefts occur.” Paul Marks B
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OPINION

No new Nobels

A panel convened by New Scientist argued for a new set of Nobel prizes.
The Nobel Foundation thought about it - then said no. Here's why

LAST year, a groupof 10 scientists
brought together by New Scientist
wrote an open letter to the Nobel
Foundationcallingforan overhaul of
the Nobel prizes. The group suggested
that 1o keep the Nobels relevant, the
foundation should introduce prizes for
the environment and public health,
and open them toinstitutions as
wellas individuals. It also suggested
reforming the existing physiology

or medicine prize to recognise
contributions fromacross thelife
sciences, especially neuroscience

and genetics.

The letter was taken very seriously.
Marcus Storch, chairman of the board
of the Nobel Foundation, discussed it
in his opening address to the 2009
award ceremony in Stockholm.

Michael Sohlman, executive director
of the Nobel Foundation, wrote to the
letter'ssignatories to explain why the
foundation had decided toreject
the group'ssuggestions.

We can now publish his letterin full.

Dear Sirs,

Thank youforyour letter
suggesting several new Nobel
prizes. First we note with
satisfaction the high esteem
inwhichyouhold theworkof
the Nobelcommittees in the
“Nobelian” disciplines over
the past 108 years.

Your suggestion to introduce
anew Nobel prize, however, does
not pass the “Occam’s razor”
of our statutes, which are based
on the last will of Alfred Nobel in
whichhe prescribed the five areas
which he wanted to be covered
by the prize. It is true that in1968
the Sveriges Riksbank prizein
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economic sciences in memory

of Alfred Nobel - not a Nobel
prize sensu stricto —was adopted
into the “family” and the
proceduresunderpinning it

are similar to those of the other
scientific prizes. The board of
directors of the Nobel Foundation
later decided not to acceptany
furtheradditions.

Butevenif onewould,
hypothetically, put these formal
considerations aside, we take
the liberty to disagree with
your assessment of the flexibility,
or lack of it, that the Nobel
committees show inrelation
to the continuous progress
inscience.

Youare perfectlyrightthat
Alfred Nobel could not foresee
climate change or HIV/AIDS. In
bothareas, however, Nobel prizes
have beenawarded (Crutzen,
Molina, Rowland, chemistry 1995;
Maathai, peace 2004;Goreand
IPCC, peace 2007; Barré-Sinoussi
and Montagnier, physiology or
medicine 2008).

Neuroscience, contrary to
what seems to be the assumption
inyourletter,ishardly neglected:
in the past 30years, 11
neuroscientistswereawarded the
Nobel prize in physiology or
medicine (Sperry, Hubel, Wiesel,
Neher, Sakmann, Prusiner,
Carlsson, Greengard, Kandel, Axel,
Buck) and one received a Nobel
prize inchemistry with important
implications for neuroscience
(MacKinnon). Genetics, another
areayou proposedfor a new Nobel
prize, has also been recognised
several times in recent years
(eight Nobel prizes in physiology
or medicine, 17 laureates in the

WINNERS IN CLIMATE, HIV AND NEUROSCIENCE

CLIMATE CHANGE Peace 2007:
AlGore andtheIPCC"forefforts to
disseminate knowledge aboutman-
made climate change”. Peace 2004:
WangariMaathai “for contribution to
sustainable development”, Chemistry
1995: Paul Crutzen, MarioMolinaand
Sherwood Rowland “for workin
atmosphericchemistry”.

HIV/AIDS Medicine 2008; Francoise
Barré-Sinoussiand Luc Montagnier
“fortheir discovery of HIV",
NEUROSCIENCE Medicine1981:
Roger Sperry “for discoveries ofthe
functional specialisation of the
cerebralhemispheres”andDavid
Hubeland Torsten Wiesel “for

discoveries concerninginformation
processing in the visual system”,
Medicine1991; Erwin Neherand Bert
Sakmann “for discoveries concerning
the function of singleion channelsin
cells”.Medicine 1997:Stanley
Prusiner “for his discovery of prions”.
Medicine 2000: Arvid Carlsson, Paul
Greengard and Eric Kandel “for
discoveries concerningsignal
transduction in the nervous system”..
Medicine 2004: Richard Axeland
LindaBuck“for discoveriesof the
organisation of the olfactory system”.
Chemistry 2003: RoderickMacKinnon
“forstructural and mechanistic
studies ofion channels”,
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past 30years). And therehas
been no prerequisite that the

work isdone in humans. Research

performed on yeast, fliesand
other organisms has been
recognised when it has proved
to have general relevance.
Asfor awards to institutions,
our statues include that
alternative, but untilnow only
the Norwegian Nobel committee
[whichawardsthe peace prize]
has been using that possibility,
not the other committees. One

"It was Nobel's conviction
that discoveries are made
by creative individuals,
not by institutions”

explanation is probably the
criteria set in Nobel’s will. For
the scientific disciplines it

is “discovery or invention”

for physics, “discovery or
improvement” for chemistry
and “discovery” for physiology
or medicine.

Forliteratureand peace,
thecorrespondingwordsare
“outstanding work” and “best
work”, respectively. [t seems
the scientific-prize awarders
havethe conviction, which was
Nobel’s, that inventions and
discoveries are made by creative
individuals, not by institutions.
Without predicting the future,
we think the continuous
interpretation of Nobel’s will
by the committees has been
reasonably successful up till now
in tracing major developments
of'moderncivilisation. ®

Michael Sohlman is executive director
of the Nobel Foundation

One minute with...

Paul Nurse

How will the UK's ambitious plans for a new biomedical
research centre fareif there is a change of government?

The UK Centre for Medical Research and
Innovation (UKCMRYI) is planned tobe one of
thebiggest biomedical research centres in the
world. Could election of a new government
this year lead to it being scaled back?

I don'tthink so. UKCMRI is one of the UK's most
important biomedical research initiativesin a
generation, I've been very pleased to see the
Labour government's strong supportof science in
recent yearsandhope that support will continue
whichever party wins the election. Strong science
is the key to creatingwealth and improving the
quality of life and health of the nation.

Which research areas do you want UKCMRI
toconcentrateon?

It will be large enough to cover avery wide range
ofbiological and biomedical research.My own
suggestion fora new research initiative is to make
greater use of human material for biological
investigations. High-throughput DNA sequencing
will soon generatea huge amount of information
on human genetic variation, which can be used to
relate gene variants to differences in physiology
anddisease.New stem-cell technologies
combined with 3D tissue culture systems could
allow tissues and organs to be created in vitro,
providing possible alternatives to animal models
for biomedical investigations. Whole-body
imaging is also becoming increasingly
sophisticated, and this combined with the
development of new chemical markers might
allow more physiologicalstudiesin humansto
becarriedout.

What themes haveyouchosenforyour
lecturesnextmonthat the Royal Institution
in London on the greatideas in biology?
The cell as the basic unit of life; the gene as the
basis of heredity; evolution by natural selection;
and life as chemistry. Apotentialfifthidea is

understanding life as a complex organised system.

Areyou still doing your own research?
Imworking on how cells keep track of how big
theyare. My laboratory has recently discovered

PROFILE

Paul Nurse is chairman of scientific planning
atthe UKCMRIand president of Rockefeller
University, New York.He won a share of the
2001 Nobel prize for his work on cell requlation

a gradient mechanismfor measuring cell size
which relies on moleculeslocatedat the ends
of cells. Thesemolecules diffuse through the
cellto sensing components at the middle of the
cell. As the cell gets bigger, thereisadropin
concentrationof these molecules there,
corresponding to the cell's size.

Yourecentlymade asurprise discovery about
your family history. Can you tell us about it?

In 2008 my Green Card application was rejected by
the US Department of Homeland Security on the
grounds that the details on my birth certificate
were inadequate. When | eventually received my
full birth certificate, the next few seconds were
both unexpected and transforming. The name of
my mother on the certificate was the name of the
person | thought was my sister, My father may
have been a serviceman. I had been brought up

by my grandparents andmy true origins had been
kept from me for half a century. It'sironic that even
though Iam a geneticist my family managed to
keep my genetic origins secret forso long.
InterviewbyRoger Highfield
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OPINION LETTERS

Talking aliens

From David Brin

Stephen Battersby discussed the
current debate overbroadcasting
messages into space with the
intention of their being detected
by extraterrestrial life forms

(23 January, p 28). The editorial

in the same issue (p 3) endorses
theidea.

Asanastronomer whohas
been involved in topics relating
to the search for extraterrestrial
intelligence (SETI) for 30 years,
and as aformer member of SETI
advisory panels, Ifeel there is an
arrogance in the transmission of
these messages by small groups
whohave claimed the right to
shout on behalf of Earth without
consultinganybody else.

Many SETIresearchers and
others, including the editorial
board of Nature, have asked
forthere to be a moratorium
on these messages until broad
international discussions can
take place. These should involve
biologists, historians, ethicists
and members of the public.

Thatdoesn’t seemmuch
toask, given the importance
of the matter and our ignorance
of the cosmos. However many
technological species thereare

out there, wearealmost certainly
the youngest children, suddenly
shouting inan unknown forest.
The dauntingsilence in the sky
has its creepy aspects. Can't we
discuss the implicationsand
satisfy reasonable concerns
before yelling “Yoohoo"?

The message zealots label as
paranoid anybody who wants
open discussion. With their
peremptorybroadcasts, they
bet our future on the assumption
thatall technologicalalien species
will be altruistic. Indoing so they
ignore all the indications from
human or biological history that
suggest this is highly unlikely to
be the case.

Theydeploy ahost of blithe
excuses, such as “aliens have
already picked up ourradio
leakage” and “harm cannot
spaninterstellar distances”,
but they do not hold up under
scientific scrutiny.

Eagerness to achieve “first
contact”, while laudable, should
be tempered by awareness of the
historyoffirst contactsbetween
human cultures, and between
previously isolated Earthly
biomes. These make a sad litany
that suggests patience, caution
and lengthy discussionare
in order before we make our

Enigma Number 1582

Bit tricky

BOB WALKER

Joe thought he would test Penny's
ability to manipulate equations this
week.So heasked hertofind the
valuesoftheintegersA,BandCin
the following equation.

(AB+1)
+ (AB.C+A+C)
0.138

Whatare the valuesofA,Band C?

WIN £15 will be awarded to the sender of the first correct answer
opened on Wednesday 17 March. The Editor's decision is final.
Pleasesendentriesto Enigma 1582, New Scientist, LaconHouse,

84 Theobald's Road, London WC1X 8NS, or to enigma@newscientist.com

(please include your postal address).

Answer to 1576 The holly and theivy and the..: Holly onred, ivy on

silver, mistletoe on gold

The winner BethMorganof Palo Alto, California, US
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presence known to the cosmos
atlarge.
Encinitas, California, US

The discussion of how to
format asuitable message
for transmission to an alien
civilisation misses the reality of
whatit means tocommunicate
with beings who probably
experience the worldina
differentway tous.

Most of the current proposals

seem to takeit for granted that
the recipients will be capable of
receiving a message ifitisina
form that we ourselves could
easily pick up and interpret. But
there is no reason why this should
bethecase.

Consider, if youwill,how
ahumancivilisationofjusta
fewthousand years ago might
imagine “communications from
beyond this world” would occur.
Stone tablets from the sky would
clearlybea good starting point.

These days most proposed
templates seembased on images,
but how might that be interpreted
by, for example, an advanced
civilisation of fish? They might
sense more through the skin or
electronic waves than through
sightand smell.

Evenifour target alien
civilisation is sufficiently well
developed that its members can
receive, decode and visualise our
transmission, we cannot assume
theyshare with us the sensory
mechanisms by which we
understand the external world.

Unless we take into account the

very different ways in which
differentspecies could build their
internal “world models”, it seems
thatanyformof communication
currently under consideration
hasaverylowlikelihood of being
understood.

Woodcote, Berkshire, UK

From David Collins

I'am always concerned that we
assume that aliens will all look
alike, come fromaglobalvillage,
speak the samelanguageand
share a culture.

From H. G. Wells’s time traveller
to Star Trek’s Captain Kirk, visitors
to other worlds seem to explore
only afew hundred metres from
their landing point —an extremely
misleading view of alien life.
Suppose our visitors dropped in
on the Democratic Republicof the
Congo, Greenland or Nevada -
what impression would they get?

Onourownplanet,aliens may
have dropped ina long time ago.
Prions? Archaea? Slime moulds?
Cetaceans? Nematodes?
Harpenden, Herifordshire, UK

From Tim Malyon

I'was born at a time when our own
world was not yet even fully
mapped. As a child I thought that
landing a man on the moon would
be the greatest thing that would
happen in my lifetime. Now if
someone could only provide
definite proof of extraterrestrial
life,l would feel that I hadlived in
humanity’sgreatest ever period
of discovery.

Beattock, Dumftriesshire, UK

FromF. Gwynplaine MacIntyre
The message that was
transmitted from Arecibo more
than three decades ago, signalling
our presence to extraterrestrials,
included a diagram of the solar
systemas perceived in1974: nine
planets of'varying sizes orbiting
the sun, ranging from Mercury
to Pluto. Now that Plutois no
longer officially categorised as

a planet, shouldn’t we transmit

a correction?

Glasgow, UK
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More the merrier?

From Caroline Dumonteil

Laura Fortunato and Marco
Archettihavecreateda
mathematical model suggesting
that “monogamous marriage
[can be] a better strategy for men
as well as forwomen” (9 January,
p 13). Theyargue that “social
monogamy is not inevitable”
but arises inagricultural
societies where men wish to
prevent subdividing landholdings
among their heirs.

This model includes the
assumptionthat “women in
earlyagrarianculturesdid not
providemuchin the way of
material resources”. However, in
agricultural economies women
could be considered a resource
because of thefood and offspring
they produce on plots ofland
allocated by their husbands.

In such societies it would
therefore be in the man’s interests
tohavemore than onewifeand
his role would be to provide
protection for his family. This
system still exists in parts of

rural Africa, where women
produce most of the food but a
husband’s death can deprive them
of land and leave them and their
children destitute.

Montigny sur Loing, France

Democracy'’s demise

From Nick Deane

In highlighting how unlikely it
would be fora government to be
voted in if it proposed to enforce
changes toour lifestyles great

'Ll ENFaRCE A
GREEM LIFESTYLE wiTH
WEAPIAS [T RN SUITANABLE

pVRCES

enough to mitigate climate
change, Richard Platt puts his
finger onaprofounddilemma
foralldemocraticsystems
(9January, p27).

Historically, it canbe
argued that democracy has
onlyflourished aslongas the
promise of “more foreverybody”
has been capable of fulfilment.
Platt rightly points out that
this may not be possible for
much longer.

A logical extension of this
thought is that our cherished
democratic political system
may not havewhat is necessary to
resolve our current predicament.
If this is correct, the future may
offer much bleaker prospects
thanjust cutting back on long-
haul flights and journeys by car.
Marrickville, New South Wales,
Australia

Military benefit

FromBenHaller

Youreport that researchers at
the Massachusetts Institute of
Technology have discovered
how the structure of a snail’s
shell absorbs and dissipates
impacts (23 January, p 17).
Theyare then quotedas saying
this could allow us to improve
body armour —a comment Ifind
particularly sad.

[ can think oflots of ways
thisdiscovery could be used to
help make life better: improved
car bodies that protect us from
accidents, damage-absorbing
cases for laptops and other
electronicdevices, or better
bicycle helmets.

Their paper indicates that
funding for the research came
fromthe US army, the Department
of Defenseand US defence supplier
Raytheon, among others.

Itis high time therewasa
real discussion in the scientific
community of the ways that
defence funding of research can
distort science. Not only does it
change the questions that we ask,
directing us towards problems

that are applicable to warfare, it
alsochangeshow we perceive the
utility of our most generaland
useful discoveries.

Isfindingnew and improved
ways tokill each other the best
use we can think of for science?
Montreal, Canada

In your head

From Colin Morrison

Ray Tallis discusses the
“insuperable problem” of
explaining how intracranial
nerve impulses canbe “about”
extracranial objects, but

thinking in these terms rather
confuses the issue (9 January, p 28).

Ourexperiencesare not
“about” extracranial things
anymore thanyour experience
of your hand isabout the
appendage onthe end of your
wrist. As amputees experiencing
phantom limbs know all too well,
the pattern of experiences you
call your hand is located within
your brain. The sensation of
paininyourhand is actually
an addition to the many other
experiences that are generated by
the same region of your brain.

Weonly think of the hand
asapartofabodyoperating
inan external world because
our brainshaveevolved to
consistently encodedata from
that part of our body in that part
of our experience.

The “aboutness” connection is
indeed mysterious but it is notan
unprecedented “reaching out” of a
part of the brain into the external
world as Tallis suggests —and it

should not prevent us recognising
as our consciousness whatever
neurological phenomenon turns
out to be identical with it.

Cupar, Fife, UK

Alittle knowledge

From Derek Hallam
While lagree wholeheartedly
with the concerns expressed
inPaul Parsons’s article on the
dangers of increased availability
of information (16 January,
p38), it is disappointing to
see the words “information”
and “knowledge” so freely
interchanged. When we complain
that “alittle knowledge isa
dangerous thing”, we are referring
to thedanger that arises when
we draw aflawed conclusionfrom
limited relevantinformationwe
hold in our brains, and then base
our actions on the consequent
flawed knowledge.

Isuggest that thereal risk
lies inus not knowing, or even
worse not caring, whether we
have adequate or good quality
information to draw a sound
conclusion. However, clearly
anything which alerts us to, and
maintains an awareness of, that
risk has to be of great value.
Tallong, New South Wales,
Australia

For therecord

B SpencerBrown is the director of
research in the Department of Plastic
Surgery atthe University of Texas
Southwestern Medical Center in
Dallas.notasurgeon aswestated
(23January, p42)
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Jnearthing Chinas
‘eathered TossIlS

Xu Xing's dinosaur finds range from a pint-sized creature
with four wings to the feathered ancestor of Tyrannosaurus
rex. Between them, they have cemented the evolutionary
link between dinosaurs and birds. He talks to Phil McKenna

about his work

How did you become interested in dinosaurs?
Igrew up inaremote region in Xinjiang
province. [ didn’t evenknow what a dinosaur
was whenIwasyoung, notevenwhenlIwasin
highschool.Iwasinterested in physics, but
whenIgotintoBeijing University Iwasassigned
tostudy palaeontology. [ was later admitted as
a graduate student to the Chinese Academy of
Sciences to continue studying palaeontology.
[wasonly interested because it meant I could
stay in Beijing and didn’t have to go back to
Xinjiang, butearlyinmy careerI got to study
some very interesting fossils. Now it’s hard to
imagine howIcouldlivewithoutdinosaurs.

Before your discoveries of feathered dinosaurs,
what was the prevailing thinking on the
relationship between dinosaurs and birds?

It was generally accepted thatbirds were
descended from dinosaurs. People had found
many dinosaurs that shared striking
similarities with early birds, yet afewthings
didn’t quite fit. The time sequence didn’t
seem to be correct, forinstance. Most of these
bird-like dinosaurs werefromthe Cretaceous,
from145 million to 65 million yearsago, but
the earliest known bird, Archaeopteryx, was
much older - from the Jurassic, 200 million

PROFILE

Xu Xingis atthe Chinese Academy of Sciences
Institute of Vertebrate Paleontology and
Paleonanthropology in Beijing. Hehasnamed some
30species of dinosaurs, more than anyone else
alive, and has played a leading role in some of the
mostimportant fossil discoveries of thepast decade
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to145million years ago. Also, if birds were
descended from dinosaurs, you would predict
that theirdinosaur ancestors should have
feathers or feather-like structures. But at that
time there was nofossil evidence for this.

Whathave you found that changed this?

In 1996 a feathered dinosaur, Sinosauropteryx,
wasdiscovered in north-eastern Chinaby
otherChinese researchers. Soin 1997 we
organised an expedition in that area, and

that year we discovered a second feathered
dinosaur, Beipiaosaurus. That specimen
supported the conclusion earlier researchers
had made that primitive feathers are widely
distributed among bird-like dinosaurs. Then
in1998 we found another feathered genus,
Sinornithosaurus. Collectively, these fossils
were the first solid evidence of primitive
feathers and they were found in dinosaurs.
This providedverygood evidence supporting
the idea that birds evolved from dinosaurs;
beforethis, feathers were only known in birds.

Many of the early bird-likefeathereddinosaurs
youdescribe could not fly. What did they use
their feathersfor?

Somebelieve the initial purpose of feathers was
forflight, some say it wasforinsulation. Based
onmy observations, [don’t think it was either.
Primitive featherswere not good for flight: they
were weak, hair-like structures. They were also
veryrigid, not an ideal structure for insulation,
and theywere less densely populated on the
body than you would expect for insulation.

It’s still notentirely clear, but they appear to
initially have had adisplay function.

The transition from dinosaurs to birds involved
some unexpected turns. Do any of your other
findings tell us about this process?

In 2003 we made another, evenbigger
discovery—anewspecies called Microraptorgui.
This species is amazing because it has feathers
attached to its legs as well as its forelimbs,

so we called it a four-winged dinosaur.

This was one of the most important
discoveries in understanding the transition
fromdinosaurs to birds because it revealed
an entirely new stage of morphology during
the transition. A hundred years ago, the
American palaeontologist William Beebe
predicted that there would bea phase in
evolution involving a hypothetical four-
winged “tetrapteryx”. He suggested bird
ancestors used not only armfeathers but also
big feathersattached to their legs. But at the
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Many of Xu Xing's important finds came from
thedesertsof northern China

time there was no fossil evidence to support
his theory. Our discovery of M. gui showed
that there was afour-winged stage in the
evolution of birds. Laterwe found others:
PedopennafromInner Mongolia, and in 2009
we published onanother species, Anchiornis
huxleyi, or “near bird”. They are all from
different lineages but all have four wings.

Whatwas the response to finding M. gui?

Its existence argues so strongly against the
mainstream understanding of the dinosaur-
to-bird transition that some people didn’t
believe it was areal specimen, or even that it
was the true morphology for the species. Later,
our group and others found more specimens —

more than 1000 in all - of four-winged
dinosaurs across a number of different
lineages, which showed that it is definitely
acommon and important condition for
the origin of birds.

What about the problematic issue of the

time sequence?

Anchiornis belongs to one of the most
bird-like groups of dinosaurs and lived

about 160 million years ago, roughly 10
million years before the first known bird.
Since 2001 we have discovered a lot of
specimensfromXinjiang, where thereis a
huge exposure of Jurassic rocks, including
the feathered dinosaur Guanlong, the earliest
knownancestral form of T. rex, as well as
many others that haven’t yet been published.
And just last month in Science (DOI: 10.1126/

science.1182143), we described Haplocheirus
sollers from the Alvarezsauridae, a bizarre
group of bird-like dinosaurs with alarge claw
onone hand and very short, powerfularms.
This creature has helped us solve the puzzle
ofhowdinosaurscame to looklike birds and
takes the evolution of anothergroup of bird-
like dinosaurs back a further 63 million years.
Until this find we had nodirect evidence that
dinosaurs like this lived 160 million years ago
inthelate]urassic. So in terms of establishing
the time sequence, this isahugediscovery.

You bought some fossils from farmers and
dealers. Is thisacommon practice - and do you
have any concerns about it?

It is true that we purchased many of the
specimens from Liaoning province —including
some of the firstfeathered dinosaurs we
found-fromlocal farmers or dealers. The

“Microraptor gui is amazing.
It has feathers attached to
its legs as well as its arms”

density of fossil-bearing rocks is veryrich
there and the farmers are alsovery poor.
It'scommon in China to buy fossils, though

it is not encouraged. In all other areas -

Inner Mongolia, and Xinjiang and Shandong
provinces —we have dug all the fossils
ourselves. [ don’t like to buy fossils, and I will
say 've bought fewer and fewer in recent
years. My colleagues have the same idea. It’s
not good to buy fossils as it encourages people
todig illegally, and it’s not good for science
because fossils canbe damaged in the process.
But in China, somany people are digging

and it’s not just the museums that buy them.
The most difficult decision is when you see
avery scientifically important fossil: do you
let it go or keep it for science? If you don’t buy
it, it will go somewhere else and will be a loss
for science, but if youdo buy it, it will
encourage farmers to continue digging.

What are you working on now?

Thavefound four new dinosaur species that
will be published soon. One species is the first
known ceratopsid, or “horned dinosaur”, from
outside of North America. Many of my new
finds are from a quarry that recently opened
inShandong province and is the largest
known dinosaur graveyard in the world. We
have already explored thousands of dinosaur
bones and found several new species there.
I'm alsofilmingadocumentaryforNational
Geographic, on the evolution of feathers. m
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TIMGRAVESTOCK

tfirst, there didn’t seem anything earth-
Ashattering about the tiny point of light

that pricked the southern Californian
sky ona mild night inearly April 2007. Only
the robotic eyes of the Nearby Supernova
Factory, a project designed to spy out distant
stellar explosions, spotted it from the Palomar
Observatory, highin the hillsbetweenLos
Angelesand San Diego.

The project’s computers automatically
forwarded the images toa dataserver toawait
analysis. The same routine kicks in scores of
times each year when a far-off star inits death
throes explodes onto the nightsky, before
fading back to obscurity once more.

But this one did not fade away. It got
brighter. And brighter. That's when human
eyes became alert.

The supernova finally reached its peak
brightness after 77 days. After 200 days —long
after most supernovae have dwindled back
into obscurity— it was still burning brightly.
Only in October 2008, an unprecedented
555 days after it was first spotted, had it faded
enough for the supernovahuntersto call of f
their observations.

Digesting what they had seen took longer
still. SN2007bi, as dry protocol labelled
the event, was one of the most extreme
explosions everrecorded, of that there was no
doubt. It was so intense that itdidn’t fitany
model of how normal stars die. But then, it
was rapidly becoming clear that, inlifeas in
death, this had been nonormal star.

Ifthe interpretation of what popped up
that Aprilnightiscorrect, thiswasastar
that should not have existed, ina place
where it should never have been. It wasa
mind-bogglingly massive star that was a
throwback toa universelong since gone. It
wasa star that time forgot.

That picture began to emerge only after
long months of monitoring the supernova’s
afterglow with the Samuel Oschin Telescope, a
61-year-old veteran atop Mount Palomar. This
afterglow is powered by the decay of heavy
radioactive elements generated in the
runaway processes of nuclear fusion that
occur during the initial explosion. The critical
process is the decay of radioactive nickel,
which quickly turns to cobalt, which in turn
decaystoiron, radiating gamma raysas it does
so.Thebrightnessand persistence of the
afterglow reveal how much of these elements
the supernova produced.

Plugging these observations into models of
conventional supernovae broughta startling
conclusion. To keep the supernova glowing
that brightly, and for that long, the explosion

COVERSTORY

must have produced 10 times more
radioactive nickel than a normal supernova
can muster —a discrepancy so huge that it
demanded an explanation.

Aclue towhatwas going oncame ina few
largely forgotten papers buried in journals
from 40 years ago. In the core of any massive
star, the outward pressure of photons created
innuclear fusion reactions counters the
weightof the material bearingdown onit,
preventing the star from collapsingin on
itself. Sometimes, in massive stars many times
thesize of the sun, gravity can eventually
overwhelm this photon pressure, initiating
what is known asa core-collapse, or type],
supernova. Thatis one of two common types
of supernova.The other, called type la, occurs
whenadyingwhitedwarf'star accretes mass
froma companion starandgrowsunstable,
ignitingin a final searing fireball (see diagram,
page 31).

In the old papers, astronomers speculated
onwhatmighthappen to cause a truly giant
star—one bigger than about 200 suns—to go
supernova. In this case, they calculated, the
core of the star could eventually become so
hot during nuclearfusion that photons would
start to convert spontaneously into pairs of
particles: anelectronand its antimatter
doppelgénger, a positron. Thiswould rob the
star of some of the photon pressureneeded to
supportits outerlayers, causing it to collapse
inonitselfinagargantuansupernovathat
would vaporise the star. This final titanic burst
offusion would create vast quantities of heavy
radioactive elements, far larger thana
conventional supernova can produce. The
astronomers called it a “pair-instability”
supernova.

Implausible interloper

No supernova explosion answering to this
descriptionhad ever been witnessed, and

the idea remained a mere twinkling in the
theorists’ eyes. That s, it did until Avishay
Gal-Yam, anastrophysicist at the Weizmann
Institute of Science in Rehovot, Israel, and his
collaborators started looking at SN 2007bi. The
more they compared the data with various
supernova models, the more they became
convinced that the pair-instability model was
the answer to the conundrum this explosion
posed. “Only a pair-instability supernova can
produce that much radioactive nickel,” says
Gal-Yam. With the model, they could even
calculate how big the exploding star had been:
awhopping 300 times the mass of the sun
(Nature,vol462,p 624). >
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"We would dearly love to
see one of these cosmic
giants directly, if only to
confirm the grounds for
our own existence”

Problemsolved?Notabitofit.Thefinding
came with a massive sting in its tail: according
to all our theories and all our observations,
stars that big simply should not exist.

Atleast, they should not exist in the kind of
universe we see around us today. In the
decades since the pair-instability model was
born, theory and some comprehensive sweeps
of the night sky have combined to show that
the composition of the modern cosmos
preventsstars reaching suchhuge sizes. The
presence of appreciable quantities of what
astronomers call metals — elements heavier
than hydrogen and helium - causes gas clouds
to collapse speedily into “pocket-sized” stars.
Thatiswhymost stars today are celestial
minnows, containing less mass than our sun.
The absolute upper limit on amodern star,
theory and observations of our galaxy agree,
lies at about 150 solar masses. A monster of
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300solarmasses isan implausible interloper
into this settled scene.

Things were different inearly cosmic
times,some 13 billionyearsagoin the pristine
universeimmediately afterthe big bang.
Back then, solar giants ruled the roost. Only
hydrogen, helium and trace amounts of
lithium were floating around the cosmos, and
much bigger quantities of these elements had
toaccumulatebefore theyfellunder the spell
of gravity and were pulled together toforma
star. As aresult, the first stars in the universe
were humongous, containing anything up to
several hundred solar masses.

Fossil universes

Existing before proper galaxies had been able
toform, these starslived brief, wild lives of
just afewmillion years as they furiously
burned theirvast stocks of hydrogen. Yet in
theirviolent deaths, these stars wereof huge
significance. As theory has it, these explosions
fused thefirstelements heaver than hydrogen,
helium and lithium. They provided the raw
materials for the cosmos we see today: its
galaxies, its sun-like stars, its planetsand, in
one insignificant corner atleast, its life.

No one has ever seen these cosmic giants
directly. We would dearly love to, if only to
confirm thegroundsfor our own existence.
Unfortunately, wecan’t. Evenas they were
sowing the seeds of the future cosmos, these
megastars were precipitating theirown
demise. By increasing the metal content of the
cosmos as they died, they destroyed the very
conditions that nurtured them in the first
place. By the end of the first few hundred
million years after the big bang, metal levels
were so high that stars of their like could never
form again. Direct evidence for the existence
of megastars lies far beyond the horizon of
even our most powerful telescopes.

Ordoes it? If SN 2007bi is what it seems, we
might have found a get-out clause: a loophole
thatallows us to spy if not the first megastars,
then something very similar. Against the
odds, the cosmic trailblazers may havelived
oninto the modernuniverse. But how?

The secret lies inwhere this supernova was
situated: an otherwise unassuming dwarf
galaxy some1.6 billion light years away from
Earth. Dwarf galaxies, as their name suggests,
are runtish structures that never made it to
full size. Whereas a fully formed galaxy
such as our own Milky Way contains several
hundred billion stars, a dwarf galaxy can have
as few as just a couple of million.

Observations of the distant universe show
that dwarf galaxieswereonce much more
prevalent. “Weknow that the first galaxies to

formweredwarfs,” says Nils Bergvall of the
Uppsala Observatory in Sweden. Theidea is
that these were the basic blocks that built up
to form the much larger galaxies of today.

Wealso know that dwarf galaxies, even
thoserelatively nearby which we can see as
they were incomparatively recent cosmic
time, have just § to 10 per cent of the metals
that our sun has —or markedly less than one-
hundredth of their total mass. The earliest
dwarfgalaxies may have hadevenless.

We have beenslow to grasp the implication:
that the tiniest dwarf'galaxies could be
pristine chunks of the early universe,
preserving its composition and conditions in
a cosmos thathaslong since moved on. Their
degreeof preservation could be theresultof
their sheer dwarfishness: because gravity
within them is weaker than within a normal
galaxy, a supernova exploding within it will
fling the metal-rich products outwards at such
speed that they mostly escape altogether.

If the original conditions of the universe
were preserved in these dwarf galaxies, there
would be no reasonwhy further waves of
megastars should not continually form and
die within them throughout cosmic time. If it
is the absence of metals that determines
stellar size, behemoth stars are not restricted
to thefurthestreaches of the universe: they
couldbefoundinanydwarfgalaxy withalow
enough metal content, including places well
within reach of our telescopes. It is a line of
reasoning that the identification of SN 2007bi
now seems to support in spectacular fashion.

The discovery of a nearby population of
megastars in what amounts to suspended
animationwould have huge implications for
stellar science. We do not understand the
processes of star formation and death as well
as we would like to think. “It is surprisingly
difficult to get the models to agree with the
observations,” says Gal-Yam. He cites the
example of gold, the abundance of whichin
the universe essentially defies explanation,
although most astronomers assume it must
somehow be made in supernovae. To find
some answers, we might need to look no
further than nearby dwarf galaxies.

But wait a moment. If these hugeliving
fossils have always been lurking on our
cosmic doorsteps, how come wehavenot
seen them before now? Stars that big would
surely be hard to overlook, either during
their tempestuous lives or spectacular
deaths. Yetapart from one peculiarly
luminous supernovain 1999, we have never
seen anything that looks like SN 2007bi.

Part of the explanation, says Alexei
Filippenko ofthe University of California,
Berkeley, is that we have been looking in the



Going out with a bang

How astar's life ends depends onits size

WHITE DWARFS (type Ia supernova)

A white dwarf (a remnant of a sun-like star) exceeds its
stable mass by accreting material from a companion star

MASSIVE STARS (type Il supernova)

Successive waves of nuclearfusion during a
massive star's lifetime create onion-like shells of
progressively heavier elements towards the core

SUPERMASSIVE STARS (pair-instability

Inthe cores of truly massive stars - hundreds
of solar masses - photons produced in fusion
candisintegrate into electrons and positrons

wrong places. “Telescope time is precious, and
ina patheticdwarf'galaxythere are not that
many stars,so not thatmanyopportunities
forone togosupernova,” hesays.
Astronomers have understandably focused
theirattention on the big galaxies thatare
richly stocked with stars.

Tantalising glimpse

That is now changingas fast robotic sky
searches, such as the PalomarTransient
Factorybased at the observatory that first
spotted SN 2007bi, swing intoaction. Such
projects make no judgement about where best
tolook; theyjustkeep their electronic eyes
open for anything that is changing in the sky.
This new strategy is already bearing fruit. “We
are now tracking a number of supernovae that
could also turn out to be pair-instability

Carbon and oxygenstart fusing
uncontrollably in the dwarf'score

When the iron core exceeds a
critical mass, it begins to collapse,
radiating away neutrinos

This robs the core of some of its outward pressure,
causing it to collapse

supernovae. Butwe want tobe absolutely
certainbefore we announce,” says Filippenko.

Direct observations of any living megastars
lurking out there are moretricky. Giant stars
with their huge stocks of hydrogenand helium
fuelwouldbe so hot that most of their
energy would be emitted as ultraviolet light,
which is absorbed by Earth’s atmosphere
beforeit reaches ground-based telescopes.
“Withoutseeing the ultraviolet, these stars
willjust hideaway and looklike ordinary
high-mass stars,” says Gal-Yam.

Because astronomers have traditionally
believed that there is little of interest to see at
ultraviolet wavelengths, there are no general-
purpose ultraviolet space telescopes, either.
The Hubble Space Telescope can see at these
wavelengths, but the kind of painstaking
programme to map relatively nearby dwarf
galaxies would mean tying it up for thousands

of hoursof observation time. Gal-Yamhas just
submitted a proposal todojust that,butheis
competingagainstabout 40 other projects.

Hubblewasservicedfor the final time last
year, andattentionis nowswitching to its
replacement, NASA’sJames Webb Space
Telescope, which is scheduled forlaunch in
2014. But this telescope has no ultraviolet
capability. “Once Hubble is gone, we are going
to be totally blind,” says Gal-Yam. “There is an
urgency about doing this work.”

Atitstands, that April supernova could have
been a tantalising and wholly unexpected
glimpse into a universe we thought we would
never see, that of the first stars, the cosmos
makers. Thatwould be anexplosion to truly
blow our minds. ®

Stuart Clark is the author of Galaxy and Deep Space
(Quercus). Read his blog at wwwi.stuartclark.com
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Wit this Test tube,
thee wec

How far should a journalist go in the
name of science? Just ask Linda Geddes
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E’D booked the venue, chosen the
W bridesmaids’ dresses and even

decided on the colours of the table
decorations. Butfindinga refrigerated
centrifuge and a ready supply of dry ice in
rural south-west England was proving tricky.
Thenthere were the worries about getting
blood on my silk wedding dress, and what
todo if someone fainted.

Organising a wedding can be stressful
enough, but we had a whole extradimension
to consider. Wewere turning it intoascience
experiment to probe what happens in our
bodies when we say the words “I do”.

Our focus was the hormone oxytocin,
sometimes dubbed the “cuddle chemical”
foritsrole in promoting bonding, trustand
generosity. The usual setting for investigating

Getany blood on my
dress, mister, and this
experimentis finished

itseffectsisalabwhere volunteers maybe
askedtoplaygamesthatinvolvetrustand
generosity, for example. But how well do
these contrived testsreflectwhat happens
inreallife?

IT'had written several articles about this
hormonebefore, so myweddinglast July
seemed the perfect chance tosee if it would
surge in the ultimate public display of
affection. I contacted leading oxytocin
researcher Paul Zak, head of the Center for
Neuroeconomics Studies in Claremont,
California, and he leaptat the opportunity
to translate his lab studies into real life.

The plan was to measure bloodlevels of
oxytocinin the bride, groom, three close
members of our families and eight friends
both beforeand after the ceremony. OK, it

wasa small sample size, but Zak (pictured
above) saw this as a pilot study that might
point theway for futureresearch, and perhaps
evenshed some light onwhy people stage
public weddings in the first place.

Oxytocinisreleased from the pituitary
gland in the brain, onthe command of
specialised nerve cells. It has long been known
tohelp trigger childbirth as well as the release
of milk during breastfeeding. And in the 1980s
it transpired that, in American prairie voles at
least, the hormone promotes pair-bonding
between mates. Zak and other research groups
have since found oxytocinat workina range
of human social interactions, including
strengthening the bond between mother
and child and fostering closeness after sex.
How the brain translates mental processes
into signals to release oxytocin, however,
remains mysterious.

Lastyear, Zak suggested anewrole for
oxytocin. The hormone rises in people
watching a sad film clip; those who reported
the greatest emotion experienced the biggest
spike (Annals of the New York Academy of
Sciences, vol 1167, p182). What if oxytocinis
the empathy chemical as well as thecuddle
chemical? My weddingwould be the perfect
place tofind out, I thought. If oxytocin really is
the empathy chemical, those close to us might
have a hormone surge as they witness our
public pair-bonding.

Oxytocin may have a dark side, however.
Work published last year hinted that oxytocin
mayalso promoteenvyand the desire to gloat.
Volunteers were asked to play a game of
chance, in which people could winvarious
sums of money. Those who inhaled a dose of
oxytocinbefore playing the game felt more
like gloating when they won the most money,
and more envy when their opponent was
ahead (Biological Psychiatry, vol 66, p 864).

One possibility is thatoxytocinmakes
people more sensitive tosocial cues, says
Salomon Israel, who studies decision-making
at The Hebrew University of Jerusalem in
[srael. “If you geta social cue to be more
trusting, you're more trusting. But if >
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you get asocial cue that’s threatening,
you feel more threatened.”

Whatevertheanswer, it is clearly difficult
to measure complex emotions with simple
games in the lab. For one thing, volunteers
know their actions are being recorded, which
may alter their behaviour. For example,
people who share more money with other
playersare usually seen as more altruistic,
but maybe they just care more about what
people think of them. In reality, they might
be quite selfish.

“We're not sure of the motivation that
drivesbehaviour,”says Richard Ebstein, also
atThe Hebrew University of Jerusalem, who
studies the genetics of humanbehaviour.
Thatiswhyscientists need to start looking
at hormones such as oxytocin in real-life
situations, he says. Like weddings.

That’'swherel came in. Once Nic, my
husband-to-be, had resigned himselfto
turning the most romanticday of our lives
into a science experiment, I realised there
were several additional hormones we could
check at the same time (see “Hormones
gathered here today”, opposite). The obvious
first choice was vasopressin, ahormone
structurally related to oxytocin, which has
beenimplicated in mate-guarding and
jealousy inanimals. Youcould say it’s
oxytocin’sugly cousin.

As the stress hormones cortisol and
adrenocorticotropic hormone (ACTH) can
affect the release of oxytocin, theywenton
thelist, as did testosterone. Astudyin 2004
by neuroscientist Donatella Marazzitiat the
University of Pisa in Italy, and colleagues, had

shownthat levels of the male sex hormone
dipped inmenwhohaverecently fallenin
love, possibly to ensurethey devote their
energies to their partner, rather than looking
for other women. Would a public exchange
of vows have the same effect on testosterone?
Therewas only oneway tofind out.

“lhoped I'd be too

excited on theday to
remember that I'm not
very keen on needles”

In the run-up to the wedding, several
people said we were mad to runan experiment

onour bigday. For one thing, 'm not very keen

on needles. [ hoped I'd be too excited on the
day toremember that. [ waited till the day
itself to confess my phobia to Zak, but he took
it in his stride. An hour before the vows, the
13 volunteers werewhisked into adining
room at the wedding venue, which had

Feeling the love

The bride, groom and close family members experienced a surge in the bonding hormone oxytocin during the wedding
ceremony, aresponse that may have evolved to bind the couple to those who will help to bring up any future children
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OXYTOCIN

The bonding hormone

Kettle, toaster...
OK,whoputthe
centrifuge onthe
wedding list?

been temporarily converted into a lab. Amid

a clacking centrifuge, needles and a tray of
champagne cocktails for afterwards, two
medically trained wedding guests removed
20 millilitres of blood. I survived the ordeal by
lookingaway and chatting to my bridesmaids.

Straightafterthe vows wedid it all again.
This time the firstattempt to draw my blood
failed and I had to be stuck twice. Zak later told
me I looked about to pass out. “I've caught
many afainter,” he says. “I was fiddling with
the smelling salts in my pocket and was ready
to catch you at the same time.”

I managed to stay upright, however, and at
last it was over. Zak spun the blood samples
in the centrifuge (kindlyloaned to us by the
University of Exeter, UK) to separate the blood
cellsfrom the hormone-containingfluid,and
thenfroze the fluid ready for shipping back
to the US. Nic and I could forget about the
experiment and enjoy the rest of our day.

A month later and the results were in. To
my delight -OK, relief - in terms of oxytocin,
our hypothesis proved correct. Both Nic and
Iexperienceda rise in the hormone during the
ceremony, as did the mother of the bride, the
father ofthe groom and Nic’s brother-all the
relatives tested.

Theresultsfromourfriendswere mixed:
twodid and five didn’t (see graph, left). One
bridesmaid wasexcluded from the analysis
because her readings were so high they were
off the scale. Thiscould have been the result
of afaulty test, or perhaps she naturally has
veryhighlevels.

Group hug

Zak thinks the group oxytocin surge supports
the theory that publicweddings evolved as a
way of binding couples to their friends and
family, perhaps to help out with future child-
rearing. This may explain why weddings are
more common thaneloping. [t mightalso
bewhy some peoplecryat weddings. “Maybe
we cry for the same reason we cry at movies,”



Hormones gathered here today

Levels of five hormones were
measured before and after
the wedding ceremony.

@ Oxytocin
Released from the pituitary
glandinthebrainduring
childbirth and breastfeeding,
aswell associal situations

Vasopressin
Also released from the
pituitary. Inanimals it is
released during sex, and s also
involved in male aggression,
jealousy, territoriality and pair
bonding. Itis unclearifitalso
has thisrolein people.

growth, male sexual organs,
secondary sex characteristics
and libido. Studies suggest
men's testosterone levels fallin
theearlystagesof arelationship.

ACTHand © Cortisol
ACTHis released by the pituitary
gland, triggering cortisol

and sex. Recent studies Testosterone secretion by the adrenal glands.
suggest itincreases trust Mainly released by the testes, ~ Moderate levels of these stress
and generosity, and perhaps but also from the adrenal hormones promote oxytocin

empathy, too.

glands. Promotes muscle

release, but high levelsinhibit it.

Of the five hormanes tested, only oxytocin behaved as expected

Nic's results, in particular, went against expectations with an increase in testosterone and a decrease in vasopressin

® OXYTOCIN VASOPRESSIN = TESTOSTERGONE  + ACTH CORTISOL
Bonding “lealousy” Male sex Stress Stress
hormone hormone hormone hormone hormone

-60

he says. “We see ourselves in the couple”

Although the small sample size means the
results are not statistically significant, we can
still speculate about the trends seen. For
example, I had the biggestspike in oxytocin,
followed by my mother. “Forevery scenario
we'velooked at, women get the biggest rise,”
says Zak. “We knowwomenare more empathic.”
It’s also likely that women get more benefits
froma marriage than mendo and so may
have more invested in it, adds Marazziti.

The other satisfying result was that we
sawbigger spikes in family members than
infriends. “It'swhatwewouldexpect,”says
Ebstein. “Those who are genetically closest
toyou haveabiggerinvestmentinyour
wedding, and their oxytocin goes up more.”

Not all the results fitted our predictions,
however.Take vasopressin, the mate-guarding
hormone. Zak thought we would see a spike in
Nic's levels during the wedding ceremony -
but instead we saw a fall. “Perhaps Nic didn’t
need to aggressively defend you as youhave
publicly committed to him,” says Zak.

Nic’s testosterone levelsdidn’t behave
either. Contrary to our hypothesis, italmost
doubledduringthe wedding vows, with one
male guest also experiencing a rise. Marazzeti
has a possible answer: since testosterone is
linked tolibido, the sight oflots of women
dressed up for the wedding may have
been arousing.

Asforthe stress hormones, I didn’t need
the testresults to know that mine were up.
Althoughvery high stress shuts down
oxytocinrelease, moderate stress seems to
promoteit,whichmay be anotherreason
why myoxytocinlevels were boosted.

Sodo our results takeusany closer to
understanding why people choose to get
married? Zak thinks so. “Maybe the reason we
have these weddings is not just because of the
emotional contagion - the empathy, the love—
but because these emotionsarelinked to
helpingmaintain the human race,” he says.

By bringing our friends and relatives closer
tous, wenowhavea host of people to mediate
if wefight, or—should our oxytocin take us to
the point of having children-tobabysit. And
Imightjust have cured my needle phobia.

Zak is already dreaming up larger field
studies to see if he canreplicate the results.
“I'mconvinced now that our studies inthe
lab have direct implications for the world
outside,” he says. “This was one of the
highlights of myresearchcareer”

Linda Geddes is a London-based reporter
for New Scientist

13February 2010 | NewScientist | 35



36 | NewScientist| 13 February 2010



The secret to repairing our bodies and growing new
organs is getting all touchy-feely, says Bob Holmes

The healing

touch

OU started life as a single cell. Nowyou
Yare madeof manytrillions.Thereare

morecellsinyourbody thanthereare
stars in the galaxy. Every day billions of these
cells arereplaced. And if you hurtyourself,
billions more cells spring up to repair broken
blood vessels and make new skin, muscle
orevenbone.

Even more amazing than the staggering
number of cells, though, is the fact that, by
and large, they all know what to do—whether
tobecome skin or bone and so on. The
question is, how?

“Cells don’t haveeyes or ears,” says
Dennis Discher, a biophysical engineer at the
University of Pennsylvania in Philadelphia.

“Simply expose
stem cells to flowing
fluid and they turn
into blood vessels”

“Ifyouwere blind and deaf, you'd getaround
by touch and smell. You'd feel asoft chair to
sit on, ahard walltoavoid, or whetheryou're
walking on carpet or concrete.”

Until recently, the focus was all on “smell”:
that is,on how cellsrespond to chemical
signals such as growth factors. Biologists
thought of cells as automatons that blindly
followed the orders they were given. In recent
years, however, it has started to become clear
that the sense of touch is vital as well, allowing
cells to work out for themselves where they are
and what they should be doing. Expose stem
cells to flowing fluid, for instance, and they
turninto blood vessels.

What is emerging is afar more dynamic
picture of growth and development, with a
great deal of interplay between cells, genes
and our body’s internal environment. This
may explain why exercise and physical
therapy are so important to health and
healing —if cells don’t getthe right physical
cues when you are recovering fromaninjury,
forinstance, they won’t know what todo. It
alsohelps explain how organisms evolve new
shapes - the better cells become at sensing
what they should do, the fewer genetic
instructions they need tobe given.

The latest findings are also good news for
people who need replacement tissues and
organs. If tissue engineers can just provide
the right physical environment, it should
make it easier to transform stem cells into
specific tissues and createcomplex, three-
dimensional organs that are as good as the real
thing. And doctors are already experimenting

withways of using tactile cues to improve
wound healing and regeneration.

Biologistshavelong suspected that
mechanical forces may help shape
development.“Ahundred years ago, people
looked atembryos and saw that it wasan
incredibly physical process,” says Donald
Ingber, head of Harvard University’s Wyss
Institute for Biologically Inspired Engineering.
“Then when biochemistry and molecular
biology came in, the baby was thrown out with
the bath water and everybody just focused on
chemicals and genes.”

While it was clear that physical forces do
play a role - for example, astronauts living in
zero gravity suffer bone loss — until recently
there was no way to measure and experiment
with the tiny forces experienced by individual
cells. Only in the past fewyears, as equipment
like atomicforce microscopes has become
more common, havebiologists, physicists
and tissue engineers begun toget to grips
with howforces shape cells’ behaviour.

One of the clearest examples comes from
Discher and his colleagues, who used atomic
force microscopy to measure the stiffness of
avariety of tissues and gel pads. Then they
grew human mesenchymal stem cells - the
precursors of bone, muscle and many other
tissue types —on the gels. In each case, the
cells turned into the tissue that most closely
matched the stiffness of the gel.

The softest gels, which were as flabby
as brain tissue, gave rise to nerve cells. In
contrast, gels that were 10 times stiffer - like
muscle tissue-generated muscle cells,and >
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yet stiffer gelsgaverise to bone (Cell, vol 126,
p 677). “What's surprising is not that thereare
tactile differences between one tissue and
another,” says Discher. After all, doctors rely
on such differences every time they palpate
yourabdomen. “What’s surprising is that cells
feel that difference.”

The details of how theydo this are now
emerging. Most cells other than blood cells
live withina fibrous extracellular matrix.
Each cell is linked to this matrix by proteins
inits membrane called integrins, and the
cell'sinternal protein skeleton is constantly
tugging on these integrins to create a taut,
tuned whole. “There’s isometric tension that
youdon't see,” says Ingber. In practice, this
means changes inexternal tension—such as
differences in the stiffness of the matrix, or
the everyday stresses and strains of normal
muscle movement - can be transmitted into
the cell and ultimately to the nucleus, where
they can direct the cell's eventual fate.

Since stem cells haveyet to turn into
specific cell types, biologists expected them
to be extrasensitive to the environment, and
this does indeed seem to be the case. Ning
Wang, abioengineer at the University of
[llinois at Urbana-Champaign, found that the
embryonic stem cells of mice are much softer
than other, more specialised cells. This
softness means that tiny external forces
candeform the cells and influence their
development (Nature Materials, vol 9, p 82).

For instance, if stem cells are exposed to
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flowing fluid, they turnintothe endothelial
cells that line the inner surface of blood
vessels. Infact, fluid flow— particularly pulses
that mimic the effect of abeating heart-is
proving crucial for growing replacement
arteries in thelaboratory. The rhythmic stress
helps align the fibresof the developingartery,
making them twice as strong, says Laura
Niklason, a tissue engineer at Yale University.
Abiotech company Niklason founded,

called Humacyte, has begunanimal testing
onarteriesgrown this way.

“"The secret of growing
cartilage thatis as strong
as thereal thingis to mimic
the effects of walking”

Surprisingly, pulsatile motion can help heal
injuries in situ too. At Harvard, Ingber and his
colleague Dennis Orgill are treating patients
with difficult-to-heal wounds by implanting
asmall sponge in the wound and connecting
this toa pump. The pump sucks the cells
surrounding thewound in and out of the
sponge’s pores, distorting them by about
15 to 20 per cent—analmost ideal stimulus
forinducing the cells to grow and form blood
vessels and thus boost the healing process,
saysIngber.

Meanwhile, tissue engineers are finding
that they can grow far better bone and

Softening scar

tissue could be all

it takes to regenerate
damaged hearts

cartilage by mimicking the stresses thatthe
tissues normally experience in the body. For
instance,humancartilagegrownin thelabis
usually nowherenearasstrongas thereal
thing. Recently, however, Clark Hung, a
biomedical engineer at Columbia University
inNew YorkCity, has grown cartilage that
matches its natural counterpart strength
for strength. The secret, he has found, is
rhythmically squeezing the cartilage as
it grows to mimic the stress of walking.
Hung says this is partly because the
pressure helps to pump nutrients into
cartilage, which has no blood vessels. But his
experiments suggest that theloadingalone
also plays animportant role. His team hopes
the engineered cartilage will eventually be
used to resurface arthritic human joints.
Evenrelatively mild stresses makeabig
difference. Attempts to grow replacement
bone by placing stem cellsin a culture
chamber of the desired shape have not
been very successful, with the cells often
dying or producing only weak bone. But
Gordana Vunjak-Novakovic, abiomedical
engineeralso at Columbia, has found that
mimicking the internal flow of fluid that
growing bones normally experience helps
maximise strength. Lastyear, herteam used
thisapproach to successfully growa replica
of part of the temporomandibular joint in
the jaw fromhumanstem cells, producing
anaturallyshaped, fully viable bone after
just five weeks.



“If you don't stimulate bone cells, they
don’tdo much,” says Vunjak-Novakovic. “But
ifyoudo, they wake up andstart making bone
atahigherrate.”

There is still along way to go, however.The
replica bone lacks the thin layer of cartilage
that lines the real bone, and it also lacks a
blood supply, soit begins to starve as soon
as it is removed from the culture chamber.

Again, though, the answer could be to
provide the cells with the right physical cues.
Forexample, Vunjak-Novakovic has used
lasers todrill channels in the scaffolds used
to grow heart muscle in thelab. Whenfluid
begins flowing through these channels,
endothelial cells movein to line the channels
while muscle cellsmove away. “Each of the
cells willfind its own niche,” she says. Her
team isnowtesting to see whether stem cells
will turn into endothelial cells in the channels
and into muscle cells elsewhere. Early results
suggest that they will.

Evensmall differences in forces can
influence development. Christopher Chen
of the University of Pennsylvania grew flat
sheets of mesenchymal stem cells and
exposed them toa mixture of growth factors
for bone and marrow development. The cells
on theedges of the sheets, which were
exposed to the greatest stresses, turned into
bone cells, while those in the middle turned
into the fat cells found in marrow, as in real
bone (Stem Cells, vol 26, p 2921).

If thiskind of sorting-out according to

LUMPS AND BUMPS

physicalforces is widespread in development,
it could be very good news for tissue
engineers. Instead of having to micromanage
the process of producing areplacement organ,
they need only to provide the right cues and
let the cells do the rest.

Indeed, it makesa lot of sense forsome
developmental decisions to be “devolved” to
cells. The growth oftissues like muscles, bone,

“If tissue engineers provide
theright physical cues
when growing organs,
cells will do the rest”

skin and blood vessels has tobe coordinated
as our bodies develop and adapt to different
activities and injuries. A rigid genetic
programme could easily be derailed, whereas
using tactile cues as guides allows tissues to
adapt quickly as conditions change - for
instance, carrying heavy loads will make

our bones grow stronger.

This kind of plasticity may play a vital role
inevolutionas well as during the lifetime of
individuals. When the ancestors of giraffes
acquired mutations that made their necks
longer, for instance, they did nothaveto
evolveawholenewblueprintfor making
necks. Instead, the nerves, muscles and skin
would have grown proportionately without
needingfurtherchangesininstructions. The

Many tumours are stiffer than the
tissues in which they form - after
all, doctors often first detect many
cancersoforgans such as the breast
and prostate by feeling a hard lump.
Some researchersnowsuspect that
this stiffness is not always justa
consequence of the cancer. It may
beacauseaswell.

A team led by Paul Janmey, a
biophysicist at the University of
Pennsylvania in Philadelphia, has
found that the cycle of cell division
in breast cells stops when theyare
grownon asoftgel, keeping them
ina quiescent state (Current Biology,
vol 19, p 1511). Anything thatsignals
stiffness - evenjusttouchingacell
witharigid probe - can beenough
tostartit dividingagain.

Similarly, whenValerieWeaver,
acancer biologistat the University
of Californiaat San Francisco, and her
team used chemicalsto softenthe
extracellularmatrixin which breast
cellswere growing inthe lab they
found the cells were less likely to
become malignant (Cell, vol 139,

p 891). If her findings are confirmed,
they could explain why women with
denser breast tissueare more likely

to develop breastcancer.

Some researchers, too, have
reported seeing tumours form
around the scars from breast-implant
surgery. “This needs to be looked at
again,” saysWeaver. If the link is
confirmed, it might be possible to
block tumour growth by interfering
with the way cells detect stiffness.

result of this plasticity is a developmental
programme that is better able to cope with
evolutionary changes, says Ingber.

There is, however, adrawback. When disease
orinjurychanges the stiffness of a tissue,
things cango awry. Some researchers suspect
that tissue stiffening playsaroleinmultiple
sclerosis, in which nerveslose their protective
myelinsheath (Journal of Biology, vol 8 p78).
It mayalso play arole in somecancers (see
“Lumps and bumps”, below).

It could also explain whymany tissuesfail
toheal perfectlyafter an injury. To prevent
infection, the body needs to patch up wounds
as quickly as possible. So it uses a form of
collagen that is easier toassemble than the
normal one. “It’s aquick patch, things are
sealed offand you goon-but it’s not perfect
regeneration,” says Discher. The quick-fix
collagen is stiffer than normal tissue, as
anyone with alarge scar will tell you.

After aheart attack, for example, the dead
portion of the heart muscle scars over. Why,
Discher wondered, don’t heart muscle cells
then replace the scar tissue? Tofind out, he
and his colleagues grew embryonicheart cells
on matrixes of differing stiffness. When the
matrix was the same stiffness as healthy heart
muscle, the cells grew normally and beat
happily. But if the matrix was as stiff as scar
tissue, the cells gradually stopped beating
(Journal of CellScience, vol 121, p3794).

The constant work of trying toflex the
stiffermatrixwears the cells out, Discher
thinks. “It’s like pushing on a brick wall.
Finally, they give up.”

Discher believes the solution maylie in
finding away tosoftenthescar tissue so that
heartcells canrepopulateit. Several enzymes,
such as matrix metalloproteinases and
collagenases, might do the job, but overdoing
it could be risky. “If you degrade the matrix
too much, you lose the patch,” he warns.

The stiffness of scar tissue may also prevent
regeneration in nerve injury, because nerve
cells prefer the softest of surroundings. “It
might just be that the growing tip of the axon
senses that there’s astiff wall ahead of it and
doesn’t grow through because of that,”
speculatesJochenGuck, a biophysicist at
the University of Cambridge in the UK.

Thereisstillalongway to go before we fully
understand how cells sense and respond to the
forces on them. But it isbecomingclear that
the touchy-feelyapproach could be the key
to regenerating the body. ®

Bob Holmes is a consultant for New Scientistbased
in Edmonton, Canada
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HEN NASA’s Viking landers
Wtouched downon Mars, they were

looking for signs of life. Instead, all
theircamerasshowed wasadry, dusty—
and entirely barren-landscape.

Orsoit seemed. But what the 1976 Viking
mission, and every subsequent one, saw was
ascene littered with rocks coated with adark,
highly reflective sheen. Thatcoatinglooks alot
like a substance known on Earth as “rock
varnish”,foundin arid regions similar to those
on Mars. The latest evidence hints that rock
varnish is formed by bacteria. Could there be
microbes on Mars making such material too?

Rock varnish has long been something of a
mystery. It is typically just 1 to 2 micrometres
thick, but can take a thousand years or more to
grow, making it very hard to discover whether
biological or purely chemical processes are
responsible. Ifit is biological, though, the
race will be on to discover whether the same
thing has happened on Mars—and whether
microbes still live there today.

If you go to Death Valley in California,
you can find rock varnish covering entire
desert pavements. Also known as desert
varnish, itformsin many placesaroundthe
globe,and despite its glacial growth rates,
cancovervast areas. The smooth, high sheen,
darkbrown-to-blackcoating is mainly made
up of clay particles, which bind the iron and
manganese oxides that give the coating its
mirror-like reflectivity. IntheKhumburegion
of Nepal, not far from Mount Everest, it has
turned the bouldersblack. Halfway around
the world, it enabled ancient peoples to
create the Nazca Lines in the Peruvian

Are microbes hiding
under thedark rock
coatings on Mars?

desert. These giant, elaborate images-
someover 200 metres across and created
over1000 years ago—were made by simply
removing rows of varnished stones to
exposing the lighter stones or soil beneath.
George Merrill coined the phrase desert
varnish in 1898, whileworking for the US
Geological Survey (USGS).No one really
studied it, though, until 1954, when Charles
Hunt showed that the veneer forms on many
different rock types—meaning that it wasn’t
simply achemical productionfroma certain
kind of rock and prompting the first
questions about where it might come from
(Science, vol 120, p 183). Hunt went on to find
rock varnish in humid regions, tropical
rainforests and at high altitudesin the Alps

and the Rocky mountains.
Theoriesonhow rock varnish formsweren'’t
long in coming —-and, initially at least, >

Maybe the Red Planet isn't such a dead zone
after all, says Barry E. DiGregorio
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biology didn’t get a look-in. In 1958 Celeste
Engel of the USGS and Robert Sharp fromthe
California Institute of Technology explained it
as a chemical weathering phenomenon
similar to iron oxide stains - red/orange
coatings arising when iron particles from the
air collect on the surface of rocks and bind
together when made wetbydew (Geological
Society of America Bulletin, vol 69, p487).

[tmadesense to think thatrock varnish
had a chemical origin, since many similar-
looking coatings were already knownto form
chemically. Silica glaze, for example, is one of
the most common coatings and forms when
silicicacid carried indust and dew condenses
onto rock surfaces.

Layer cake

Everything changed, though, when people saw
the internal structure of rock varnish. Electron
microscopicimages takenby Randal Perryand
John Adams at the University of Washington
inSeattle in 1978 revealed an intricate layer-
cake pattern, with black strips of manganese
oxides alternating with orange layersof clay
and iron (Nature, vol 276, p 489). No other rock
coating combines this microlayered mixture
of clays and metal oxides.

The implications here were enormous. This
microstructure looked strikingly similar to
that of fossil stromatolites —layered rock-like
structures formed by ancient microbes as they

Rock varnish grows
quickly in caves, bacteria
are prime suspects

collected sediments from seawater to build
themselves a home. Though they still grow
today in some isolated spots, stromatolites
wereone of thefirst life forms on Earth,
dominating the fossil record from 3.5 billion
yearsagountilabout 600 millionyears ago.

That meant rock varnish could havea
biological origin, and a flurry of investigations
ensued to find out which microbes were
responsible. Backing up the idea was the fact
that microbes developed the ability to make
amanganese oxide coat early in their
evolution, to protect themselves fromthe
harsh UV rays of the young sun.

"Rock varnish grows at rates as slow as
1 or 2 micrometres every thousand years”
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Manganese proved pivotal three years later,
for Ronald Dorn at Arizona State University
in Tempe and Theodore Oberlander of the
University of California, Berkeley. They found
whatlooked like the fossilised remains of a
fewbuddingbacteria within the manganese
oxidelayer. Manganese concentration peaked
around them, suggesting these bacteria were
involved in producing it.

Dorn and Oberlander then managed to
isolate two manganese-depositing microbes,
Metallogenium and Pedomicrobium, fromthe
surface of varnishsamples collected in
California’s Mojave desert. When they added
these tosterilised chips of rockin test tubes,
they were able to grow a thin manganese
varnish inabout six months. The findings were
published under the title “Microbial Origin of
Desert Varnish” (Science, vol 213, p 1245).

That proved to be premature. The
microstromatolite texture of natural rock
varnish was absent in the lab-grown version,
and anyway it formed way too quickly. It was
around then that natural rock varnish was
discovered togrow asslowlyas1or2
micrometresevery thousand years.

Although Dorn conceded that his
experiments were not conclusive proof, he
believed the manganese layering had tobe
microbial and stuckby his theory. Two key
questions remained. Why does rock varnish
contain sofew fossilised microbes, and how
could they take so long to concentrate
manganesebutleave notraceof theirexistence?

David Krinsley mighthavean
explanation: over thousands of years,
chemical changes within the deposit could
havedestroyed any bacterial remains, he
argues. A sedimentologist fromthe University
of Oregon in Eugene, Krinsley has studied
dozens of rock varnish samples and in every
one he has seena scattering of fossilised

Peruvians “drew" the
Nazcalines by moving
rows of varnished rock



bacteria. But it’s still not proof that they
made the varnish, he admits.

Dorn is not surprised there are so few
bacteria in rock varnish, considering the
time it takes to form. “My hypothesis is that
veryrarebacterialformsconcentrate the
manganese and iron,” he says. He also believes
the slow rate rules out chemical theories of
rock varnish formation because silica glaze
and other types of chemical rock coating grow
inrelatively rapid annual cycles.

Buttherealanswer to therock varnish
mystery could come from a remarkable cave
in New Mexico. The floor of the Fort Stanton
cave ismade of a sparkling white calcite “river”
formed by hundreds of years of flooding —but
itis the dark coatings covering the cave walls
that interest rock varnish researchers.

Most of it is just simple manganese oxide
minerals, but on their most recent trip to the
cave, Mike Spilde of the University of New
Mexico in Albuquerque and Penny Boston at
New Mexico Institute of Mining and
Technology in Socorro found coatings that
seem to fulfil all the definitions of rock
varnish - iron and manganese oxides bound
together by clays, in the characteristic
microstromatolitelayers. The coatings were
covered with bacteria known to deposit
manganese. “These deposits are biological
inorigin,” Spilde concluded when he
presented the findings at the Geological
Society of America meeting in Portland,
Oregon, last October.

Further confirmation is needed, says
Dorn, but the cave deposits “sure look like
rockvarnish”. One difference is that the cave
varnish seems to form far morerapidly: the
coatingisalreadystarting togrowback in
areaswhere Spilde’steam had removed
deposits afewyears earlier. The cave is damp,
so perhaps this helps the coating grow more
rapidly and explains the incredibly slow
growthrate of rock varnish in desert
conditions, Spilde suggests.

Equipped for the hunt

Where does all this leave the search for life

on Mars? If Earth is anything to go by, there are
only three possible explanations for the shiny
rocks on Mars —rock varnish, silica glaze ora
simple polishing of the rocks themselves by
wind-blownsand.

Thelatteris the easiest todiscount.Martian
rocksareentirely cloaked in theirshiny coating,
whereas natural sandblasting would polish
only the windward face. Toconfirm matters,
infrared images from Mars rovershave proved
that the shiny surface is an extra coating
rather than part ofthe rocks themselves.

Silica glaze seems unlikely too. NASA’s Mars
explorationrovers Spiritand Opportunity can
detect silica, and in 2007, Spirit dug into the
soilandfounda large deposit of it, providing

Martian sheen

NASAs Mars Science Laboratory roverwill use
laser-induced breakdown spectroscopy todetermine
whether the coating on Martian boulders is rock varnish
- apossible home for microbes

Therover firesa 5-nanosecond
laser pulse atarockupto

7 metres away, vaporising

the surface to a depth of
just1micrometre

The vaporised rock coating
emitsa burstoflight, at
wavelengthscharacteristicof
the chemical elements present.
Rockvarnishwould show high
levels of manganese

The rover continues to fire
laser pulses, buildingup a
depth profile of the coating
and then the underlying
rock, 1 micrometreatatime

strong evidence thatliquid water once
flowed on the planet’s surface. The rovers
have never detected silica glaze on the rocks
theyhaveanalysed, however.

Which leaves rock varnish. All the raw
ingredients are known to exist on Mars —and,
giventhe harsh UVrays that continually
bombard the planet, under a protective
coating might be exactly where youwould
expect tofind evidence oflife. Mars is free
of many of the processes that erode rock
varnish on Earth, from rain to lichens, so it
might harbour evidence of ancient life
millions of years old.

The uncertainty over rock varnish'’s origins —
and its complex structureand chemical
make-up, which make it difficult to
definitively detect— mean that no instrument
has ever been designed specifically to search
forrockvarnish on Mars. It should be possible
to identify some components, though.

For example, the thermal emission
spectrometer that enabled Spirit to detect

"Under a protective
coating might be exactly
where you would expect
tofind evidence of life
on Mars”

silicashould theoretically beableto

detect manganese oxides too. The

mineral hasneverbeen spotted, but that
mightbe becauseit is present in such small
quantities compared with theunderlying
rock, says Steve Ruff at Arizona State
University, who runs the TES instruments on
the rovers. That means anysignalis too low
for the instrument to detect.

Both rovers are alsofitted withan
alpha proton X-ray spectrometer, which fires
alpha particles and X-rays at rock surfaces to
detect which chemical elements are present.
These instrumentshave never detected the
elevated manganese levels that would be
expected in rock varnish-butagain the signal
could be obscured by the elements in the
underlying rock. “Wecan’t say for certain if
the rock coating is manganese-enriched or
not,” says Harry McSween, a geologist onthe
Mars rover projects.

Futuremissions will be betterequipped for
the hunt. The next rover to land on the Red
Planet will be NASA’s Mars Science Laboratory,
due toarrive in 2012. MSLcandetect rock
varnish, says Roger Wiens, the Los Alamos
National Laboratory scientist who will runa
new instrument on MSL called a laser-induced
breakdown spectrometer. This will fire laser
pulses at the rockcoatings, and the wavelengths
of light emitted as the coating atomises will
tell Wiens what elements are present.

NASA is also working with the European
Space Agencyon the ExoMars programme,
which will send tworovers in 2018, in part to
hunt forevidence of life on rock surfaces.
ExoMars mightfinally get the definitive
answer, as for the first time the mission will
bring Mars samples back to Earth.

If thecavevarnish and the Mars varnish
turnout to be the same as rock varnish, then
ExoMars might actually be bringing Martians
toEarth. m

Barry E. DiGregorio is a science writer and a research
associate at the Cardiff Centre for Astrobiology, UK
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Psychiatry’s hubris

If depression is a disease, who's to say what constitutes healthy sorrow?

Manufacturing Depression: T he secret
history of modern disease by Gary
Greenberg, Simon & Schuster, $27

Reviewed by Liz Else

CHALLENGINGa
multibillion-dollar
globalindustry is
bound tobean
uncomfortable
mission, all the
more so if yourisk
l= == |beingaccused of
promoting suffering, being a
denialist, or even of culpable
ignorance. Few writers who take
on the mental health industry
canbe doing it for the money or
in the hopes of sales matching
Peter Kramer’s 1990s hit Listening
to Prozac.
[t was Kramer who coined
the phrase“cosmetic
psychopharmacology” to describe
anot-too-distantutopia in which
drugs such as the selective
serotonin reuptake inhibitor
Prozac, normally used to treat
depression, would be used to
enhance or change personality.
Kramer did warn ofthe drug’s
downsides (tremors, loss of libido,
suicidal ideation), but the
prospect of exchanging shyness,
timidity and other social
dysfunctions for self-assurance,
gregariousness and success
ensured the book’s popularity.
Fast-forward to 2010 and
optimismabout biochemical aids
in theendless pursuit of happiness
or as fixes for misery seems tobe
vanishing like the morning mist.
Writers continue to take themental
health industry apart, big genetics
still fails to nail “genesfor” mental
illness inany important sense,
and the deadline fora new edition
of the American Psychiatric
Association’s Diagnosticand
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Treating unhappiness is big business,
with little science to back it up

Statistical Manual of Mental
Disorders has slipped a year amid
uglyrowsand claims that tens of
millions of dollars could be spent
onunnecessary drugs should new
diseases with no clear scientific
foundationbe included in the DSM.
Gary Greenberg’s contribution
to this melee is thoughtful
and well written, though quite
different from the scholarly,
understated work of Allan
Horwitz and Jerome Wakefield,
whose The Loss of Sadness: How
psychiatry transformed normal

sorrowinto depressive disorder
(Oxford University Press, 2007)
threwdownsuch a powerful

marker afew years ago. Greenberg
is a psychotherapist and himself
suffers from depression. He takes

uswith himona journey that
starts with the reminder that
“everyone is against depression,

just as everyone isagainst war and
child abuse and global warming”.

The issue is that we need towork
out what doctors mean when
they diagnose depression, and
where that meaning came from.
Depression, says Greenberg,
is not the result of any dark
conspiracy but of the

transmutation of unhappiness
into a treatable illness. The disease
is as much a “matter of history as
itis of science”, heargues. And
history wecertainlygetina
chapter amusingly entitled “Job
versus his therapists”. But unlike
poor old Job, whowas sorely tried
as a test of his faith, those who
look toscience for revelation
expect suffering tobe cured in
averydifferent wayfrom God’s

"That depression is
treated as adisease
is as much a matter of
history as it is of science”

restoration ofJob’s wealth.
As Greenberg warns, we would
dowell torecognise that the
“depression doctors” and drug
company sponsors “don’t know
any better than you or I what life
is for or how we are supposed to
feelabout it”.

Manufacturing Depression is
full of fascinating stories, such
as the time Greenberg, curious
to get close to the “machinery”
of depression, enrolled himself
inadrugtrial. Expecting alabel
of minor depression, his
comeuppance for trying to
exploitthe systemwasalabel
of major depressive disorder.

Greenberg's greatest
contribution, though, is insisting
onfew certainties, and in offering
himself to us in messy detail.
With Greenberg, youare free to
call your sorrow adisease, or not,
to take drugs or not—toseea
therapist, or not. All he asks is that
you “don’t settle for being sick in
the head... you can tell your own
story about your discontents”. |

Liz Else is associate editor of
New Scientist
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Don't blame God

Our mindless mess of a genome demolishes
any notion of anintelligent creator

Inside the Human Genome: A case for
non-intelligent design by John C Avise,
Oxford University Press, $19.95

Reviewed by Michael Le Page

LESCH-NYHAN
syndrome causes
compulsive
self-mutilation.
Children eat their
lipsorfingers and
stab their faces
with sharp objects.
Theyfeelthe pain, but they can’t
stop themselves. Whywoulda
loving, all-powerful creator allow
anyone to be born with such an
awfuldisease?

Lesch-Nyhanis just one oftens
of thousands of genetic disorders
that afflict humanity. At least
1in10 people havesomekind of
debilitatinggenetic disease, and
most of us will become sick as a
result of mutations that cause
diseases such as cancer.

The reason? Our genome is an
unmitigated mess. The replication
and repair mechanisms are
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inadequate, making mutations
commonplace. Thegenome s
infested with parasitic DNA that
often wreaks havoc. The control
mechanisms are prone to error.
The huge amount of junk, both
betweengenes and withinthem,
wastes cellularresources.And
some crucial bits of DNA are kept
in the mitochondria, wherethey
are exposed tomutagenicwaste
products. “It is downright
ludicrous!” declares John Avise,
anevolutionary geneticist at the
University of California, Irvine.

The human genome, concludes
Avise, offers no shred of comfort
for those seeking evidence of'a
loving, all-powerful creator who
had adirect hand in designing us,
such as believerswhoaccept
evolution. If some entity did
meddle with life on Earth, either it
didn’t knowwhat it was doing or
didn’tcare.

Thereis aneedfora popular

Xeroderma pigmentosum condemns
children to a life without sun

book explaining whata botch job
ourblueprintisbutinside the
Human Genome is heavy going.
And Avise’s conclusion made my
jaw drop. “Evolution by natural
selection emancipates religion,”
he writes. “No longer need we
agonize about why a Creator God
is the world’s leading abortionist
and mass murderer.”

I'd call it emasculation, not
emancipation. If “God” is not the
creator, why intervene inhuman
affairsatall?Whyworshipadeity
who can’torwon’thelp? Avise
never addresses these issues.

Instead, he goes further: “The
evolutionary-genetics sciences
can thus helpreligion...returnto
its rightful realm... as arespectable
philosopher counsellor on
grander matters including ethics
and morality.” Yet, if conventional
religious notions about biology
are so misguided, it is downright
ludicrous to suggest believers
have some privileged insight into
the morality of issues such as IVF,
abortion and homosexuality.

To me, Avise misses the big
point. Why dowe continue to
allowchildren tobe bornwith
hideous diseases? Our ethics have
beenso distorted by superstitious
nonsense thatwecannot see the
clear moral imperative: we need
tosortoutour mess of agenome
just as soon aswe can.

Gossip columns

How Many Friends Does One
Person Need? by Robin Dunbar
Faber & Faber, £14.99

Reviewed by Kate Douglas

f How MﬂN'f PERHAPS it is not
FRIENDS tozs | surprising thata
OHE PERSON man who has
studied gossip
should have a
magpie’s eye for
sparkling factoids
and precious
anecdotes. Evolutionary
anthropologist Robin Dunbar’s
new book isfull of such gems.
This is an eclectic collection of
essays on humanity and evolution

with something foreveryone.
Dunbar explains, among other
things, why monogamists need
big brains, why it is worth buying
anew suit for an interview, how
tointerpret anadvertinalonely
hearts column, the perils of
messing with evolution and, of
course,how manyfriendsone
person needs (150 as it happens,
aka“Dunbar’snumber”). He speaks
with authority and seduces us as
only a master storyteller can.
This isabook todip into
whenever life seems dull or
meaningless.Keepa copyin
your bag or by the lavatory
as an antidote to ennui.

Soul food

The Age of Absurdity by Michael Foley,

Simon & Schuster, £10.99

Reviewed by Michael Bond
THERE seems little
pointinraging
publicly at the ills
of modernlife
unless you can
suggesta cure.
Michael Foley’s

= il book is anamusing

gambol through science, religion,
philosophy and literature in
search of'strategies for fulfilment
inacontemporary culture that
seems designed to resist them.
His distaste for the way other
people behave makes the crumbs
of comforthe offers up hard to
swallow. Foley takes issue with
almost everything the 21st century
has thrown at him, from the
cheeriness of once famously
grumpy Parisian waiters to the
audacity of his online book store
inrecommendingbooks to him.
Hewrites sowell and covers so
much ground that youcanforgive
some of his crabbiness. But some
solutions, such as a Buddhist
approach tolife,are hardly
revelatory, while others - the
writings of Nietzsche, jazz solos —
are clearly not to everyone’s taste.
Asarecipeforhelping us“facethe
worldre-nourished”, the whole
enterpriselooks a little absurd.
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The third industrial revolution

In The Empathic Civilization, Jeremy Rifkin argues that before we can save ourselves from
climate change we have to breaka vicious circle. He explains why to Amanda Gefter

What is the premise of The
Empathic Civilization?

My sense is that we're nearing an
endgame for the modern age.

[ think we had twoevents in the
last two years that signal the end.
InJuly 2008 the price of oil hit
$147abarrel. Food riots broke out
in 30 countries. That was the
earthquake; the market crash
60dayslater was the aftershock.
The second eventwas the
breakdownatthe Copenhagen
climate summit. Why couldn’t our
leadersanticipateorrespond to the
global meltdown? Andwhycan't
they deal with climate change?

So why have our leaders failed us?
They are using 18th-century ideas
to address 21st-century challenges.
The Enlightenment view is that
human beings are rational,
detached agents who pursue their
own self-interest; nation states
reflect that view. How are we
going to address the needs of
7billion people and heal the
biosphere if we are all agents
pursuing our individual interests?
Alot of new discoveries
suggest that human nature might
not beas the Enlightenment
philosophersimagined. For
instance, the discovery of mirror
neurons suggests that weare not
wired forautonomy but for
empathy. We are a social species.

How does an empathic view of
human nature change the picture?
Wesee how consciousness, which
iswired for social engagement,
changes over history. My belief is
that whencommunicationsand
energyrevolutions converge, this
changesconsciousness by shifting
our boundaries, causing empathy
to expand.
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Forinstance, wherever there
wereagricultural societies based
onlarge-scaleirrigation,humans
created writing. Writing made it
possible to manage a complex
energy regime. It alsochanged
consciousness, transforming the
mythological consciousness of
oral culturesinto a theological
one. Inthe process, empathy
evolved. Oral communication
is limited: you can’t extend
empathybeyondblood ties. With
script youempathise further.

In the 19th century, the printing

pressconverged with coal and
steam. This led to mass literacy.
Inthe 20th century the second
industrial revolution, the
electronicsrevolution, gave rise to
psychological consciousness.

Each convergence of energy and
communications technology
extended our social networks and
in turn expanded our empathy.

But all of thathappens at the
expense of the environment.

It's the conundrum of history that
more complex civilisations bring
more people together, but they
create moreentropy in the
process. If weare going toward
offthe dangers posed by climate
change we need to find a way

"When communications
and energy revolutions
converge, this causes
empathy to expand”

to increase empathywhile
decreasing entropy. The question
is,how doyoudothat?

You argue that the answer

is another convergence of
technologies. Can you explain?
Inthelast15yearswehavehada
very powerful communications
revolution with the internet.
This revolution is beginning to
converge with distributed
renewable energy. When they
converge, it’s likely to change
consciousness once again.

How will this “third industrial
revolution” change our
consciousness?

As peoplebegin to harvest
renewable energy, they can share
electricity peer-to-peer across an
energy grid that extends across
nations.Witheveryone taking
responsibility for their swathe of
the biosphere and then sharing
their energy, that would allow us
to think biosphere politics and
give usa possibility of breaking
the empathy/entropy paradox.
It's a toughchallenge, but if
human naturereally is Homo
empathicus we can begin to create
new institutions that reflect our
corenature. ThenIcansee how
this revolution will happen. m

An extended version of this interview is
at newscientist.com/blogs/culturelab

PROFILE

Jeremy Rifkin is an adviser to
governments around the world. He is
the president of The Foundationon
Economic Trends in Washington DC.
The Empathic Civilizationis
published by Penguin
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The Insider Postdocs

(rans orm

Postdocs provide
valuable opportunities
for and
Melissa Lee

Phillips gets advice
from those in the know

teaching or industryjob, many scientists

willtakea postdoctoral position. The right
postdocwill build on graduate training while
offering the opportunityto acquire new skills.
It can turnyoungresearchersinto successful
independent scientists - butfinding the perfect
place can be a daunting task. To help you on your
way, we asked current postdocs for their top tips.

Most grad studentsbegin their searchby
targeting groups that work in a similar field, but
think about stretching yourselffurther,says Brian
Mayer, a postdocat Lawrence Livermore National
Laboratoryin California. “Seek outthe chance to
broaden your scientific experience,” he says.

Mayer’s work applies solid state nuclear
magnetic resonance spectroscopy toart
conservation, which is a departure fromhis
graduate training in chemical engineering.
“Lookingforaninstitusion that was willing totake
arisk and allow me to develop abreadth of new
knowledge wasn’t easy, but I felt that finding this
type of environment was necessary to growasa
scientist,” he says.

Lookingat publication records is animportant
next step, says Stephanie Colvin, agrad student
atIndiana University School of Medicine. She
recommends finding outhow frequentlyyour
investigator publishes their work,and in what type

B etween graduate school and afirst faculty,
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of journal. “Dothey put themselves asfirst author
frequently, or does he or shegive the graduate
students and postdocs the credit?” she says.
Thomas Adams, a postdoc in chemical
engineering at the Massachusetts Institute of

Technology (MIT) in Cambridge, agrees: “A strong

publishing record is really good in the sense that
your own papers are more likely toget published
and noticed with that group’s name onit, too.”
The details of a group’s publication record
mayalso tell you something abouthowtheywork
together, says Ryan Widau,a grad studentat

Indiana University. When searching for his postdoc

atthe University of Chicago, Widau paid attention
tothe number of authors on the publications “asa
means togauge the collaboration withina lab”.
Laura Thomas, apostdocat the National
Institute of Mental Health in Bethesda, Maryland,
focused on the same priority: “Iwas interested in
doing mypostdocinalab that had acommon focus
and was not too individualistic and competitive.”
“Itisimportanttounderstand the dynamics
of the research group,” agrees Carolyn Seto, a

“You want someone who understands and
treats you as a person, not as a slave”

postdoc in chemical engineering at MIT. “You are
spendingat least a year with this group, andyou
will make the most productive use of your time

if youarein anenvironmentin which you feel
comfortable working.”

The work environment will also likely extend
outside of your individual research group, so you
maywant to look fora place thathas a “strong,
networked postdoctoral community”, says Lauren
O’Donnell, a postdoc at Fox Chase Cancer Center
in Philadelphia. “Navigating your postdoc canbe
an intense experience.”

Amongallof therelationships you will have with
other scientists as a postdoc, the most important

one will probably be with your direct advisor,
sogettingthis relationship rightis a must. “You
want someone who understands and treats you
asaperson, notas a slave,” says Maria Aronova,
apostdoc at the National Institute of Biomedical
Imagingand Bioengineering in Bethesda. “This
heavilyinfluenced my choice of a postdoc mentor.”

Amentor should understand and appreciate
your professional goals, says O’Donnell, whether
those include teaching, industry, an alternative
career or a classic academic position.

While assessing a mentor’s style can be difficult
when you're interviewing, says Sara Howden, a
postdocatthe Morgridge Institute for Research at



the University of Wisconsin in Madison, you'll
usuallybe able to meet withlab membersas part
oftheinterviewing process. “Thisprovidesan
excellent opportunityto ask other postdocs and
grad students about the group’s dynamics and
the day-to-day running of the lab,” she says.

And don’t discount your impressions of other
members of the group, adds John Bochanski,
anastronomy postdoc at MIT. “Try to seek out
another postdoc tobounce ideas off of,” he says.
“Your supervisor maybebusyor out of town, but
if you can think out loud with another peer, it will
make the research process alot easier —and you
may evengeta friend out of it.”

Show me the money

Evaluating your chances for fundingina
particular field isan essential part of pickinga
postdoc position, says Steven Smith, a postdoc

Publication records, calloboration,
funding ond facilities ore key
considerations when deciding on
a postdoctoral position

studying HIV at the National Cancer Institute
(NCI) in Bethesda. First, it’simportant to pick a
research project inanarea that hassolid funding.
“Ilearned from mygrad school days to pick
adisease that has worldwide effectsand is of
extreme importance,” he says.

Beyond the field or project in general, the type of
institution and the history of a specific investigator
can tellyou alot about your funding chances.
“Ilnew thatbydoinga postdoc at the National
Cancer Institute, I would not have to worry too
much about funding,” says Caroline Davis. “They
have a good record of securing grants.”

For his part, Widau checkedout potential labs’
funding through the NationalInstitutes of Health
(NIH) database andonlyseriouslyconsidered labs
with multiple sources of funding.

It’s also important to check out the resources
aninstitutionhas to offer. For Bochanski, working

Advertising feature

at MIT appealed becauseithasaccess tothe
Magellan telescopes in Chile - a major resource

for his research into low-mass stellar astronomy.
“Being able to use world-class facilities puts meat a
diswinct advantage compared with thoseat smaller
schools, whowould need toapply for telescope
time amonga national pool,” he says.

No matter where you decide toapply, start to
thinkabout options as earlyas possible in your
graduate career. “I wish that I would have started
the postdoc search much earlier than I did. I would
recommend emailing largelabs up toa year in
advance,” says Widau.

Thomas recommends treatingthe entire
process as alearning experience. “Visit multiple
labs, even ones youaren’t sure yow'd wantto join,”
she says. “The more informationyougatherabout
what type oflab, mentor and environment you
do ordo notwant to be in, the more informed a
decision you can make.

Anddon’tforgethowyourchoice will affect
your life outside of science, Mayer says. “Being able
tolivein the Bay Area has helped tomaintainmy
sanity when away from the lab bench.”

Expandingyour horizons might even present
anopportunityto live and workinanentirely
different country. “Istrongly recommend looking
atlabs overseasfor potential postdoc positions,”
says Howden,who is from Australia. “I think
working overseas not onlylooksgreatona CVbut
isalsoanincredible experiencethatoften gives you
amuch greater perspective on life.” i

NIH index of postdoctoral
openings
www.training.nih.gov/apps/
publicForms/postdoctoral/forms/
adindex.aspx

NNIH index of ARRA grants
report.nih.gov/recovery/
arragrants.cfm
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Researchin
Germany

Alexander von Humboldt
Stiftung/Foundation

The Alexander von Humboldt Foundation enables highly-qualified
scientists and scholars of all nationalities and fields to conduct
extended periods of research in Germany in cooperation with
academic hosts at German institutions. Fellowships are awarded
solely on the basis of the applicant’s academic record, the quality
and feasibility of the proposed research and the candidate’s
international publications. The Humboldt Foundation particularly
welcomes applications from qualified, female junior researchers.

Humboldt Research Fellowship for Postdoctoral Researchers
o  For scientists and scholars who have completed a doctoral
degree within the past four years
¢ Allows for a stay of 6-24 months in Germany; applications
may be submitted at any time; monthly stipend 0f 2250 EUR

Humboldt Research Fellowship for Experienced Researchers
e  For scientists and scholars who have completed a doctoral
degree within the past twelve years
o  Fellowships may be divided into a maximum of three visits
lasting three months or longer; applications may be submitted
at any time; monthly stipend 0f2450 EUR

Additional allowances are available for accompanying family mem-
bers, travel expenses, and German language instruction.

www.humboldt-foundation.de

The Division of Pulmonary and Critical Care Medicine is seeking 2 highly motivated
post-doctoral fellows to work on 2 separate projects. One project co-funded with the
Lovelace Respiratory Research Institute that will investigate the roles of ADAMsin COPD. A
second project will investigate the activities of ADAMIS in Acute Lung Injury.

Job Details
1. The applicant must have a PhD in cell biology, biochemistry or similar scientific field
or MD degree with previous wet-lab experience.
Ability to work with mice is required.
Asstrong publication record is essential
Experience in proteinases, leukocytes, or murine model systemsis preferred.
The candidate must be detail oriented and self-motivated. In addition, the candidate
must be able to contribute to the overall success of the lab by assisting other lab
members as needed.
6. The applicant must be able to communicate effectively in English.
7. The candidate will be required to present their research in departmental meetings as
well as at general lab meetings

[SalIE i S

The applicant will receive training in enzyme biochemistry, cell biology, and several murine
models of lung disease. State of the art techniques and equipment for molecular biology,
cellular imaging, and murine mode! systems will be available to the applicant. A two year
commitment to the position is required.

If interested, please email your curriculum vitae, a copy of your most recent publications
(within thelast 5 years), acover letter describing yourinterest, background, qualifications, and
alist of previous principal investigators for whomyouhave worked to provide a reference to:
CarolineA.Owen,MD, PhD
Division of Pulmonaryand Critical Care Medicine
Brigham and Women’s Hospital , 905 Thorn Building
75 Francis Street, Boston, MA 02115

E-mail: Jennifer Cusick (Lab manager) jcusick@partners.org

E: Cleveland Clinic

Lerner Research Institute

Special Postdoctoral Fellowship Award
in Biomedical Research

Cleveland Clinic Lerner Research Institute (LRI) is now
accepting applications for the competitive prestigious
David and Lindsay Morgenthaler Endowed Fellowships that
provide up to 3 years of support at a minimum stipend of
$55,000/yr.

Cleveland Clinic is one of America’s leading hospitals in
biomedical research. The LRI is well supported by NIH
funding and houses more than 150 laboratories conducting
cutting-edge research in all areas of biomedical science
(www.lerner.ccf.org/research). All LRI investigators are
potential mentors for Morgenthaler Fellows. Applicants
must have received their PhD and/or MD after May, 2005,
or expect their degrees by December, 2010.

Successful candidates will have outstanding research
training and publication records. Application materials and
a detailed description of the program requirements may be
obtained at www.lerner.ccf.org/education/morgenthaler.

Deadline for receipt of applications is May 12, 2010.

BloodCenterof Wisconsin, an internationally recognized leader in vascular biology, thrombosis and hemostasis,
immunobiology, transfusion medicine and stem cell/hematopoiesis research, is seeking outstanding candidates
to fill NIH-funded Post-doctoral Training Grant positions at its Blood Research Institute (BRI). The BRI provides
state-of-the-art facilities, and offers an excellent environment for scientific interaction and interdisciplinary
collaboration. Opportunitiesare available with BloodCenter investigators in the following areas:

Richard H. Aster, MD - Pathogenesis of immune disorders affecting blood cells
Bonnie Dittel, PhD- Regulation of T cel mediated inflammation in the central nervous system
Joan C Gill, MD - Moleculardiversity of the immune response to Factor VIll in patients with hemophilia
JackGorski, PhD- Molecular genetic analysis of T cell repertoires
Cheryl Hillery, MD - Mechanisms of vaso-occlusion in sickle cell disease
Subramaniam Malarkannan, PhD - Signaling through NKG2D receptor
Laurent Malherbe, PhD - Regulation of T helper cell fate during the immune respense
Alan Mast, MD, PhD - Molecular and cellular biolegy of tissue factor pathway inhibitor
Robert R. Montgomery, MD - Malecular and cellular biology of von Willebrand factor
and platelet glycoprotein [b

MichaelW. Mosesson, MD - Fibrin formation and its rolein angiogenesis; mechanisms
oftt philia in dysfibrinogs

Debra K. Newman, PhD - Signal transduction pathways that regulate blood cell activity
Peter J. Newman, PhD - Cell adhesion and signaling receptors in vascular cells

Demln Wang, PhD -Cytokine receptor and B cell receptor signaling

Renren Wen, PhD- T cell signal transduction andT cell development

HartmutWeiler, PhD - Blood coagulation biology

GilbertC. White, I, MD -Integrin biology andsignaling mechanismsin platelets
Magdalena Wodnicka, PhD- Small G protein signaling in vascular cells

Because these positions are funded through an NIH Training Grant, only American citizens or permanent residents
are eligible to apply. Alternate funding may be available for other candidates. Qualified applicants should send
curriculum vitae, a brief description of recent research, and the names and telephone numbers of three references to:

Gilbert C. White, ll, M.D.

Director, Blood Research Institute

BloodCenter of Wisconsin

PO.Box 2178
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Philadelphia College of Osteopathic Medicine has an immediate opening for a postdoctoral fellow. The
position requires an MD. or PhD degree, with a high degree of motivation, with a strong background
in molecular or cellular biology to conduct basic research on the molecular mechanism of cardiac muscle
contraction. The position involves working with chemically skinned cardiac tissue, high-energy lasers,
optonics, spectroscopic devices, and the preparation of fluorescently tagged monocysteine mutants
of human proteins. The position requires a strong aptitude in the use of computer software for data
acquisition and analysis and excellent communications skills necessary for scientific presentations and
publications.

Please send your curriculum vitae, a statement of research interest and the names of three references to:
Human Resources Department, PCOM, hr@pcom.ed, (fax) 215-871-6506,
4190 City Avenue, Suite 144, Philadelphia, PA 19131

PHILADELPHIA COLLEGE OF
OSTEOPATHIC MEDICINE

PCOM isan Equal Opportunity Employer

PCOM

POSTDOCTORAL POSITIONS in
PHARMACOLOGY & NELRDSCIENCE

Temple University School of Medicine

Several postdoctoral positions are available in the Center for Substance Abuse
Researchat Temple University School of Medicine tocarry outinterdisciplinary
researchondrugs of abuse including opinids, psychostimulants, cannabinoids.
and nicotine. Fellows can work with faculty members in several basic
science departments including Pharmacology. Microbiology & Immunology.
Anatomy & Cell Biology. Physiology. and Psychology. Examples of research
interests include the molecular pharmacology of opioid and cannabinoid
receptors; malecular and behavioral effects of psychostimulants, opioids,
cannabinoids. and nicotine; neurobiology of addictive behaviors; cross-
talk between opioid and chemokine receptors; novel opioid analgesics with
peripheral actions; neuroprotective effects of cannabinoid ligands; opioid
effects on HIV infectivity; and effects of drugs of abuse on immune functian,
body temperature and analgesia. Detailed research program descriptions
can be found on our web site, www.temple.edu/medicine/csar.

Candidates should have a Ph.D. and/or M.D. with experience in pharmacalogy.
neurabiology, cell biolagy, immunology, or molecular biology. Please send
resume, statement of research interests, and names of three references to
Or. Ellen Unterwald, Temple University School of Medicine, Department
of Pharmacology, 3420 N. Broad Street, Philadelphia, PA 13140 or
ellen.unterwald@temple.edu.

Temple University is an EED/AA employer and strongly encourages applications from women and minarities.

POSTDOCTORAL POSITIONS

Center for Environment and Health

National Jewish Health located in Denver, Colorado PhOs with
demonsirated scientific expertise in immunology, genetic engineering,
or genetic epidemiology to apply for post-dactoral positions in the
laboratory of Dr. David Schwartz in the Center for Genes, Environment,
and Health,

The overall goal of  Center is to discover the eticlogy and under-
stand the biolegy of immune-mediated conditions, infectious

and lung diseases. The research projects will focus on the role of
epigenetic mechanisms oh immune phenotypes, the development of
humanized medels of inmate immunity, and yene discevery in familizl
pulmonary fibrosis.

Applicants must have a Ph.0. and scientific in
immunology, genetic engingering, or genetic epidemiology.

candidates stould their curriculum vitae and contact
for three references to Dr. lvana Yang, National Jewish
Health, 1400 Jackson Street, Denver, CO 80206 or yangi@njhealth.org.
Mational sewish Health |s an Afvmativa
Action/Equal Opportunity Empioyar, and we
afe committed 1 Nieng & diverse and Blented

warklarce, EDEFAAVM/F/Oisahea Vel -

worcare. EICANN National Jewish

Health*

Postdoctoral Fellow in Cancer Systems Biology

Postdoctoral position at Microsoft Research New England in Cambridge,
MA, to work on a joint project with the Computational Biology Center
at Memorial Sloan Kettering Cancer Center, New York, and Politecnico di
Torino University, Italy.

The project goal is to apply techniques from statistical physics, and newly
developed algorithms, to analyze a rich set of genomic, epigenetic,
molecular profiling and patient data from several extensive clinical studies,
including The Cancer Genome Atlas. This position represents a unique
opportunity to develop and apply new computational methods to problems
such as the discovery of candidate markers for early screening or disease
prognosis, the understanding of cancer pathogenesis and the development
of personalized therapies. Deep expertise in algorithm development
or statistical physics, and demonstrated creativity in biological research
required. This position might be especially suitable for a recent Ph.D. from
an interdisciplinary graduate program that emphasizes strong quantitative
skills together with cell, developmental or cancer biology. The position is
initially for two years and is based in Cambridge, MA, at Microsoft Research
New England, but will require frequent travel to MSKCC in New York, and
occasional travel to Torino, Italy.

To be considered for employment for post-doctorate opportunities, you
will require your CV, your publications list, a research statement, and at
least three letters of recommendation. To express your interest in applying,
contact irenem@microsoft.com, Business Manager of Microsoft Research,
New England.

Microsoft

Research
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@ Penn Medlcme

oral pre r mn

THE UNIVERSITY OF PENNSYLVANIA

Biomedical Postdoctoral Programs (BPP) invites
applications for postdoctoral appointments.

The University of Pennsylvania has long been revered and
respected for its belief in the importance of education
and its pursuit of excellence. The office of Biomedical
Postdoctoral Programs (BPP) continues to uphold this
tradition by providing Biomedical Postdoctoral Appointees
with the highest quality training in and outside of the
laboratory experience. From its first-rate programming
series to its emphasis on career developmentto intramural
sports teams, BPP works to enhance the life of Biomedical
Postdocs.

The postdoctoral experience at The University of
Pennsylvania is nothing short of unique. Fromits inception,
BPP has been one of a kind. Biomedical Postdoctoral
Programs was created by the top-administrators of the
School of Medicine at PENN. These individuals recognized
the importance of their Postdocs and sought a means
to ensure their needs were and continue to be met. It
began with the School of Medicine and has expanded
to includeDental Medicine, Veterinary Medicine, and
Nursing.

WE PROVIDE QUALITY TRAINING OPPORTUNITIES:

* School of Medicine ranked second in NIH funding

* Qver 800 leading research laboratories in the
Biomedical Sciences

* Thirty-nine training grants in specialized areas

* Teaching fellowships available in the PENN-PORT
program (http://www.med.upenn.edu/postdoc/
pennport.shtml)

* New state-of-the-art laboratories

* Unique training and programming

« Professional skill development

* Comprehensive compensation and benefits policies

* Annual Biomedical Postdoctoral Research Symposium

* Career Services by experts in their field

* Annual Career Fair

* Biomedical Postdoctoral Council

* Intramural Sports and Socials

VISIT OUR WEBSITE AT:
http://www.med.upenn.edu/postdoc/

TO VIEW OPEN POSTDOC POSITION POSTINGS
IN BIOMEDICAL SCIENCES IN THE SCHOOLS OF
MEDICINE, DENTAL MEDICINE, VETERINARY
MEDICINE, AND NURSING.

U of PE YL A

Postdoctoral Positions at the University
of Pennsylvania in the Penn-PORT
IRACDA Training Program

The NIH sponsored Penn-PORT program combines a traditional
mentored postdoctoral research experience at the University of
Pennsylvania with a mentored teaching experience ata partnering
institution. The Program is designed to provide an opportunity
for postdoctoral appointees to develop their teaching skills. An
integral part of the program is formal instruction in pedagogical
methods from the Graduate School of Education at the University
of Pennsylvania. Postdocs will also be able to take advantage of
the many research and career success skills training programs
provided by Biomedical Postdoctoral Programs (BPP).

The partnering institutions are Delaware County Community
College, Lincoln University and Rutgers University Camden
Campus. All institutions are minority serving institutions in
the Philadelphia locality. The program is intended to enhance
research-oriented teaching at partner institutions, foster
collaboration in research and teaching between the faculty at
the University of Pennsylvania and that of partner minority-
serving institutions, and encourage undergraduates to enter a
career in biomedical research. We thus seek applicants with a
demonstrated interest in minority education.

Eligible postdocs must provide proof of a doctoral degree and
must be U.S. Citizens or Permanent Residents. We provide
full benefits, stipend, support for research supplies, course
development, and travel to attend meetings. The tenure for each
fellowship is three years. The Penn-PORT program will admit five
postdocs a year, with a total of 25 three year fellowships over the
term of the five-year grant.

Website: http://www.med.upenn.edu/postdoc/pennport.shtml

Program Direction

Dr. Yvonne Paterson, Principal Investigator, Associate Dean for
Postdoctoral Research Training and Director of BPP, School of
Medicine, University of Pennsylvania

Dr. Marybeth Gasman, Program Co-Director, Associate
Professor, Graduate School of Education,
University of Pennsylvania

To apply, please submit your application
(available on our web site) to:

Yvonne Paterson

Ph.D., Professor of Microbiology
323 Johnson Pavilion,
Philadelphia, PA 19104-6076

(215) 898-3461
yvonne@mail.med.upenn.edu
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POSTDOCTORAL POSITION
available immediately

* Z
I I I I I l I I * 9 Independent, motivated individuals with
+ - experience in either biochemistry or cell
e biology are sought for a postdoctoral position
in an established neurobiology laboratory in
Baltimore. Our work is focused on the secretory protein maturation
enzymes known as proprotein convertases (PCs), responsible for
the synthesis of most secreted signaling proteins- for example,
neuropeptides. Recent data indicate that these enzymes are also
involved in the pathogenesis of microbial and viral disease as well
as in cancer. Current projects include, but are not limited to:

1) validation of new signaling molecules identified through
bioinformatics;

2) development of stable small molecule convertase inhibitors
through HT'S screening and validation in cell systems,
including cancer models; and

3 ) characterization of PC interaction with their binding proteins.

Uwn,
urt.}Vé

0 -
. of M‘LO

Please visit thelabwebsite. . ..~ formore

information.

A previous publication in a refereed, English-language journal
is necessary. Please email your resume, including the email
addresses and phone numbers of three references, to Dr. Iris
Lindbergat ilindb@gmail.com.

The University of Marylandis an EO/AA employer.

The laboratories of Drs. Concetta C. UNIVERSITY JOF
DiRusse and Paul N. Black in the

Department of Biochemistry have three e m

open postdoctoral positions to address =
fundamental questions in fatty acid LmCOh'I
trafficking and complex lipid metabolism.

The Department is housed in the George W. Beadle Center, which includes state-of-
the-art facilities in proteomics, metabolomics, genomics, crystallography, bioimaging,
flow cytometry, bioinformatics, and biophysical spectroscopy. There are 30 PhD
students and 18 postdoctoral fellows in the department, which together with 14 full-
time faculty members creates a highly collaborative environment for training in the
molecular life sciences.

Fatty Acid Trafficking. This position uses high-resolution mass spectrometry to
follow the trafficking and metabolism of different classes of exogenous fatty acids in
mammalian cell lines. Expertise in mammalian cell culture and associated expression
and knockdown technologies, lipid metabolism, and ability to apply state-of-the-art
mass spectrometry methods are preferred; candidates should e-mail their current CV
to pblack2@unl.edu.

Lipid Metabolism/Small Molecule Analysis. This position advances current
studies that have identified small molecules that block fatty acid import. Expertise
in mammalian cell culre, the use of mouse models, lipid metabolism and
pharmacological analysis of small molecules and how they impact metabolism are
preferred; candidates should e-mail their current CV to cdirusso2@unl.edu.

Lipidomics and New Generation Biofuels, This position addresses the accumulation
of triglycerides in different species of algae and will involve high throughput screening
of different algal species and genetic engincering of selected species for maximal oil
production. Expertise in lipid metabolism, molecular genetics and high-resolution
mass spectrometry methods are preferred; candidates should e-mail their current CV

to pblack2@unl.cdu.

A PhD in biochemistry or related field and publication in peer-reviewed journals are
required. Lincoln Nebraska boasts an outstanding quality of life that includes fine
culinary and artistic treasures, a live music scene and numerous parks, golf courses
and bike trails.

SOUTH(AROLINA,

Postdoctoral Position

Postdoctoral position is available immediately at the University of South Carolina
(USC) to study the role of urinary bladder smooth muscle ion channels, such
as BK, SK, IK and Kv channels, and their regulation by muscarinic and beta-
adrenergic receptors. Applicants should have a PhD degree with a strong
background in physiology/pharmacology; electrophysiology (patch-clamp and/or
microelectrodes), cell and molecular biology, bladder cystometry, and experience
in animal handling and rodent surgery. A good background in urinary bladder
smooth muscle function and regulation is strongly required. This project is ideal for
a highly motivated individual with demonstrated experience in electrophysiology
(patch-clamp and microelectrodes), molecular biology (RT-PCR, Western blot,
immunocytochemistry), calcium imaging (fura-2, flou-4, high speed confocal),
bladder cystometry, and smooth muscle tension recordings. Experiments will
involve use of whole-cell patch-clamp and single channel recordings, calcium
imaging, molecular biology, and functional studies utilizing urinary bladder smooth
muscle tissues from experimental animals and humans {post-surgical material
from open bladder surgeries). Good communication and organizational skills, and
excellent knowledge of English (both oral and written) are required. Applicants
should have demonstrated scientific productivity, have a strongpublication record,
and be able to conduct independent research. Five years of funding are currently
available. Salary will be commensurate withexperience and in accordance with the
USC guidelines and pay-scale.

To apply for this position, please send CV, letter of interest, statement of
research interests, and contact information for 3-5 referees to Dr. Georgi
Petkov: petkov@cop.sc.edu

The College of Pharmacy is located in downtown Columbia, one block from the State
House. Columbia offers a high standard of living with good access to both cultural and
outdoor activities,

Post Doctoral Positions Available

Cancer Bioinformatics and Computational Biology of

Drug Response Biomarkers

Research associate: the discovery and validation of drug

response biomarkers in cancer. Excellent skills in eral and
written English and the ability to work independently are required. Individuals
with a very recent Ph.D. degree in Computer Science, Molecular Biology, or
related field and expertise in cancer bioinformatics and/or systems biology
are strongly preferred. Candidates should have a demonstrated competence
in deploying bioinformatics tools and techniques and relevant technologies
including scripting language and possess the ability to absorb and integrate
publicly available genetic databases. This position offers mentoring by two
supervisors with complementary expertise in bioinformatics and cancer
biology/translational oncology.

Signal Transduction and Cell Biology of Tumor Metastasis

Research associate: the role of GTPases and related proteins in cell migration
and metastasis. We have identified the Ral GTPase family of proteins as
promoters and RhoGDI family as novel suppressors of metastasis in bladder
and prostate cancers. Molecular, cellular, transgenic and functional genomic
approaches are being employed to define the molecular mechanisms whereby the
RhoGDIZ, Ral and associated binding partners affect the metastatic phenotype.
Candidates with a very recent PhD degree in the areas of transcriptional
control or biochemistry/proteomics are strongly preferred.

Candidates should have an outstanding record in graduate school. Excellent skills in oral
and written English and the ability to work independently are required. These positions
provide an excellent opportunity to hi ghly motivated individuals to work in a supportive
collaborative environment.

By virtue of scientific interactions and opportunities to work on human tumor materials
this fellowship prepares the applicant for acareer in translational cancer research in either
academia or industry.

To apply to these positions, please email Dr. Dan Theodorescu:
The University of Virginia ts an equal oppertunity/affirmative action empleyer.
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Department of Health and Human Services
Food and Drug Administration
Center for Biologics Evaluation & Research

Postdoctoral Research/Regulatory Opportunities

Interested in cutting edge science?
Then consider our Service Fellowship Program!

The Center for Biologics Evaluation and Research’s mission is to
protect and enhance the public health through the regulation of
biological products including blood, vaccines, allergenics, tissves,
and cellular and gene therapies. Biologics, in contrast to drugs that
are chemically synthesized, are derived from living sources (such as
human, animals, and microorganisms) and are not easily identified
or characterized, and many are manufactured using biotechnology.
These products often represent cutting-edge biomedical research
and, in time, may offer the most effective means to treat a variety of
medical illnesses and conditions that presently have few or no other
treatment options. To accomplish its mission, CBER seeks candidates
whose expertise covers a broad range of scientific disciplines and
whose responsibilities include the mission-oriented research and
regulation of biological products.

Qualifications:

Staff Fellow and Senior Staff Fellow applicants must be U.S. citizens.
Non U.S. citizens holding a valid U.S. employment visa are eligible
for Visiting Associate and Visiting Scientist positions. These positions
may also be filled by appointment in the US Public Health Service,
Commissioned Corps.

Staff Fellow - must possess a Ph.D. or equivalent degree (e.g., MD,
VMD, or Sc.D) plus less than 2 years of post-doctoral health-related
research/regulatory review experience.

Senior Staff Fellow - Must possess a Ph.D. or equivalent degree (e.g.,
MD, VMD, or ScD) plus 2 or more years of post-doctoral health-
related research/regulatory review experience.

Candidate must either have been awarded their doctoral degrees in
a bio-medical, behavioral, or related science or have been certified
by a university as meeting all the requirements leading to such a
doctorate.

Salary Range:
Salary is equivalent to GS-11/13. Salary is commensurate with
education and experience,

How to Apply:
For current vacancies and application procedures, visit: http://www.
fda.gov/AboutFDA/CentersOffices/CBER /uem103202.htm.

For future vacancies, submit CV/resume & cover letter to our resume
bank by 3/31/2010 to: CBER.Employment@fda.hhs.gov Attn:
Job Code: Postdoc.

Department of Health and Human Services is an equal opportunity
employer with a smoke free environment.

Postdoctoral Position

A Postdoctoral position is available in the laboratory of Prof. Nicholas Baker, in the
Department of Genetics at Albert Einstein College of Medicine in New York, USA.
(http://fruitflyd.aecom.yu.edu/index.html). The successful applicant will use
molecular and genetic approaches to study growth and/or neural differentiation in
vivo using the fruitfly Drosophila melanogaster. Our interests include the regulation
of the cell cycle and other aspects of cell physiology during terminal differentiation
of neurons, and the pathways or cell death, cell engulfment, and cell orientation
during cell competition and organ growth. Applicants should havea relevant doctoral
degree, a strong research background and a passion for science. Salary will be based
on the NIH scale.

Please send CV including list of publications and names of 3 references by email to
postdoc_baker@yahoo.com, mentioning this ad. EOE

MAYO Pharmacogenomics Bioinformatics Fellowship.

CLINIC The Pharmacogenomics Laboratory at the Mayo Clinic College of Medicine is
seeking a postdoctoral fellow with a Ph.D., M.D. or M.D.-Ph.D. degree fora position
as a “Pharmacogenomics Bioinformatics” fellow. This laboratory is part of the NTH-
sponsored Pharmacogenomics Research Network (PGRN) and our studies involve

very large datasets that include genomic, transcriptomic and metabolomic data, as well as both cell

line-based and clinical drug response phenotypes. This bioinformatics position would prepare

a candidate for an academic faculty position or a position in the pharmaceutical-biotechnology

research industry.

Mayo Clinic College of Medicine is a not-for-profit organization that integrates research with
clinical practices and education in multi-campus environment. Mayo offers an attractive benefit
package. Salary will be determined by the candidate’s experience.

T:ch '
1 4

Applications, including curriculumvitaeandbibliography,
and 3 signed reference letters, should be sent to:
Richard Weinshilboum, M.D. | Mayo Clinic | Department of Molecular Pharmacology and
Experimental Therapeutics | 200 First Street SW | Rochester, MN U.S.A. 55905
Email: Weinshilboum.richard@mayo.edu

P
yotpastacc

'l Mkra & NanoBioengineering Lab

Postdoc or Rescarch Associate on Cancer Biomarker Discovery Using
Our Novel Antibody Microarray Platform

We seek an outstanding postdoctoral fellow or research associate to lead our effort on biomarker
discovery and validation for breast cancer. ‘The work is on using and improving our novel high
performance microfluidic antibody platform for multiplex profiling of biomarker proteins in tissue
and blood for cancer and other discases.

.. Activities: Use proteomics placform, optimize and develop it for new applications. Identify

and validate new antibody reagents and improve assay performance, perform statistical data analysis
and interact with collaborators. Help with project coordination and grant writing,

o w . Drive;curiosity andautodidacticskills; stronginterest for technology development;
excellent writing skill; in depth knowledge of molecular biology and biochemistry; experience
with omics science, immunoassay development, proteins, and antibody reagents. Interdisciplinary
experience and expertise in multiplex immunoassays and breast cancer is a plus.

Please sendyourapplication (cover letter, CV, namesof three references and pertinent reprints and
preprints, preferred fovinat .pdf ) by email with the subject “Postdoc/RA in biomarker discovery”

t0- . For more info: s .

POSTDOCTORAIL POSITION in the laboratory of Dr. Richard
Hardy at the Fox Chase Cancer Center in Philadelphia, to study the
role of pre-B and B cell antigen receptor in B cell development, growth
regulation, and transformation (leukemia). The role of self-antigen in
generation of chronic B cell leukemia, potential cancer stem cells, and
mechanism(s) of growth dysregulation will be explored in mouse models
and human leukemias. Applicants must have Ph.D./M.D. with substantial
research expetience, preferably in immunology and molecular biology.
The successful candidate will be hard working and highly motivated.

Send CV, summary of research experience,
and names of three references to: richard.hardy@fccc.edu.
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Trudeau Institute, Inc. has immediate openings for postdoctoral fellows
to carry out research in murine models of infectious disease, virology,
cellular and molecular studies of host pathogen interactions, mouse
molecular genetics, signal transduction, chemokines, immune memory and
lymphocyte adhesion, trafficking and homing.

Research opportunities for creative Ph.D., M.D. or D.V.M. scientists with
a strong interest in pursuing the mechanisms that regulate responses to
pathogens, tumors and autoantigens are available.

FACULTY RESEARCH INTERESTS

Andrea Cooper, Ph.D. - Inmunopathogenesis of mycobacterial disease
Markus Mohrs, Ph.D. - Cellular and molecular mechanisms governing
cytokine responses to infection

Edward Pearce, Ph.D. - Immune regulation in chronic helminth infections,
dendritic cell biology, schistosome biology.

Erika Pearce, Ph.D. - Molecular mechanisms regulating CD8 T cell fates

Trudeau Institute, Inc. located in the heart of northern New York State’s
Adirondack Mountains offers competitive salaries, affordable housing, a full
complement of benefits and onssite childcare. The Institute fosters a highly
collaborative research environment focused on basic immunology and
infectious disease. Further details may be found at www.trudeauinstitute.org

Interested candidates should send a CV, cover letter, a brief statement of
research interests and three references (preferably with an e-mail address
included) to Amy Richardson, Human Resource Manager, Trudeau Institute,
Inc., 154 Algonquin Avenue, Saranac Lake, NY 12983 or arichardson@
trudeauinstitute.org

If interested in interviewing with a particular lab or labs, please specify in the
cover letter.

POSTDOCOPPORTUNITIES

Our laboratory investigates the mechanisms by which chemicals and
nanoparticles interact with and adversely affect early life stage development.
Our group primarily uses zebrafish as a vertebrate model to identify the
molecular pathways that are perturbed by exposures that ultimately lead to
lasting functional deficits.

The candidate must have a Ph.D. degree in molecular biology, biochemistry
or a related field. Experience with gene expression analysis, quantitative
PCR, automation, and bioinformatics are preferred. Effective written and
oral communication skills are essential. The projects involve the use of high
throughput in vivo screening, global gene expression analysis, behavioral
assessments, and transgenic animal use and production. Salary will be based on
University guidelinesfor postdoctoral fellows.

To apply for this position, please e-mail a cover letter describing previous
training and research interests, career goals, a CV, representative papers, and
three letters of recommendation to:

Robert L. Tanguay

Department of Environmental and Molecular Toxicology, Oregon State University
1007 ALS, Corvallis, OR 97331

E-mail: robert tanguay@oregonstate.edu

THE UNIVERSITY OF
ALABAMA AT BIRMINGHAM

Postdoctoral Positions

The University of Alabama at Birmingham (UAB) is one of the premier research
universities in the US with internationally recognized programs in AIDS &
bacterial pathogenesis, bone biology & disease, cancer, diabetes & digestive &
kidney diseases, free radical biology, immunology, lung disease, neuroscience,
trauma & inflammation, and basic & clinical vision science among others.
UAB is committed to the development of outstanding postdoctoral scientists
and has been consistently ranked in recent years as one of the top locations
among US universities for training postdoctoral scholars.

UAB is recruiting candidates for postdoctoral positions in a variety of
rescarch areas. UAB faculty are well funded (20th in NIH funding), utilize
multidisciplinary approaches, and provide excellent research training
environments that can lead exceptional candidates to entry level positions in
academia, government or the private sector. Full medical coverage (single
or family), competitive salaries/stipends, sick leave, vacation, and maternity/
paternity leave are offered with every position. Depending on the source
of funding, other benefits may be available. Birmingham is a mid-size city
centrally located in the southeast near beaches and mountains and enjoys a
moderate climate for year round outdoor activities and a cost of living rate
lower than most metropolitan areas.

Visit our web site at www.postdocs.uab.edu, under Postdoctoral
Opportunities to view posted positions. Send your CV and cover letter to
the contact name for those positions for which you are qualified and which
interest you. University of Alabama at Birmingham, Office of Postdoctoral
Education, 205-975-7020.

UAB is an equal employment opportunity employer.

A Postdoctoral position is available to study sexual
dimorphic tolerance / dependent mechanisms as well
as sex-dependent expression and utilization of spinal
opioid systems. The research utilizes a multidisciplinary
approach that integrates behavioral, pharmacological,
biochemical and molecular levels of analysis. In addition
to using whole animals, experiments make use of ex vivo preparations
and cells maintained in culture. Examples of research projects
include identification of sex-dependent spinal pathways activated by
morphine, sex-dependent effects of chronic opioid exposure on opioid
signal transduction. The successful candidate could also be involved in
investigating subcellular localization of opioid receptor Gs signaling and
determinants / consequences of opioid receptor heterodimerization. A
Ph.D. with experience in cell / molecular biology with a strong background
in biochemistry is desired. The position offers the opportunity to work
with dynamic well-funded investigators in a collegial and collaborative
environment.

i P

Interested applicants should submit their Cv,
statement of research interests, and contact information for
three references to: .

SUNY Downstate is an EEO/AA employer and strongly encourages applications
from women and minorities.

CANADIAN é
BLOOD SERVICES
Postdoctoral Fellowships

Canadian Blood Services (CBS) is accepting applications for Postdoctoral Fellowships
(PDF) to work with our affiliated Research & Development groups across Canada.
CBS has active research programs within transfusion science emphasizing platelets,
stem cells, plasma proteins, infectious disease, epidemiology and clinical transfusion
practice. Applicants should have a Ph.D. or MD. degree and a strong research
background. This two-year award includes a salary and research allowance, and
the possibility of a one-year renewal. Candidates must select and contact a CBS
affiliated scientist to serve as the Postdoctoral Fellowship supervisor. CBS also
supports a Graduate Fellowship Program and a Summer Internship Program.

Canadian Blood Services
it's inyouto give

Information, forms and a list of CBS affliated scientists are available at
www.blood.ca, and from the R&D Office (elaine.konecny@blood.ca), Canadian
Blood Services, Research & Development, 1800 Alta Vista Drive, Ottawa,
Ontario, K1G 445, Canada.

Pleasenotethatthe 2010 campaign will not accept on-line applications. Candidates
are encouraged to respond by hard copy.

PDF Application deadline: July 2, 2010.
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National Laboratory

POSTDOCTORAL OPPORTUNITIES

The Wadsworth Center of the Naew York State Department of Health, with
basic and spplled research programs in the biomedical and enviromental
sciances, provides a unique and dynamic postdoctorsl training
experisnce. Enhancing this environment are state-of-the-art cora
fadiittes; hroad-based graduate programs with the University at Albany,
Stata University of New York: and new [nitilives in hioinfarmatics,
genomics, nanobictechnology, and blodefense. Positions are available in
the foliowing areas:

o Atmospherlc Chemlstry
¢ Blodefanse

¢ Biomarkers/Nutrition
» Cancer Biology/Chomotherapy

« Immunalogy

» Infectious Disease

* Medical Entomology

» Microbial Genetica/Pathogenesis

o Carcinogenesis s Mobile Ganetic Elements
« Cell Blology/Mitosls = NaurosciencaelDisease
= ONA Repalr/NMR » Stem Cell Blology

« Drug Melbolism/Resistance + Structural Blology
¢ Gane Expression/Regulation s Toxlcology/Neurotoxicology

For additional information, go to:
www.wadsworth.org/educate/postdocs.htm
and to apply. contact:
Dr. Danal Murphy, Research Office,
Wadsworth Center, New York State Department of Health
PO.Box 509, Albany, NY 12201-0509
murphy@wadsworth,org

New York State Department of Health
Health Research Incorporatad

Post-doctoral Position

Available Immediately

Dana-Farber Cancer Institute, Department of Cancer Immunology & AIDS, is
seeking a post-doctoral fellow with expertise in molecular virology to join a
dynamic team involved in studying lentiviral pathogenesis and host immunity
in primate models. The project involves construction of mutant proviruses
and the analysis of their biology and evolution in primates. The position offers
training in primate lentivirology and immunology. Ph.D. in molecular biology/
virology is required; a strong background in gene expression analysis is a plus.
The successful candidate will have a joint appointment at Harvard Medical
School and the Dana-Farber Cancer Institute. Interested candidates should
send their CVand the names of three references by e-mail to:

Dr.Ruth Ruprecht, Dana-Farber Cancer Institute

44 Binney Street, Boston, MA 02115
e-mail: ruprecht_lab@dfci.harvard.edu

Applicants must be residing within the U.S. or eligible to work in the U.S. within 9o days

MILLER

SCHOOL OF MEDICINE
UNIVER ITY OF MIAMI ] i
Postdoctoral Position Available at the Miami Project to Cure Paralysis,
University of Miami Miller School of Medicine
I laboratory secks a highly motivated rescarcher to st dy combination strategies
to repair the injured rat spinal cord, including the use of cultured cell transplantation
and bioengineered materials. Laboratory is highly collaborative and benefits from
outstanding milieu due to a high number of interactive scientists using a wide variety
of technologies to study spinal cord injury and to a wealth of seminars. Expertise in rat
spinal cord surgery and animal care and behavioral testing very strongly preferred. Salary
is competitive and depends upon experience. Please send CV, a letter of interest and names
and addresses of three (3) references to:
Prof. Mary Bartlett Bunge, the Miami Project, Lois Pope LIFE Center ,U Miami Miller
School of Medicine, Box 016960, R-48, Miami, FL. 33101. =
Applications should be received by March 15th for consideration

Two postdoctoral positions are available at the
UCSF School of Medicine in San Francisco

1. Study Mouse Genetic Models of Cerebrovascular Disease. Interesled individuals should have
o published record in genetics, molecular biology or cell biology. Candidales with experience in vascular
biology, matrix biology or mouse genetics are especially encouraged.

II. Study a novel mouse genetic model of retinal degeneration. Interested individuals should
hove o published record in genetics, molecular biology or cell biology. Candidates with experience in
vision research, matrix biology or mouse genefics are especially encouraged.

Interested individuals should email the following to GouldD@vision.ucsf.edu:
1) their CV

2) a statement of research experience

3) a statement of career goals

4) contact information for 1wo references

Doug Gould, PhD., Departments of Ophthalmology and Anotomy, Institute for Human Genefics
UCSF School of Medicine, 10 Koret Way, Room K235, San Francisco, (A, 94143

NIH SUPPORTED POST DOCTORAL POSITION

Weareinvestigatinginteractionsbetweenexposure toenvironmentalcontaminants
and sexually dimorphic differences in brain development and neurodegeneration
using in vitro techniques including primary neuronal and organotypic brain
cultures. Techniques used include immuno- and histochemical visualization with
advanced imaging, neurochemical analysis and protein measurements including
Western blot analysis and ELISAs.

This position is at the Wadsworth Center of the New York State Department
of Health in Albany, NY which has been recognized as one of the best research
institutes for both senior investigators and post doctoral fellows, and is affiliated
with the School of Public Health at the University at Albany.

Please forward a recent CV and letters of reference to: Dr. Richard Seegal,
Wadsworth Center, New York State Department of Health, Empire State Plaza,
Albany, NY 12201 or to seegal@wadsworth.org.

This is an NIH funded position administered by Health Research Inc.,
an Affirmative Action/Equal Opportunity Employer
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For more than 30 years, Genentech
has been at the forefront of the
biotechnology industry, using
human genetic information to
develop novel medicines for
serious and life-threatening
diseases. Today, Genentech is
among the world's leading biotech
companies, with multiple therapies
on the market for cancer and other
serious medical conditions. Please
take this opportunity to learn about
Genentech, where we believe

that our employees are our most
important asset.

Genentech’s research organization
features world-renowned scientists
who are some of the most

prolific in their fields and in the
industry. Genentech researchers
have consistently published in
prestigious peer-reviewed journals
and have secured approximately
7,400 current, non-expired patents
worldwide (with about 6,250 more
pending). Genentech’s research
organization combines the best

of the academic and corporate
worlds, allowing researchers not
only to pursue important scientific
questions but also to watch an
idea move from the laboratory

into development and out into the
clinic.

Maribel, Patient

Our CAUSE is Maribel and her allergic asthma.
Genentech Postdoctoral Program

The Genentech Postdoctoral Program is designed to create a vibrant and
supportive environment for rigorous scientific training. The primary aim of the
program is to train postdocs to conduct research of the highest possible quality,
to publish results in top-tier journals and to transition to independent scientific
investigators, both in academia and industry.

As a Genentech Postdoctoral Research Fellow, you will find yourself collaborating
with world-class scientists both at the company and beyond Genentech’s walls.
Our fellowships typically last four years and offer the chance to do cutting-edge
research in an inspired, purposeful and resource-rich environment. Throughout
the program, you will be encouraged to publish and present the progress and
results of your work both internally and at external scientific conferences. As our
many Postdoctoral Program alumni can attest, the program offers an unrivaled
opportunity to put yourself at the forefront of science.

Consistently recognized as one of the top companies to work for in the United
States, Genentech offers employees one of the most comprehensive benefits
programs in the industry. For more information on the program and to read
commentary from current and past postdocs, please visit postdocs.gene.com.
For a complete listing of current postdoc opportunities and to apply, please visit
careers.gene.com.

Genentech is an equal opportunity employer.

[ ] In October 2009, Genentech was
named “top employer in the
biopharmaceutical industry” by
Science Magazine.

Genentech

A Member of the Roche Group

Science 2009
TOP EMPLOYER
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Postdoctoral Position in
Immunology atNew York
University (NYC)

New York University NYU

NY - New York

Apostdoctoral position is available
immediatelyinthe Feske labat

New York University Medical Center
(NYUMC) tostudy the role of calcium
channels and calcium-dependent
signaling pathways in cells of the
immune systembothinvitroand in
vivo. Experimental models focus on
T cellimmune responses in knock-
out and transgenic mice inthe
contextof autoimmunity, infectious
diseases, cancer and development.
Inaddition, our lab studies the
mechanisms regulating calcium
channels at the molecularlevel

For more information visit
NewScientistjobs.comab ID:
200684137

Postdoctoral Research
Fellow

Genentech

CA - California

APostdoctoral Research Fellow
position is availablein Protein
Analytical Chemistry department
to study conformational and
biophysical propertiesof proteins by
using nuclear magnetic resonance
(NMR) techniques.

For more information visit
NewScientistjobs.com]ob ID:
200706166

Postdoctoral Research
Fellow - Ellen Filvaroff's Lab
Genentech

CA - California
Apostdoctoralopeningis available
inthe Department of Molecular
Oncology tojoin agroup studying
themechanismsof regulation

of tumor growth. The successful
candidate will apply molecular,
biochemical and cellular approaches
toidentify and characterize in
vitroand in vivo activity of novel
regulators of tumor growth and
metastasis.
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For more information visit
NewsScientistjobs.com Job ID:
200706248

Postdoctoral Research
Fellow - Germaine Fuh's Lab
Genentech

CA - California

The Postdoctoral fellow will
involve in cuttingedge technology
developmenttoadvance the art of
antibody discovery and engineering,
and will analyze the molecular
mechanismof novel antibody
interaction by structure-function
and biophysical analysis

For more information visit
NewScientistjobs.com Job ID:
200706250

Postdoctoral Research
Fellow - Wayne Fairbrother's
Lab

Genentech

CA - California

Themainfocus of the protein

NMR group s to apply and develop
techniquesforstudying the
solution structuresof proteins and
protein/protein or protein/ligand
complexes of therapeutic interest.
For more information visit
NewsScientistJobs.com Job ID:
200706226

Postdoctoral Research
Fellow - WeilanYeLab
Genentech

CA - California

We are seeking a talented postdoc
to delineate the molecular and
cellular functions of new factors
involved in vascular development
and tumor angiogenesis.

For more information visit
NewsScientistjobs.com Job ID:
200706186

Postdoctoral Research
Fellow- Dan Eaton's Lab
Genentech

CA - California

The studywill focus onfurther
delineating the mechanism by
which these pairs interact to deliver

East Coast Office

225 Wyman Street

Waltham, MA 02451

Email NSSales@NewScientist.com
Phone 7817348770

Fax 7203569217

West Coast Office

201 Mission Street, 26th Floor

San Francisco, CA 94105

Email NSSales@NewsScientist.com
Phone 415908 3353

Fax 4155436789

Callsmaybe monitored or recorded for staff training purposes

aninhibitorysignaland to further
delineate their signaling pathways.
Requirements: The successful
candidate should possess aPhD.
eitherin Biochemistry, Chemistry
orlmmunology fromaleading
institution.

For more information visit
NewsScientistjobs.com Job ID:
200706207

POSTDOCTORAL RESEARCH
FELLOW POSITION

Columbia University,
Department of Physiology &
Cellular Biophysics

NY - New York

The Department of Physiology

and Cellular Biophysics at Columbia
University seeks a Postdoctoral
ResearchFellowtowork on the
structure and function of eukaryotic
membrane proteins associated with
cardiovascular disease.

For more information visit
NewsScientistjobs.com Job ID:
200711491

Post-doctoral Position
Dana-Farber Cancer Institute
MA - Massachusetts
Post-doctoral Position Available
Immediately Dana-Farber Cancer
Institute, Department of Cancer
Immunology & AIDS, is seekinga
post-doctoral fellow with expertise
in molecular virology tojoina
dynamic teaminvolved in studying
lentiviral pathogenesis and host
immunity in primate models.

For more information visit
NewsScientistjobs.com Job ID:
200707767

Postdoctoral Fellowships
Canadian Blood Services (CBS)
ON - Ontario

(Canadian Blood Services (CBS)

is accepting applications for
Postdoctoral Fellowships (PDF) to
work with our affiiated Research
& Development groups across
Canada. (BS has active research
programs within transfusion
science emphasizing platelets, stem
cells, plasma proteins, infectious

disease, epidemiology and clinical
transfusion practice.

For more information visit
NewsScientistjobs.com Job ID:
200712053

POSTDOCTORAL
FELLOWSHIPS

Harvard University, Department
of Molecular and Cell Biology
MA - Massachusetts

The Department is actively seeking
postdoctoral fellows ina wide
variety of fields within molecular
and cellular biology. Some
appointments are funded through
research grants awarded to Faculty
members and are ordinarily for one
year, sometimes renewable; other
appointments are possible through
individual postdoctoral fellowships.
For more information visit
NewsScientistjobs.com Job ID:
200708230

Postdoctoral Fellow in
Cancer Systems Biology
Microsoft Research

MA - Massachusetts

The project goal is toapply
techniques from statistical physics,
and newly developed algorithms,
toanalyze arich setof genomic,
epigenetic, molecular profiling and
patient datafrom severalextensive
dinical studies, including The Cancer
Genome Atlas.

For more information visit
NewScientist Jobs.com Job ID:
200712520

POSTDOCTORAL
OPPORTUNITIES

Wadsworth Center

NY - New York

The Wadsworth Center, a research-
intensive publichealthlaboratory
affiliated with the New York State
DepartmentofHealth, provides a
unique and dynamic postdoctoral
training environment. Basic and
appliedresearch programs at
Wadsworth focus on infectious
disease and immunology, molecular
genetics, neuroscience, structural
and cell biology, and environmental
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Das DKMS Life Science Lab GmbH in Dresden fiihrt in Zusammenarbeit mit der DKMS Deutsche
Knochenmarkspenderdatei gemeinniitzige GmbH im Kampf gegen Leukdamie Laboruntersuchungen bei der
Suche und Vermittlung von Stammzellspendern durch.

Die DKMS Deutsche Knochenmarkspenderdatei gemeinnitzige GmbH gehért weltweit zu den flhrenden Organisationen bei der Suche
und der Vermittiung von Stammzellspendern im Kampf gegen Leukamie. Einen wesentlichen Beitrag leistet hierbei das DKMS Life Science
Lab GmbH in Dresden, wo ein groRer Teil der fur unsere Arbeit wichtigen immungenetischen Charakterisierung der Spender mittels direkter
Sequenzierung sowie Laboruntersuchungen zur Histokompatibilitat erfolgen.

Zum weiteren Ausbau des Labors und seines Tatigkeitsspektrums suchen wir zum nachstmaglichen Zeitpunkt den/die

Arztliche/n Direktor/in

Die DKMS folgt der Leitlinie ,Jeder Einzelne zahlt“ sowohl bei unseren Spendern als auch bei unseren Mitarbeitern. Dem/der zukiinftigen
arztlichen Direktor/in fallt dabei fachlich und vor allem menschlich eine Schlusselrolle zu.

Auf der Grundlage einer abgeschlossenen facharztichen Weiterbildung im Bereich der Humangenetik, Transfusionsmedizin oder
Laboratoriumsmedizin prégt der/die arztliche Direktor/in die zukilinftige Technologie zusammen mit dem Kreis der Abteilungsleiter des Labors.
Erfahrungen im Bereich der ambulanten kassenérztlichen Versorgung sind fiir diese herausragende Funktion hilfreich.

Im Bereich der Immungenetik und Histokompatibilitat erfiillt der/die zukinftige Stelleninhaber/in die fir die Akkreditierung des Labors
erforderlichen Qualifikationen gemaB ASHI und EFI.

Wir sprechen bewusst auch Personlichkeiten mit wissenschaftiichem Hintergrund an, die ihren bisherigen beruflichen Werdegang in den Feldern
der Biotechnologie oder molekularen Medizin begonnen und dort Erfahrungen als Fiihrungskraft mit modernen Sequenzierungstechniken
gewonnen haben. Kenntnisse im Bereich der Labor-EDV mit dem Schwerpunkt Automation fir den Hochdurchsatz im genetischen Screening
sind hilfreich.

Die DKMS férdert in diesem Zusammenhang auch die Forschung im Rahmen von Férderprojekten zur Sicherstellung der Zukunftsfahigkeit.

Diese Tatigkeit setzt selbststandiges und verantwortungsvolles Arbeiten, analytisches und strategisches Denken, Engagement und
uberdurchschnittliche Fach- und Fuhrungskompetenz sowie Freude an der Zusammenarbeit im Team voraus.

Senden Sie bitte Ihre aussagefahigen Bewerbungsunterlagen unter Angabe Ihrer Gehaltsvorstellung und des frihestmdglichen Eintrittstermins
an:

DKMS Life Science Lab GmbH
Dietmar Pawlik, Fiedlerstr. 34, 01307 Dresden oder pawlik@dkms.de

health sciences among others.
For more information visit
NewScientistjobs.com Job ID:
200711495

Associate Research Scientist
- Tobacco Development
Altria Group

VA - Virginia

We are currently seeking a highly
qualified Associate Research
Scientist to join our Product Design
and Technology department in
Richmond, VA, The successful
candidate will conductfield

and greenhouse research
targeting agronomic and genetic
modifications to produce desired
tobacco leaf qualities.

For more information visit
NewScientistjobs.com Job ID:
200708886

Associate Research
Scientist, Division of
Digestive and Liver Diseases
Columbia University

NY - New York

The candidate must have a PhD

orMD and be an experienced
researcher with postdoctoral
training and strong expertise

in mouse models of cancer,
carcinogenesis, transgenic design,
lineage tracingand HC or ISH for
the analysis of gene expression.
For more information visit
NewsScientistjobs.com |ob ID:
200711489

Scientist - Neuroscience
Genentech

CA - California

This individual will lead a small team
that will use molecular, genetic,
imaging and/or biochemical
techniquestoinvestigate the
molecularmechanismsof nervous
system disorders and to participate
in drug discovery projects.

For more information visit
NewsScientistjobs.com |ob ID:
200706228

Senior Epidemiologist
Henry M Jackson Foundation
MD - Maryland

Provide epidemiologic expertise

Internships with the

The Microsoft® Medical Media Laboratory {(M3L)
Washington, District of Columbia

Microsoft’s Health Solutions Group, in conjunction with Microsoft®
Research, has an immediate opening for an internship position
exploring the application of Touch Wall / Ultra-Scale Display
Technology in Healthcare.

Additional internships will be available for summer and fall 2010 in
areas of cloud computing, unified communications, human-computer
interaction, workflow and decision support.

Interns will have the opportunity to design and build novel solutions
in these areas and examine the impact of this technology in a real-
world healthcare environment.

Applications will be considered for students currently enrolled in
PhD or Masters programs in Computer Science who demonstrate
exceptional skills in C#/.NET and Windows Presentation Foundation.

Stipend and expenses paid.
Contact: Hank Rappaport, MD | Email: M3L_int@microsoft.com

More information, including an on-line application, can be found at
http://research.microsoft.com/en-us/jobs/intern/medicalmedia.aspx
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and review of Medical Survelllance
Monthly Report (MSMR) articles
and other AFHSC publications

and reports to ensure sound
epidemiologic study design,
methodology, analyses,
interpretation of results, conclusions
and recommendations.

For more information visit
NewsScientist|obs.com Job ID:
200709946

PHARMACOGENOMICS
RESEARCH SCIENTIST
Medical Diagnostic Laboratories
N] - New |ersey

MDL is currently seeking a post-
doctoral fellow with a strong
background in cell cycle biology
and/or cancer genetics tojoin

the Pharmacogenomics division
of our Research & Development
department in our corporate office
in Hamilton, NJ.

For more information visit
NewsScientistjobs.com Job ID:
200706951

Internships withtheThe
Microsoft; Medical Media
Laboratory (M3L)

Microsoft

DC - District of Columbia
Internships with the The
Microsoft® Medical Media
Laboratory (M3L) Washington,
District of Columbia Microsoft's
Health Solutions Group, in
conjunction with Microsoft®
Research, hasanimmediate
opening for an internship position
exploring the application of
TouchWall/ Ultra-Scale Display
Technology in Healthcare.

For more information visit
NewScientistJobs.com Job ID:
200707729

BIOLOGY INSTRUCTOR
(General Biology with
emphasis in Physiology)
MiraCosta College

CA - California

One full-time (10 months per year),
tenure-track faculty position,
beginning August16, 2010. The
positionis based in the Department
of Biological Sciences. The individual
selected for this position will be
subjecttoassignment atany
district facility during any hours of
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operation,

For more information visit
NewsScientistJobs.com Job ID:
200712593

Research Associate -
Structural Biology

Novartis Institutes for
BioMedical Research (US)

MA - Massachusetts

The candidate will join a state-
of-the art unitthat provides
structural biologyinformation to
expedite drug discovery projects
undertaken atthe NIBR Cambridge
campus. The candidate will be
partofthe biomolecular structure
group responsible for expression,
purification, crystallization and
structure determination of proteins
andprotein-ligand

complexes.

For more information visit
NewsScientistJobs.com Job ID:
200711353

Statistician

Pfizer US

CT - Connecticut

The statistician will be anintegral
member of a systems biology
team which develops and/or uses
computational and statistical
approaches tomanageand derive
knowledge of biological processes
from large biological datasets (e.q.,
expression profiling, and other
‘omics' sets).

For more information visit
NewsScientistjobs.com Job ID:
200710067

Faculty Positions - Basic
Science - Philadelphia
Temple University School of
Medicine

PA - Pennsylvania

Positions may be available inanyof
several basic science departments
and/or research programs and
institutes. TheSchoolof Medicine
consistsaf 7 basic science and

18 clinical departments,and a
variety of multidisciplinary research
programs and institutes.

For more information visit
NewsScientistjobs.com job ID:
200707748

Faculty Positions - Clinical

Specialties - Philadelphia
Temple University School of
Medicine

PA - Pennsylvania

TEMPLE UNIVERSITY SCHOOL OF
MEDICINE... offersopportunities
forfacuityin the following clinical
specialties: Anesthesiology:
general, OB, and regonal
expertise; Cardiology: general,
echocardiography, heart failure,
electrophysiology/arrhythmia
management, interventional/
invasive, structural intervention,
cardiacimaging; Emergency
Medicine: academic and

clinical

For more information visit
NewScientistjobs.comab ID:
200707754

Principal Scientist; Medicinal
Chemist

AstraZeneca US

MA - Massachusetts

The qualified individual wil be an
active laboratorian with strong
synthetic and medicinal chemistry
skills and the ability to devise
chemical solutions to issues arising
in medicinal chemistry programs.
For more information visit
NewScientistjobs.comJob ID:
200707737

Member of Technical Staff -
Hydrocarbon Scientist
ExxonMobil Research and
Engineering Company

NJ - New Jersey

The researcher will utillize both
computational tools as wel as
experimental methods to develop
acomprehensive and validated
understanding of scientific
problems in hydrocarbon

science.

For more information visit
NewScientistjobs.com|ob ID:
200712226

Senior Associate Scientist
Pfizer US

MA - Massachusetts
Preparation andin vitro
characterization of innovative
protein, peptide and other
biomolecular conjugates; - Protein
formulationrelated analytical
method development, process

development, and associated
trouble-shoating activities -

For more information visit
NewScientistjobs.com Job ID:
200705851

Director** Clinical Research-
Crestor/Certriad Brand Team
AstraZeneca US

DE - Delaware
Thecoreresponsibility isto provide
medical leadership and expertise
forcommercialization ofthe brand
throughoutitslife cycle. Key tasks
include working closely with the
DBL and/or the Global Brand
Director, in conjunctionwith
Medical Communications and
Promotional Regulatory Affairs,
tohelpdevelop medical and
commercial differentiation

options forthe brand, as well as
review and

approve publications and
promotional material,

For more information visit
NewsScientistjobs.com Job ID:
200707735

Associate Scientist/Scientist
-In Vivo Pharmacology
AstraZenecaUS

MA - Massachusetts

Seeking a highly motivated,
experienced individual forthe
Bioscience/ Pharmacology Group,
within Oncology. Position requires
conducting pharmacological
techniques for drug discovery
research.

For more information visit
NewsScientistjobs.com Job ID:
200705780

Associate Medical Director
(MD)

Genentech

(CA - California

Stays abreast of internal and
external developments (scientific,
dlinical, commercial, competitive,
legal, regulatory and like) as such
developments may implicate or
otherwise impact the product
pipeline and portfolio within

the assigned therapeutic

area(s).

For more information visit
NewScientistjobs.com Job ID:
200706280
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At Monsanio, our talented employees are contributing 1o our success as a global leader

in biotechnology. By defivering exceptional results in one of the world’'s most important
industries — agriculture — we are creating solutions that improve productivity in farming while
reducing the impact on our environment.

We are looking for talented scientists who can work in dynamic, cross-functional teams with
specialization in one or mare of the following fields:

Biochemistry Nutrient and Water Use Efficiency
Bioinformatics/Genomics Plant Breeding and Genetics

Data Management/Data Mining Plant Molecular Biology

Developmental Biology Plant Pathology/Entomology/Nematology
Drought/Abiotic Stress Tolorance Plant Physiology

Engineering and Automation Plant Transformation

Gene Discovery/Trait Characterization Protein Sciences

Gene Suppression Technology Regulatory Sciences/Affairs
Global Germplasm Management Statistical/Quantitative Genetics
Microbiology Structural Biology

The life of the plants we depend upon most begins in a small seed. Within the right
environment it grows to become something amazing. At Monsanto, our philosophy is the
same — we are committed to helping you progress in a career with unlimited potential.

To learn more about Monsanto and cur exciting career opportunities
or to apply, visit our careers site:

www.monsanto.com/careers

MONSANTO

Monsante is an acual opporiunity amployer, we value a diverse
comblnallon of xdeas, perspectves and cullures,
EECfAA EMPLOYER MIFID/V

® 2008 Menzanto Cermpany
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Innovation at work.

At Novartis Institutes for BicMedical Research (N{BR), the global research
organization cf Naovartis, we are cemmitted to discovering innovative medicines
to cure disease and improve human health. This is today’s frontier of science.
Our culture of science is open, entrepreneurial, and collegial, unwilling tc accept
barriers or conventional wisdoem. By hiring the best academic, biotech, and
pharmaceutical trained scientists, we have fostered an atmosphere for drug
discovery where innovation is rewarded. We have created a dynamic and flexible
culture that values and leverages each associate’s diverse background, unique
style and wealth of experience.

NIBR has sites in Cambridge, Massachusetts (headquarters); Emeryville,

CA; East Hanover, NJ; Basel, Swilzerland; Horsham, UK; Shanghai, China.
Disease area research includes autoimmunity/transplantation/inflammatory
disease, oncology, cardiovascular and metabolic diseases, gastrointestinal
diseases, infectious diseases, musculoskeletal diseases, ophthalmology,
neuroscience, and respiratory diseases. Platform technologies include
Analytical and Imaging Sciences, Biclogics, Global Discovery Chemistry,
Developmental & Molecular Pathways, Proteomic Chemistry, and Epigenetics.
Translational Sciences include Preclinical Satety, Biomarker Development,
Drug Metabolism & Pharmacckinetics, Translational Medicine, and Strategic
Planning & Operations. For immediate consideration, please visit the Career
section at www.novartis.com/nibr.

N OVA RT I S Novartis is cormmitted to embracing and leveraging diverse

INSTITUTES FOR backgrounds, cultures, and talents to achieve competitive advantage,
BIOMEDICAL RESEARCH Novartis is an equal oppertunity employer M/F/D/V.
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Can you make a difference?

Good hedlth is vital to all of us, and finding sustainabie solutions to the mast pressing health care challenges of our world cannot
walt. That's why we at Pfizer are committed to applying science and our global resources to improve health and well-being at
every stage of life. We strive to provide access to safe, effective and affordable medicines and related health care services to the
people who need them.

We have a leading portfolio of products and medicines that support welliness and prevention, as well as treatment and cures for
diseases across u browd range of therapeutic areas; and we have an industry-leading pipeline of premisiig mew products that
have the potential to challenge some of the most feared diseases of our time, like Alzheimer’s disease and cancer.

Every day, Phizer calleagues werk across developed and emerging markets to advance wellness, prevention, treatrnents and cures
that challenge the most feared disemses of our time. When you beqgin a career at Pfizer, you join a team of dedicated colleagues
working around the world Lo discover, develop, and deliver innovative medicines Lo help treat and prevent disease. Whether you

choose an opportunity in research and development, manufacturing, marketing, sales, finance or technology, you will contribute
to our common gaal — better health for mare people.

At Pfizer, we offer arange of challenging and rewarsiing career opportunities in mn open, diverse, and supportive work
environment. If you're committed to making a significant difference worldwide, we invite you to learn more at
www.pfizer.com/careers

We are preud to be an equal opportunity employer and welcome applications from people with different experiences, backgrounds and ethnic origins.
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FEEDBACK

LONDON'S underground rail

map has been an inspiration to
topologists ever since Harry Beck
produced his 1933 masterpiece.
Before then, travellers had to
grapplewithrepresentations of the
messy geography of the city linked
by aconfusing network of tunnels
dug by competing companies.
Beck tidied it all up by showing
the various lines as, well, lines,
emphasising their connectedness
rather than their geography.

In December 2009, Transport
for London (TfL) took the
topologicaltheme a step further.
It had had problems with the
Circle line, one of which was a
fashion among some citizens for
occupying the trains’ carriages for
loopy parties circling beneath the
city. Another was that, evenin the
absence of revellers, delays tended
toaccumulate. Onlyonaline that
has an end, which the aptly named
Circlelinedidn’t, canone send a
train back from the end early in
orderto speed up the service.

So TfL “unwound” the Circle.
They made Edgware Road - one of
the stations on the existing
Circle-aterminal where trains

travelling clockwise reversed and
wentback round in the opposite
direction,and they added a“tail”
tosendthese trainsofftoa second
terminalat Hammersmith.

TfL chose snappy phrases to
accustom passengers to this
change. They were “extending the
Circle”, they said in postersand
leaflets. Intowhat? A sphere, a
topologist might ask? Not quite:
as Jim Grozier spotted, they
declared Edgware Road to be the
“corner” ofthe New Circle, or the
Teacup, or whatever name
eventually sticks. So now the
underground map defies
geometry as well as geography.

AT FIRST glance it looks as though
anewword might be appearingin
cyberspace - namely “phpects”, as
in “phpects of vegetarian nutrition”,
“phpects of the hospitality industry”
and "phpects of security”. According
toafamousinternet search engine,
there are literally thousands of
examples (see bit.ly/phpects).

On closer inspection though, this
mysterious word seems to be merely
astand-infor “aspects” - but why is

The careinstructions for the dog kennel John
Straede bought advised: “Hand wash in warm
water with mild detergent. Do not spin dry.”
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For more feedback. visit www.NewScientist.com/feedback

the mistake, if that'swhatitis,
occurring sooften? Surely itcan’t be
atypo - the letters “a” and "s" are
nowhere near “p”and "h” on a qwerty
keyboard. Can anyone explain?

THE website My-Drugs.com, which
purports to be adrug information
site, sternly advises: “Do notdrink
alcoholic beverages while taking
Metronidazole.” It goes onto list
the unpleasant side effects, such
asnauseaand vomiting, thatcan
ensue fromdoingso.

[t then cautions: “Do not drink
alcohol whileyou are taking
Metronidazole andfor at least
3 daysafteryoustop taking it.”

It goes on tolist the side effects,
such as nausea and vomiting,
ifthis warning is ignored.

It then warns: “Alcoholic
beverages should be avoided
while taking Metronidazole and
for at least one day afterward.”

Lastly—and all of thisis on the
same page —it says: “You should
avoid alcoholwhile taking
Metronidazole, and for at least 48
hours after finishing the course.”
Itconcludes by saying that this
can cause unpleasant symptoms
such as nausea and vomiting.

Leonard Winocur, whoalerted us
to this, wondersif Metronidazole
andalcoholinteract toinduce
repetitivenessand incoherence
of thought in the people who write
about them, even if they don’t
ingest them.

FEEDBACK has observed that the
word “quantum”oftentranslatesto
"magic” or “expensive fruitloop magic
remedy”(30May2009). Threatening
to put this observation onasound
academic footing, Graham Barrow
carried out a pilot literature-survey.
In just 5 minutes, a famous web
search engine showed him many
variants, starting with - of course! -
"quantum crystal healing”. Then
there was“quantum kinesiology”,
which presumably begins with the
recipient’sarm in a superposition
of floppiness and firmness, and
“quantum reflexology”, which could

lead toyour feet changing position
without passing through intervening
space - handy foravoiding the cracks
in the pavement.

“Quantum homeopathy”is so
obvious in retrospect that we're
ashamed we didn'tinvent it: the
remedy does and does not contain
anymoleculeofthe claimed active
substance, until you open the bottle.

In “quantum acupuncture” we
imagine the needle both punctures
the skin and missesit altogether. And
would a “quantum massage” involve
a hand all overyour body
atonce? Butwhatonearth, or
anywhere else, is “quantum reiki”?

We fearthere may beanswers -
and more examples.

FINALLY, our colleague Stephen
Battersby wonders if the most
complex scientificexperiment in
the world could be replaced by a
simple piece of kitchen apparatus.
InarecentLondon pubquiz
organised by Whitaker’s Almanack,
one team’s scrawled answer to the
question “Name the new particle

accelerator inGenevathatis
lookingfor the Higgs boson” was
“TheLargeHadron Colander”.

It makes a kind of sense,
says Stephen. Presumably all
the small hadrons fall through
the holes in the colander, leaving
only the more interesting large
ones behind.

You can send stories to Feedback by
email at feedback@newscientist.com.
Please include your home address.
This week's and past Feedbacks can
be seen on ourwebsite,



THELASTWORD

Lastwords past and present, plus questions, at

www.last-word.com

Blood brothers

Attherisk of flogging a dead, er,
penguin, why don't polar bears’
feetfreeze?

m Unlike the penguin with its
fancy internal plumbing, the
reason that polar bears’ feet

do not freeze is good insulation,
pure and simple.

Polar bears (Ursus maritimus)
arejustabout thebest-insulated
animalson the planet, certainly
among those species of mammal
thatdo not live primarily
immersed inwater. An adult bear
has 10 centimetres of blubber
beneath its skin which, in turn, is
covered by a thick coat of fur. This
furrelies not only onits density,
but also on its unique structure:
each hair is a hollow tube, so that
airis trapped inside the hairs as
well as between them. Even
without covering its nose with
its paws (as it is reputed todo,
although the evidence is very
limited) a polar bear is almost
invisible to heat-sensitive infrared
photography or the latest military

“A polar bear’s paw is dotted
with dozens of papillae,
which provide extra grip
likefootballers' studs”

image-intensification technology.
The polar bear also has very
hairy pads on its feet, and the
tough skin is extremely callused
onthe underside of the paws,
so there is a sturdy layer of dead
tissue between theiceand any
blood vessels.
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The writersof published answerswill
receive achequefor£25 (or USS
equivalent).ReedBusiness Information Ltd
reserves all rights to reuse question and
answer material submittedbyreadersin
any medium or format.

There may also be another
factoratwork.The underside of
a polar bear’s paw is dotted with
dozens of papillae— small nipple-
shaped extrusions of even-more
callused skin—which provide
extra grip in the same way as the
studs on a footballer’s boot. It is
these papillae that enable a polar
bear toaccelerate toa very
respectable pace on the ice and
overcome its awesome inertia.
They also preventit skating out
of control, past a potential meal.

Onreally compacted ice, the
bears tend tolift part of the
underside of the pawclear of the
surface. The papillaeenablean
additionalcushionofinsulating
air tobe trapped betweenmost
of the pad and the ice.

Such highly developed thermal

adaptations can, however, be
adouble-edged sword. A bear
attempting abrisk trot in
ambient temperatures 0f10 °C

New Scientist retains total editorial control
over the content of The Last Word. Send
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orgreater would succumb, almost
immediately, to afatalattack of
heat stroke. During the Arctic
summer it can of ten be far hotter
than that, limiting the polar bear’s
ability tofunctionasa hunter.

This potential cramping of the

polar bear’s style may prove as
fatal to the species’chances of
survival as theactualdestruction

"A bear trotting in
temperatures around 10 °C
would succumb to a fatal
attack of heat stroke”

of its territory. If global warming
causes the polar bear to die out,
it would surely be the most
terrible irony that this was
because it had mastered the art
of conserving the very energy
that a profligate humanity has
squandered so obscenely.
Hadrian Jeffs

Norwich, Noifolk, UK

DoPolarBears
Get Lonely?

Ourlatestcollection -
serious enquiry, brilliantinsight
and the hilariously unexpected

Available frombooksellers
and at www.newscientist.com/
polarbears

This week's questions

MINDLESS DISCOVERY
Vandals regularly smash the
windows of ourlocal railway
station, and they are equally
regularly replaced with laminated
glass consisting of twosheets
with aflexiblelayerbetween.
When the windows break (see
photo), the glass on the side the
stone came from cracks in
concentric circles, but the other
layer cracks radially, together
forminga spiderweb pattern.
Why is this?

HughYoung

Pukerua Bay, New Zealand

BARBECUE DECAY

Over our Christmas barbecue —it
was 35 °C here on 25 December —
we started an argument. If it was
raining (which it wasn’t) which
would rust faster, a scalding

hot barbecue ora cold one,
presuming they were made out
of aniron-containing material?
Jayne Millington

Perth, Western Australia

PAINFUL THOUGHTS
Tunderstand thatthereareno
painreceptors inthebrain, so
people undergoingbrainsurgery
canbealert, with anaesthetic
administered onlylocally to the
scalp. If this is so,how do we
experience the pain of headaches
and migraines, especially those
that seem to comefroma specific
point inside the head and which
throb and radiatefrom that point?
Sophie Yauner

By email, no address supplied
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