


Lucy and Stuart WOOd living With MS 

"Children can't get MS." 

MS 
Multiple Sclerosis Society 

"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 family 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. 

MS Society. Putting the pieces together. 

The Multiple Sclerosis Society of Great Britain and Northern Ireland is a charity registered in England and Wales (207495) and Scotland (SCOI6433) 
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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 more recently Chinese too. 
That could be set to change, as the US charts a 
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 overthe task 
of ferrying people to the International Space 
Station after the space shuttles retire. 
President Barack Obama's proposed budget, 
which will implement this change, will likely 
face fierce opposition in Congress, but ifit is 
approved, NASA will be able to shift the latter 
responsibility to private companies, leaving 
it free to spend its money on other activities. 

Paying commercial enterprises to take 
astronauts aloft may not seem like such a big 
change. After all, NASA has always contracted 
with the private sector to provide its space 
hardware, and companies like Virgin Galactic 
have already announced 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 revolutionary work. The 

possibilities range from demonstrating 
brand new technologies, such as ion engines 
and lunar mining (see page 8), to further 
developing robotics and other technologies 
at which it excels. 

Strategic change along these lines could 
revitalise NASA and be the best possible 
riposte to those who have written off 
Constellation as an expensive attempt to 
clone the achievements of the Apollo 
programme in the 1960s. It will also 
do wonders in restoring 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-term winner. Private-sector companies 
already reckon that they will be able to launch 
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 even further. 

As time goes on, there will be new 
commercial opportunities for space tourism, 
contract research, even private exploration 
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 
the days when cumbersome national agencies 
were allowed to monopolise our exploration 
of the final frontier .• 
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A fair society is 
better for all of us 

MANY rightly assume that the poor are 
relatively unhealthy. But the same goes 
for almost everyone, save the richest, 
according to a 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 on the 
knowledge that people with degrees have 
lower mortality rates than those without, 
Michael Marmot's team asked what would 
happen if everybody 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 will have a much 
bigger impact than focusing on the worst off .• 

Saying 'I do' to science 
IN OUR celebrity-obsessed culture, weddings 
can sometimes turn out to be little more than 
publicity stunts. So some may think the 
decision by one of our reporters to measure 
hormone levels during her own vows is just 
another gimmick (see page 32). In fact, 
researchers rushed to help, as her wedding 
offered a rare opportunity to study a real-life 
situation, rather than a stage-managed lab test. 
They were rewarded with plenty of insights 
into a little-appreciated mystery: why so 
many of us want to say"I do" in public .• 

Do you have a burning desire 
to work for New Scientist? 

New Scientisfs trainee scheme provides six 

months of paid work experience in our London 

office. Applicants need a degree in  science or 

technology and should demonstrate their flair 

for journalism by sending in an unpublished 

article of not more than 400 words describing a 

recent scientific advance. Experience in online 

publishing would be an advantage. Appl ications, 

inc luding a (V, the article and any published 

writing, should reach us by 1 March. Email 

Soph ie.Thomson@new5cientist.com 
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UPFRONT 

Gene patent spat 

DOCTORS providing diagnostic 
gene tests in the US should no 
longer face the threat of litigation 
by companies owning patents on 
those genes. So says a committee 
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, 
Health and 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, than for 
diseases such as breast cancer, 
which do. More tests increase 

"There was greater 
avai labi l ity of tests that 
don't involve patented 
genes than those that do" 

choice and offer the option 
of a second opinion, says Evans. 

The Biotechnology Industry 
Organization has vehemently 
objected to the recommendations. 
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By undermining firms' ability to 
sue violators of their intellectual 
property, they will deter investors 
from funding development of 
new tests and therapies, it warns. 
The committee counters that 
this is an overreaction as the 
recommendations apply only 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 
on two key breast cancer gene 
variants and is currently engaged 
in a court case on the patentability 
of these genes. 

Science held to ransom 
SOMALI pirates terrorising the Indian 

Ocean are a hazard to more than 

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 put a stop to that. "We can't 

monitor and we 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 

By el iminating scientific 

observers, piracy may be indirectly 

increasing by-catch. It (Quid also be 

encouraging the use of damaging 

fishing methods like "fish-attracting 

devices" - bamboo rafts held 

together with netting that are left 

at sea for days or weeks. Fish such as 

tuna congregate under FADs, making 

them easier to catch, but FADs also 

snag and kill turtles and sharks. 

Michel Goujon, director of the French 

tuna-boat owners' association, 

Orthongel, has evidence that their 

use is on the rise. 

Regional governments accept 

the need to resume research. But, 

longer have room for scientists, who "I don't see any sign that piracy is 

have had to confine their own research going to decrease", says Goujon. "In 

vessels to port. IRD has cancelled a l l  of fact, every time a ransom is paid it's 

its cruises in the last nine months. an incentive for new attacks." 

Depressing news? 
AS IFwomen with both breast 
cancer and depression don't have 
enough to worry about, it now 
seems some treatments for the 
two conditions may not mix. 

To work, the common breast 
cancer drug tamoxifen must be 
converted into its active form by 
a liver enzyme, but there are hints 
that a class of antidepressants 
called selective serotonin 
reuptake inhibitors (SSRIs) inhibit 
this enzyme. So David Juurlink of 
Sunnybrook Health Sciences 
Centre in Toronto, Canada, and 

colleagues looked at the medical 
records of 2430 women aged 66 
or over who received tamoxifen 
between 1993 and 2005. When 
tamoxifen treatment overlapped 
with the use ofthe SSRI paroxetine, 
the long-term risk of death from 
breast cancer was higher (BM!, 
DOl: 1O.1136/bmj.c693). 

It is known that antidepressants 
can reduce the severity of some 
side effects of chemotherapy, so 
women may not want to ditch 
their pills just yet. Other studies 
suggest that other SSRIs inhibit 
the enzyme less strongly, so these 
might be a safer alternative. 

Iran's uranium 

IRAN announced this week that 
it will produce uranium enriched 
to contain 20 per cent ofthe fissile 
isotope uranium-235. It says this 
is to refuel a reactor in Tehran that 
makes medical isotopes, after 
talks aimed at acquiring the fuel 
abroad stalled. 

Iran already makes 3.5 per cent 
low enriched uranium (LEU). 
Enriching that to 20 per cent is 
allowed under international rules, 
and Iran has asked for the process 
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to be supervised. But the Institute 
for Science and International 
Security (ISIS), a Washington 
DC-based think tank, says it will 
be hard for Iran to safely turn 
the uranium into reactor fuel 
elements. Some western 
governments say they fear the 
move is a prelude to producing 
weapons-grade uranium, enriched 
to 80 percent or more. 

According to ISIS, by enriching 
natural uranium to 20 percent the 
Iranians will already have done 
almost allofthework needed to get 
it to 80 per cent. Less "separative 
work" is needed as concentrations 
ofuranium-235 increase. 

Half-power ahead 

NEXT week, engineers at the 
Large Hadron Collider will 
prepare the particle-smasher to 
run at 7 teraelectronvolts (TeV)­
halfthe energy it was designed 
for. So what will it find? 

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

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

After two years at 7 TeV, 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 oft4 TeV. The LHC's 
operators are being cautious, 
"but given what happened in 
2008, who can blame them?" says 
Jon Butterworth of the UK ATLAS 
collaboration, another experiment. 

Anti-H IV 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 
free-floating RNA in seminal fluid. 
The two are genetically distinct. 

To find out which transmits 
the disease, Davey Smith and 
colleagues at the University 
of California, San Diego, took 
samples from six pairs of 
homosexual men in which HIV 
had been transferred from one to 
the other. When they compared 

the virus found in the recipient to 
the DNA and RNA versions in the 
semen of the man who infected 
him, it was most closely related to 
the RNA, which suggests RNA is 
the culprit (Science Translational 
Medicine, vol 3, p 1) . 

"Vaginal gels could 
help women whose 
male partners refuse 
to wear a condom" 

Gels, which could help women 
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 
THIS year, southern California will 

burn - you can count on it. But we 

may now be able to predict which 

areas will be worst hit, thanks to this 

map. It was compiled by Max Moritz's 

team at the University of California, 

Berkeley, and is the first to take into 

account fire-friendly weather. 

Wild fires cause millions of dol lars 

of damage each year in California and 

elsewhere. Fire researchers typica l ly 

identify risk areas by looking for 

flammable vegetation and features 

like canyons that can fu nnel fires. 

There is a third factor, however, that 

stokes many of the worst infernos: 

hot, dry winds, like the Santa Ana 

winds of southern California and the 

sirocco around the Mediterranean. 

Moritz and his colleagues used a 

computer model of fine· scale weather 

patterns to predict temperature, wind 

speed and humidity at 6-kilometre 

intervals across southern Ca l ifornia 

during Santa Ana wind events, then 

calculated the fire risk at each point. 

When they compared their map with 

historical fire records, the researchers 

found that the areas they had 

identified as being at high and low risk 

were equally as l ikely to burn, but the 

impact of fire was greatest in a high­

risk area (Geophysical Review Letters, 

001: 1O.1029/2009GL041735). 

Moritz's map may help planners 

guide housing development away 

from the riskiest areas. The approach 

could also be used in other fire-prone 

regions l ike South Africa and western 

Australia, he says. 

60 SECONDS 

Staring at the sun 
NASA's Solar Dynamics Observatory 

was scheduled to launch this week. 

The probe will watch the sun forthe 

evolving magnetic fields and interior 

pressure waves that are the prelude 

to solar storms, and could provide 

better forecasting of the events. 

A severe storm could cripple power 

grids and telecommunications. 

Neural comeback? 
For the first time, a drug has shown 

signs of reversing cognitive decline 

in people with Huntington's disease, 

an inherited neurodegenerative 

condition. The 45 recipients of 

dimebon - also active against 

Alzheimer's disease - averaged 

a 1-point increase in cognitive 

scores on a standard 30-pointscale 

after three months (Archives of 

Neurology, vol 67, p 154). 

Stammering enzyme 
The discovery of gene mutations 

in some unrelated people with a 

stutter suggests an enzyme may 

contribute to the condition. The 

gene in question produces an 

enzyme involved in recycling cell 

contents. Enzyme replacement 

might help some stutterers (The 

New EnglandJournal af Medicine, 

001: 1O.1056/NE]Moa0902630). 

Ancient genome 
A 4000-year-old, brown-eyed man 

from Greenland has become the first 

ancient human to have his genome 

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 about5500 years ago. 

All the farms in China 
China's farms generate more water 

pollution than its factories, according 

to a government-commissioned 

report. It shows that agriculture is 

dumping most of the phosphorus 

and nitrogen found in rivers 

and lakes. Both pollutants are 

responsible for aquatic dead zones. 
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THIS WEEK 

A new era for 
space exploration 
Big changes are afoot in the US space programme, 
What will it look like a decade from now? 

David Shiga and Rachel Courtland 

ASTRONAUTS digging into an 
asteroid for samples to send back 
to Earth. Experimental robots 
on the moon, paving the way for 
extraterrestrial refuelling stations 
and for astronauts "Jiving off the 
land". Commercial space taxis 
ferrying crew members to and 
from the International Space 
Station, while a "plasma thruster"­
a precursor to engines that will 
eventually send astronauts to 
Mars - undergoes tests in space. 

All this could be happening 
a decade from now, following 
a change 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 
the agency was set up in 1958. 

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

Though NASA has not yet been 
set formal new goals, the agency's 
administrator, Charles Bolden, is 
betting that the billions of dollars 
freed up by the change will buy 
big advances in the technology 
needed for new ways to explore 
the solar system. He also reckons 
that commercial space companies 
are finally ready to take the strain 
when it comes to transporting 
NASA astronauts. 

The lack of any firm objectives 
is raising fears that the agency will 
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drift. "It's basically a prescription 
for tail-chasing," says Paul Spudis 
ofthe Lunar and Planetary 
Institute in Houston, Texas. 
"NASA as an agency does not do 
well when it is given money and 
no direction." 

However, Bolden said last 
week that the agency is working 
on a new schedule for reaching 
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 
to the moon is not off the 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 offer 
a prediction of the ways NASA's 
activities could be transformed 
a decade from now. 

Whether NASA's shift in 
direction actually takes place will 
depend on Congress, which must 
agree to the funding for any 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 to be seen .• 
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THIS WEEK 

Entangled photons 
love a bumpy ride 
Colin Barras 

ATMOSPHERIC turbulence can be 
a pain for plane passengers, but for 
entangled photons it could prove 
something of a boon. The particles 
used in quantum cryptography 
communication travel like 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 
in La Palma, one ofthe Canary 
Islands, and beamed one of each 
pair 144 kilometres through 
the air to Tenerife, establishing 
the longest ever quantum 
communications channel. 

We have yet to tease out all 
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 might have found one 
of entanglement's allies. 

They analysed the Zeilinger 
team's data, which included 
information on atmospheric 
conditions and the strength ofthe 
quantum link. The link strength 
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, 
in background ligh t - that also 
reach the detector. Semenov 
and Vogel found that whenever 
the signal was particularly strong, 

-- - - , 

� -• 

Chromosome 
caps presage 
brain's decline 

divide, but also contract when cells 

experience oxidative damage l inked 

to metabolism. Such damage is 

associated with cognitive problems 

like dementia. Thomas von Zglinicki at 

Newcastle Un iversity, UK. showed in 

A SIGN of a cel l's age could help predict 2000 that people with dementia not 

the onset of dementia. Elderly people caused by Alzheimer's tended to have 

are more likely to develop cognitive 

problems if their telomeres - the 

stretches of DNA that cap the ends 

of chromosomes - are shorter than 

those of their peers. 

The shortening of telomeres is 

l inked to reduced l ifespan, heart 

disease and osteoarthritis. Telomeres 

naturally shorten with age as cells 

10 I NewScientist 1 13 February 2010 

shorter telomeres than people 

without dementia. 

To see if healthy individuals 

with short telomeres are at risk of 

developing dementia, Kristine Yaffe 

at the University of Cal ifornia, San 

Francisco, and colleagues, followed 

2734 physically fit adults with an 

average age of 74. 

Yaffe's team tracked them for 

seven years 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 

to short, medium or long telomeres. 

After accounting for differences 

in age, race, sex and education, the 

researchers found thatthose with long 

telomeres experienced less cognitive 

"Longer telomere length 
will become one ingredient 
in a recipe for successful 
mental and bodily ageing" 

the prevailing atmospheric 
conditions were turbulent 
(arxiv.org/abs/ogog.2492). This 
contrasts with standard satellite­
based optical communication, 
which can be disrupted by 
atmospheric turbulence. 

Turbulent airflow leads 
to random fluctuations in 
atmospheric temperature, 
and those make the atmosphere 
more or 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 turbulent atmosphere 
is by no means [always 1 a better 
channel," says Vogel, because the 
random fluctuations are just as 
likely to make the atmosphere 
more opaque to the photons. But 
because the receivers automatically 
reject data if the signal is too 
weak and establish a connection 
using a strong signal only, "the 
fluctuations may improve the 
situation". "Increasing turbulence 
from the zero value can be useful," 
Vogel says. 

Alessandro Fedrizzi, formerly 
of Zeilinger's team and now at 
the University of Queensland 
in St Lucia, Australia, says it is an 
"amazing result" and encouraging 
for the prospect of eventually 
setting up satellite-based quantum 
communication networks .• 

decl ine compared to those with 

short or medium-length telomeres 

(NeUrobiology Of Aging, 001: 10.10161 

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 

an individual wi l l  get dementia. 

The key, says Ian Deary at the 

University of Edinburgh, U K, will 

be to combine telomere length 

with other biomarkers. "Most I i kely, 

longer telomere length will become 

one ingredient in a recipe for 

successful mental and bodily 

ageing." Anil Ananthaswamy • 
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INSIGHT 
Act early in life to bridge the 
health gaps that blight society 

THAT a lack of wealth all too often 

translates i nto poor health may seem 

painfully obvious, But nowa review 

of health inequalities in England 

reveals that such disparities don't just 

disadvantage the least well-off. The 

review also suggests some strategies 

to tackle the inequalities, These 

remedies should apply the world 

over, i ncludi ng in  the US, where 

health and wealth inequalities can 

be especially stark, 

Commissioned by the UK 
government, the review was headed 

by Michael Marmot of Un iversity 

College London, who mostfamously 

showed that British civil servants at 

the bottom of the organisational pile 

were much more l ikely to suffer 

coronary heart disease than those 

at the very top, In h is latest work, 

Marmot uses census data from across 

England to show thatthese health 

inequalities don't just exist between 

the richest and the poorest. 

For example, even if you exclude 

the richest and poorest 5 per cent 

of people in  England, the richest 

remai ndercan expect to l ive 6 years 

longer than the poorest, and enjoy 

an extra 13 years free of disabil ity, 

Marmot says action to reduce health 

inequalities should take place right 

across society, not focus solely on the 

poor, "It's not rich versus poor, because 

it's a social gradient," he says, 

What's more, the most productive 

time to intervene to create a healthier 

society is chi ldhood, Marmot says, That 

chi Idren who start out with wel l-off, 

well-educated parents are l i kely to be 

healthier would seem to be something 

of a no-brainer, But the fates of 17,200 
UK babies monitored since they were 

born in the same week in April 1970, 
and highlighted in Marmot's review, 

make compell ing evidence, 

It turns out that babies who had low 

IQs at 22 months and were born to 

richer, better educated parents caught 

up by the age of6 with children who 

started with high IQs but whose 

parents were poorer and less educated, 

By age 10, the children in the higher 

socio-economic group were forging 

ahead on intell igence tests whi le 

those in the lower socio-economic 

group fell further and further behind 

(see diagram, above), "It shows that 

the social is trumping the biological," 

says Marmot. 'We can change that, 

and that's why I'm optimistic." 

Keep me warm and 
I'll be sweet to you 
SYMBIOSIS comes in many flavours. 

Lots of a n imals trade protection or 

food i n  a mutua lly beneficial 

relationship. Now there is a flower 

that offers yeast its sugary nectar 

in exchange for warmth. 

A European herb, the stinki ng 

hellebore, is the only plant 

d iscovered so far that relies on 

a nother organism to generate heat 

for it. Other plants, l i ke the famous 

"corpse flower" whose blooms 

smell of rotting flesh, warm up by 

breaki ng down salicylic acid, or by 

tracki ng the sun's movement. 

Yeasts are common in a wide range 

of flower nectars, says (arlos Herrera 

ofthe Doiiana Biological Station in  

Sevi l le, Spa i n .  It  is deposited there by 

pollinating bumblebees, who pick it 

up from other flowers. Herrera and 

his colleagues tooka sample of yeast 

from a local bumblebee in the 

Spanish mountains of Sierra de 

(azorla. They injected the yeast into 

37 "vi rginal" specimens of Helleborus 

foetidus, which had been covered in  

netting to keep pollinators away. 

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

2 4 5 

He also finds that chi ldren in  

poorer fami lies miss out on pre-school 

readi ng, socialising and physical 

exercise, This disadvantage leaves 

them tra i l ing far behind when they 

start school and they seldom recover, 

Such i nequalities are not confined 

to the UK, A report in April 2009 by 

the US-based Robert WoodJohnson 

Foundation concluded that 

interventions most l ikely to improve 

the health of a l l  Americans were 

"programs that promote early 

childhood development and that 

support chi ldren and families", A report 

from Brazil recommended prioritising 

"actions related to health promotion 

The team then compared the 

temperature of these flowers to the 

temperature of flowers with yeast­

free nectaries. Flowers with yeasty 

nectar turned out to be 2 O(warmer 

on average, and u p to 7 O(warmer 

when yeast densities were high.  

(Proceedings of the Royal Society B, 
001: 1O.1098/rspb.2009.2252). 

It's a significant spike i n  

temperature for the plant, says 

Herrera. "But un less you have 

u ltrasensitive fingertips, you won't 

notice it by touch." The yeast 

generates heat when it breaks down 

nectar sugars to grow. 

What is in it for the plant? "The 

temperature rise may cause the 

flower to release a volatile which 

- High socio-economic status 
- Low socio- economic status 

5 7 8 9 10 
Age (years) 

of chi ldren and adolescents", 

'We look forward to assessing how 

to adapt the policy recommendations 

for England to the rest of the world," 

says RUdiger Krech, d irector of the 

WHO's department of ethics, equity, 

trade and human rights, He agrees 

that giving every chi ld the best start 

in life"is critical in setting the 

foundation for a l ifetime of health and 

successful contribution to society", 

What can be done to ensure this? 

One option is to extend maternity or 

paternity leave, suggests Marmot. 

Another is to help struggl ing parents 

by providing extra services and 

i nformation, Andy Coghlan. 

attracts more pol l inators to the 

flower," says Sarah Gurr ofthe 

department of plant sciences at the 

U n iversity of Oxford. That is certain ly 

what happens in a nother hot flower. 

The voodoo l i ly, a cousin of the corpse 

flower, has a temperature spike the 

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

day it blooms. As with the corpse 

flower, "this releases putrid amines, 

which smell l i ke dead ca rcasses and 

attract pollinators to the flower, 

boosting its reproductive success", 

says Gurr. Shanta Barley. 
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THIS WEEK 

Alzheimer's gene r I, 
makes you smart 

Ewen Callaway 

A GENE variant that ups your risk 
of developing Alzheimer's disease 
in old age may not be all bad. It 
seems that young people with 
the variant tend to be smarter, 
more educated and have better 
memories than their peers. 

The discovery may improve the 
variant's negative image (see "Yes 
or no", below). It also suggests why 
the variant is common despite 
its debilitating effects in old age. 
Carriers of the variant may have an 
advantage earlier in life, allowing 
them to reproduce and pass on the 
variant before its negative effects 
kick in. "From an evolutionary 
perspective it makes sense," says 
Duke Han at Rush University 
Medical Center in Chicago. 

The" allele" in question is 
epsilon 4, 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 big clue 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 in Iraq. 
Sixteen had at least one copy of 
epsilon4. Han's team expected to 
find that these carriers would be 
in worse cognitive shape than 
their counterparts with different 
versions of APOE, given previous 
studies that showed elderly 
people with epsilon4 fare 
worse after head injury. But 
the opposite was true: soldiers 
with the epsilon 4 allele had 
better memory and attention 
spans (journal of Neurology. 
Neurosurgery & Psychiatry, DOl: 
10.1136/jnnp.2006.108183). 

It wasn't the firs t study to 
suggest that epsilon 4 may be 
beneficial to the young. Back in 
2000, researchers showed that 
young women with epsilon 4 have 

YES OR NO TO KNOWING I F  YOU H AVE EPSILO N  4? 

When DNA co-d iscoverer James 

Watson published his genome in 

his APOE sequence a mystery. 

In contrast, genome pioneer craig 

2007, he left one tiny bit out: the Venter has letthe world know that he 

piece that would have told h im which has one copy of epsilon 4, which also 

IQs a few points higher than those 
with no copies of the variant and 
score 7 points higher on the non­
verbal portion of a common 
intelligence test (Neuroscience 
Letters, vol 294, p 179). Thenin the 
Czech Republic in 2001, 

University in Massachusetts, who 

over two years mon itored how people 

reacted to find ing out which version 

of the gene they have (The New 

Englandjaurnal of Medicine, vol 361, 

p 245). "By and large there were 

version of the A POE gene he has. He increases the odds of developing no catastrophic reactions," he says. 

opted notto know whether he was heart disease - and has started taking 

carrying the epsilon 4 version, which 

can vastly increase the odds of 

developing Alzheimer's disease. 

He's not the only one to make 

an exception for APOE: Harvard 

University psychologist Steven 

Pi nker, one of several high-profile 

scientists planning to make his 

genome freely avai lable as part 

of the Personal Genome Project, 

will follow Watson's lead and keep 
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a cholesterol-lowering drug that he 

hopes may also delay Alzheimer's. 

Scientific celebrities aren't the only 

ones who agonise over their APOE 

status. Anyone who has forked out a 

few hundred dollars to have their 

genome scanned can decide whether 

to find out i f  their A POE gene puts 

them at increased risk of Alzheimer's. 

Knowing your status may not be al l  

bad, says Robert Green of Boston 

Craig Venter has come clean about 

his copy of epsilon 4 

researchers showed that 87 per 
cent of epsilon 4 carriers go on to 
university, compared with 55 per 
cent of people with another 
version of APOE. The last group 
were also more likely to drop out 
of school (Neuro psychobiology, 

The only people whose mood 

changed much were those rel ieved 

to d iscover they didn't have the 

risky variant. 

If epsilon 4 does improve cognition 

in young adults (see main story) does 

that strengthen the case for knowing 

whether you carry that version? 

Clare MacKay, who studies the 

effect of epsilon 4 on cognition 

at Oxford Un iversity, thinks not. "I 

wouldn't want to know whether I've 

got one and I certainly wou ldn't want 

other people to know." Her lab is 

forbidden from telling the volunteers 

their APOEstatus. "It will only be a 

good idea to know your APOE 

genotype when there's something 

we can do about it," she says. 
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001: 1O.1159/0000548go). 
More recently, 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 
the frontal lobe, a brain region 
involved in higher cognitive skills. 
In particular, epsilon 4 carriers did 
better in a card game that asked 

"Your brain may have to 
work harder when it's 
younger and this may 
have consequences later" 

them to remember a future plan 
while busy with another task 
(Neuropsychopharmacology, 
DOl: 10.1038/npp.20og.214). 

Rusted suggests that epsilon 4 
helps people focus on important 
information. But recalling 
something also requires you to 
tune out the irrelevant bits, an 

ability known to decline with age. 
Perhaps, Rusted says, without 

this second capability, epsilon 
4's benefits fall by 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 in 200g offers a 
tentative, hypothesis. 

Her team asked 20 to 35-year­
olds to remember which pictures 
of animals or landscapes they had 
seen before, while having their 
brains scanned with functional 
MRI. It was an easy task and all 
performed equally well. But a 
brain region critical to memory lit 
up more strongly in epsilon 4 
carriers than in the others, raising 
the intriguing possibility that 
carriers' brains get overworked in 
early life, only to be worn out by 
the time they hit old age. MacKay 
wouldn't go that far, but she says: 
"It's possible that your brain is 
having to work harder when it's 
younger and this may have 
consequences for later life." • 

Earliest animal trails were 
smeared on the sea floor 
MORE l ike a slug trail than footsteps, 

the tracks smear through the 

565- mil l ion-year-old rock overlooking 

the Atlantic Ocean. They were left by 

what may have been the first mobi le 

organism to l ive on Earth. 

Alex Uu of the University of Oxford 

and h is colleagues discovered them 

etched in  the rock at Mistaken Point 

in Newfoundland, Canada. "This is 

the earl iest evidence for control led 

locomotion in the fossi l  record," says 

Liu. He estimates that the tra i lblazers 

themselves, which were not 

preserved, were up to 13 mi l l imetres 

wide. They left behind 70 trails, each 

between 5 and 17 centi metres long 

(Geology, 001: 1O.1130/G30368.1). 

"The markings clearly i ndicate that 

these organisms could exert some 

muscular control d u ri n g  locomotion," 

Liu says. "It is the first evidence that 

creatures from this early period of 

Earth's h istory had muscles to a l low 

them to move around, enabling them 

to hunt for food or escape and, 

importantly, ind icating that they 

were probably animals." 

The researchers compared the 

fossil tracks with those left by sea 

u rchins, sea anemones, marine snails 

and marine worms, and found they 

were sim ilar to tracks left by sea 

a nemones. They say the early movers 

may have had a m uscular disc-shaped 

foot, as sea anemones do. 

The tracks are etched in  rocks 

565 mil l ion years old, some 20 mil l ion 

years before the Cambrian explosion, 

when a huge diversity of an imal life 

suddenly evolved. At the time, the 

rocks were at the bottom of the 

ocean, and the trace fossi ls are un l ike 

a nything previously found in the 

region from that time. Mistaken Point 

is famous for harbouring the rema ins 

of the fi rst large complex l ife forms to 

evolve, known as Ediaca rans. These 

were large, sessile organisms with 

fern- l i ke or d isc·shaped bodies that 

were anchored to the seabed between 

575 and 560 mil l ion years ago. 

But the trace fossils do resemble 

tracks previously thought to be the 

world's oldest, which were left about 

20 m i l l ion years later in  shallow 

waters. Locomotion is more l i kely to 

have evolved in shal low seas, where 

sunl ight fostered more l ife and hence 

more competition for resources. For 

this reason, L iu  th inks the Mistaken 

Point movers may have been shunted 

to deeper seas by submarine 

landslides. James O'Donoghue • 
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IN BRIEF 

The secret of a sperm cell's 
wiggle lies in its tail 

effect and keeps the channels shut. So a zinc deficiency 

may make men infertile, says Kirichok. "If you don't have 

enough zinc, sperm cells (Quid be activated prematurely 

and may burn out." 

THE switch that transforms human sperm i nto super­

swimmers has been identified at last. 

A team led by Yuriy Kirichok at the Un iversity of 

California in San Francisco discovered a pH-sensitive 

channel in human sperm tails that explains why they are 

sluggish before ejaculation but qu ickly pick up speed. 

A similar process might even explain why smoking 

cannabis can sap ferti l ity. More channels open in 

response to a substance called anandamide, which is 

abundant near the egg. Because cannabis binds to the 

same receptors on sperm as anandamide the drug might 

cause sperm to swim too soon and exhaust themselves. 

In the female reproductive tract pH rises towards the The discovery of the channels also raises the prospect 

uterus, which prompts the channels in the sperm to open. of creating drugs that can either open or close them, says 

Protons rush out of sperm cells, their pH rises and sperm 

start to swim (Cell, 001: 10.1016/j.cell.2009.12.053). 

Zinc, which is abundant in semen, has the opposite 

Allan Pacey at the University of Sheffield, UK. "It could 

lead us to either develop a novel contraceptive", or an 

infertility treatment, he says. 

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 up in vast collisions. 

A group led by Fran�ois Hammer 
of the Paris Observatory in 
Meudon, France, compared a 
sample of relatively local spiral 
galaxies with distant galaxies that 
appear to us as they were 6 billion 
years ago. Far fewer tidy spirals 
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existed in the ancient era, and far 
more galaxies boasted peculiar, 
unclassifiable shapes. 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 
result of two smaller galaxies 
colliding. This is a surprise 
because spirals need a supply 

of cool gas to form new stars, 
and big collisions are thought to 
heat and dis perse 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 a disc 
and, eventually, spiral arms 
(Astronomy & Astrophysics, 001: 
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. It is more than 
twice as precise as an earlier 
version, reported in 2008, and 
was built at the National Institute 
of Standards and Technology in 
Boulder, Colorado (arxiv.orgl 
abs/0911.4527). "It's extremely 
impressive," says Patrick Gill 
ofthe UK's National 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 
oscillate at the frequenCies of light 
rather than in 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 the distance 

HMM, a burger or salad? We use 
our brains to judge the nutritional 
value of foods. Now it seems that 
slime mould can make similarly 
complex decisions - despite 
being just a giant super-cell. 

Yellow slime mould is known to 
follow traces of sweetness to locate 
food. Now Audrey Dussutour of 
the National Centre for Scientific 
Research in Toulouse, France, has 
found that it can also detect 
nutrients from afar and judge 
the most nutritious food 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 to devote to each in order 
to meet its needs (Proceedings of 
the National Academy of Sciences, 
001: 1O.1073/pnas.0912198107). 
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Assassin bug lures 
spider to its death 

HERE is one bug that lives u p  to its 

name. The assassin bug will sta l k  its 

victim on its home territory, or lure it 

away and eat it. 

Anne Wignal l  at Macquarie 

Un iversity in Sydney, Australia, 

placed assassin bugs on the webs of 

five species of spider and watched 

the drama unfold.  She found that 

the bugs repeatedly either stalk or 

lure their prey Uournal of Ethology, 

001: 10.1007/510164-009-0202-8). 

In stalking mode, the bugs creep 

towards their prey and tap the web 

with their forelegs up to five times 

before each step. They also bounce 

up and down at irregular intervals. 

The choppy pattern of vibrations 

creates a "smokescreen" that helps 

disguise the bug as it c loses in on a 

hapless spider. 

To lure spiders into their clutches, 

the bugs pluck the si lk  threads with 

their forelegs for up to 20 minutes 

in a manner that closely resembles 

the behaviour of trapped prey, says 

Wignall . "The spider th inks it's 

getting a meal. but instead gets 

eaten itself." 

The study also revealed that 

assassin bugs pause to tap their 

prey with their antennae before 

ki l l ing them. Robert jackson ofthe 

International Centre of Insect 

Physiology and Ecology in  Kenya 

says this strategy may hypnotise 

the spiders, reducing their abi l ity 

to respond 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's truck, 
including a carcinogen called NNK. 
Destaillats's team reckon that 
NNK is produced when nicotine 

Australia's rain may 
have moved south 

A NEW attempt to explain the 
40-year drought that has blighted 
the nation says it may be linked to 
heavy snowfall over Antarctica. 

Tas van Ommen and Vin Morgan 
of the Australian Antarctic Division 
studied snowfall records in ice 
cores from East Antarctica's Law 
Dome. They found that in the last 
few decades, its snowfall rates far 
exceeded anything in the past 
750 years. The timing matches 
the Australian drought (Nature 
Geoscience, DOl: 10.1038/nge0761). 

from tobacco smoke reacts with 
nitrous acid in the air. 

To test the theory, the team 
deposited either nicotine or 
tobacco smoke on sheets of paper, 
and exposed them to nitrous acid. 
In both cases this produced the 
same chemicals found in the 
smoker's cab (Proceedings of the 
National Academy of Sciences, 
DOl: 1O.1073/pnas.og12820107). 

"Nicotine can persist on indoor 
surfaces for days, weeks and even 
months," says Destaillats. Young 
children who spend a lot oftime 
on the floor could absorb these 

com pounds through their skin, 
and the researchers argue that 
this means people should not 
smoke in homes and cars, and 
should replace nicotine-laden 
furniture and carpets. 

Stephen Hecht at the Masonic 
Cancer Center at the University of 
Minnesota thinks that this could 
be an overreaction. There is as yet 
no direct evidence that chemicals 
formed in this way have proved 
harmful. " I  personally feel that 
exposure by this route would be 
minimal, but the studies need to 
be carried out," Hecht says. 

From the past 60 years of 
pressure and moisture data over 
the combined region, the team Ale is good, make no bones about it 
also found a link between the 
patterns of two atmospheric 
moisture "corridors". One has been 
blowing dry air from the Southern 
Ocean over south-west Australia 
since the beginning ofthe drought, 
whilst another is shifting moist 
air south towards Antarctica. 

Van Ommen says a pressure 
system that lies 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. 

A BEER a day could keep brittle 

bones at bay. That's because beer 

is rich in si l i con, an element that 

has been l i nked to bone health. 

But what type of beer should 

you drink? 

Previous studies have shown 

that si l icon can aid bone growth, 

and that moderate beer drinking 

is l inked to increased bone denSity. 

Now Charles Bamforth and Troy 

Casey at the U niversity of California, 

Davis, have discovered how much 

sil icon each type of beer contains. 

They analysed 100 beers from 

around the world and found that 

the brews contained between 

6.4 and 56 m i ll igrams of si l icon per 

l itre. with an average of 29 mi l l igrams 

per l itre. Looking atthe silicon levels 

in beer's ingredients. they found 

that most of it comes from the husks 

of malted barley Uournal of the 

Science Of Food and Agriculture. 

001: 10.1002/jSFA.38840). 

The pair found that l ighter­

coloured beers made from pale 

malted barley and hops. such as 

pale ales. are richest in  silicon. 

while low-a lcohol beers contain 

the least. along with stouts. porters 

and wheat beers. 
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TECHNOLOGY 

Be alarmed 

Two/s a b last for 
magneto-power 
SENDING power to gadgets using 
magnetic fields is a leading 
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, 001 :  10.1063/1.3284651). 

A team from the Massachusetts 
Institute ofTechnology beamed 
25 watts or more to either one or 
two devices tuned to resonate 
with a metre-wide copper coil. 
The pair did not interfere with 
each other, and together collected 
more ofthe beamed power. Two 
gadgets 2.4 metres from the coil 
collected half of its energy; one 
alone only harvested a third. 

"We could power multiple 
devices with reasonably good 
efficiency over a room-sized 
area using a coil embedded 
in a ceiling or wall," says team 
member Andre Kurs. 

of results provided in 
response to popular 
web search terms 
point to sites 
containing malware, 
says IT firm WebSense 

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

Crysta l makes 
, 

memories greener 
A SAFFRON-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 in an electric field. 
However, many of the more 
common metals used are either 
rare or toxic. 

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

behaviour in crystalline croconic 
acid, which contains just carbon, 
oxygen and hydrogen. 

Croconic acid was discovered 
170 years ago but crystallised for 
the first time within the past 
decade. When Horiuchi's team 
a ppJied an electric field to the 
crystals at room temperature they 
could reverse its electric polarity. 

The researchers noticed a small 
time lag between removing the 
field and reversal of the crystal's 
polarity. This is " typical of 
ferroelectrics", says Horiuchi, and 
a "direct indication of the ability 
to store and switch an electrical 
polarisation". The finding suggests 
croconic acid could be used in 
organic electronics (Nature, 001: 
10.1038/natureo8731). 

" It was essenti a l ly a l l owed to be sabotaged" 
Following the unveiling of Apple's iPad, former Microsoft vice-president Dick Brass explains 

why the company's tablet PC never took off. Heclaims itwas undermined by"internecine 

warfare" in the executive team ( The New York Times, 4 February) 
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TECHNOLOGY 

It's not what you say it's 
the way that you say it 
By p icking u p  non-verbal nuances in our speech, a new generation of 
software is helping to make audio-conferenc ing a more natural experience 

Colin Barras 

MOST of us talk to our computers, 
if only to curse them when a 
glitch destroys hours of work. 
Sadly the computer doesn't 
usually listen, but new kinds of 
software are being developed that 
make conversing with a computer 
rather more productive. 

The longest established of these 
is automatic speech recognition 
(ASR), the technology that 
converts the spoken word to text. 
More recently it has been joined 
by subtler techniques that go 
beyond what you say, and analyse 
how you say it. Between them 
they could help us communicate 
more effectively in situations 
where face-to-face conversation 
is not possible. 

ASR has come a long way since 
1964, when visitors to the World's 
Fair in New York were wowed by 
a device called the IBM Shoebox, 
which performed simple 
arithmetic calculations in response 
to voice commands. Yet people's 
perceptions of the usefulness of 
ASR have, if anything, diminished. 

"State-of-the-art ASR has an 
error rate of 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 fun at some 
of the mistakes made by Google 
Voice, which turns voicemail 
messages into text. 

What's more, even when 
ASR gets it right the results can 
be unsatisfactory, as simply 
transcribing what someone 
says often makes for awkward 
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reading. People's speech can be 
peppered with repetition, or 
sentences that just tail off. 

"Even if you had perfect 
transcription of the words, 
it's often the case that you still 
couldn't tell what was going on," 
says Alex Pentland, who directs 
the Human Dynamics Lab at the 
Massachusetts Institute 
ofTechnology. "People's language 
use is very indirect and idiomatic," 
he points out. 

Despite these limitations, ASR 
has its uses, says Tucker. With 

colleagues at Sheffield and Steve 
Whittaker at IBM Research in 
Almaden, California, he has 
developed a system called 
Catchup, designed to summarise 
in almost real time what has been 
said at a business meeting so the 
latecomers can . . .  well, catch up 
with what they missed. Catchup 
is able to identify the important 
words and phrases in an ASR 
transcript and edit out the 
unimportant ones. It does so by 
using the frequency with which 
a word appears as an indicator 

of its importance, having first 
ruled out a "stop list" ofvery 
common words. It leaves the text 
surrounding the important words 
in place to put them in context, 
and removes the rest. 

A key feature of Catchu p 
is that it then presents the result 
in audio form, 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 
when it was less than half the 
length of the original conversation. 
A similar proportion said that it 
gave them a better idea of what 
they had missed than they could 

"An aud io record preserves 
some of the social signals 
in speech that are missing 
from a written one" 
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glean by trying to infer it from 
the portion of the meeting they 
could attend. 

One advantage ofthe audio 
summary, rather than a written 
one, is that it preserves some of 
the social signals embedded in 
speech. A written transcript 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, 
a speech technologist at the 
University of Edinburgh, UK, who 
was one of the developers of the 
ASR technology used by Catchup. 

An audio record cannot, of 
course, convey the wealth of social 
signals that are available in face­
to-face conversation - a raised 
eyebrow, for example, or a nod of 
the head -and as meetings are 
increasingly conducted by phone 
or online, participants in remote 
locations suffer. So Pentland and 
colleagues at MIT have been 

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 
in a distributed meeting to feel 
socially connected. 

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

Working with PhD student 
Taemie Kim, Pentland has begun 
to use some of these findings in a 
device to improve social signalling 
in distributed meetings. Their 
"Meeting Mediator" measures 
how much time four people in two 
separate locations participating 
in an audio conference spend 
talking. If one of them hogs the 
conversation, all four see that 
in graphical form on a screen 
in front ofthem. 

This had a big impact on their 
behaviour, Kim and Pentland 
found. The average speech 
segment - a measure ofthe time 
an individual spoke before 
inviting others to take over -fell 
from 11.2 seconds to 9.2 seconds. 

The system also discouraged 
participants from splitting into 
groups and beginning separate 
conversations. "The feedback was 
designed to encourage balance 
and interactivity," says Kim. Just 
having that " in their face" helped 
achieve this, she says. By extending 
such systems to display on-screen 
variation in interest level as well, 
participants phoning in to a 
meeting could get a better sense of 
the social signals they are missing. 

Pentland says that such tools, 
which move beyond 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 phone it's even worse collaboration," he says .• 

Toyota's car reca l l  sparks 
'dr ive-by-wire' concerns 
"WE'RE going north o n  125 and our  

accelerator is  stuck . . .  We're going 

120 [mph ] . . .  There's no brakes . . .  

We're approaching the intersect ion!  

Hold o n !  Pray!" 

The desperate words are fol lowed 

by shouts, screams and then si lence. 

The clip, circulating on the internet. 

is a ha rrowi ng excerpt from a 911 

emergency call made shortly before 

the crash that ki l led speaker Chris 

Lastrel la and the three others in the 

car, which accelerated out of control 

on a h ighway in Sa n Diego, California, 

in  August 2009. The case is one of 

the most infamous examples of what 

has been termed sudden uni ntended 

acceleration (SUA). 

The Toyota Lexus model Lastrella 

was in  is not one of the models that 

the world's largest car maker has now 

reca l led due to accelerator problems, 

however. Toyota says the problems 

that led to the recall are purely 

mechanical - floor mats getting stuck 

in gas pedals, and the wea ri ng of a 

pedal component that may cause the 

th rottle to stick in an open position. 

But there is a persistent chorus of 

voices saying that in  some instances 

the problems are associated with the 

introduction of electronic rather than 

mechanical th rottle control .  J im Lentz, 

president of Toyota Motor Sales, 

insists: "It is not an electronics issue." 

Armstrong, a U K-based electronic 

design consultant, currently acting 

as an expert witness in an SUA court 

case in Florida, who think that "drive­

by-wire" systems are prone to SUA 

problems. "There are many cases 

i nvolving sudden accelerations 

from standstil l," says Armstrong. 

Toyota U K spokesman David 

Crouch said he was not aware of 

a ny reports of sudden acceleration 

in stationary Toyota cars. 

Armstrong says electromagnetic 

i nterference (EMI) might be involved 

in SUA events. "The more electronics 

"Toyota says that the 
problems that led to 
the recall are purely 
mechanical" 

you have in a vehicle, the more 

electrical noise you ten d  to get." 

But detecting malfunctions triggered 

by EMI is extremely hard as such 

i ncidents often leave no trace. 

The US National Highway Traffic  

Safety Administration has a l ready 

carried out EMI tests on numerous 

vehicles, i ncluding Toyotas, and found 

no safety issues. However, last week it 

sai d  it would launch an investigation 

i nto the possible effects of EMI on 

electron ic  throttle-control systems. 

"Al l  our cars are tested for 

Those assurances have failed to electromagnetic interference," 

dispel the concerns of people l ike Keith says Crouch. Nic  Fleming . 
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TECHNOLOGY 

P l iab le  power pack wi l l  let 
gadgets feed on your  body 

converts motion to  electricity 
about half as well as traditional, 
rigid PZT (Nano Letters, DOl :  
10.1021/nlg03377u). 

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

Previous materials were either 
too rigid or too inefficient to 
be practical as pliable power 
generators. Now two research 
teams have 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. 

Yi Qi and Michael McAlpine 
of Princeton University developed 
a way to soften up the usually 
inflexible crystal lead-zirconate­
titanate (PZT), which is one of 
the most efficient piezoelectric 
materials known. 

"People thought, 'this is 
a crystal'; they never thought 
about whether they could make 
it flexible," says McAlpine. But 
he and Qi found that when an 
extremely thin film of the ceramic 
is grown on a solid substrate and 
cut into strips about 5 micrometres 
thick, the resulting material 

can flex (see diagram). 
These "nanoribbons" are like 

fibre-optic cable made using glass, 
says McAlpine. Being long and 
thin, they can still bend despite 
being made of a material that is 
rigid in bulk. 

The strips were attached 
to conducting silicone rubber 
to produce a flexible sheet that 

Flexible generator 

In contrast, Chieh Chang and 
Liwei Lin ofthe University of 
California at Berkeley created 
fibres from a piezoelectric 
polymer called PVDF. The polymer 
is usually made in sheets, but 
the researchers spun it into 
fibres by drawing the molten 
material through a nozzle using 
an electric field. 

This technique usually results 

Sheets that produce e lectricity when flexed cou ld provide a new way to power 

medica l  implants 

Piezoelectric crystals produce 
voltage when compressed. 
They can generate power from 
"waste" movement like vibrations 

Thin ribbons of the material are more 
pl iable and can be combined with 
rubber to make sheets that generate 
a voltage when flexed 

FLEXING 

ICONDUCTIVE 
RUBBER 

Data th ieves caught red­
handed by 'USB fi ngerpri nts' 

been testing every make and model 

of USB stick and iPod/iPhone. They 

have discovered that each one has a 

distinctive transfer rate when copying 

data from a PC's hard d rive (Computers 

and security, 001: 1O.1016/j. 

cose.2010.01.002). This is due to 

WOULD your company know if 

the blueprints for its next invention 

had been stolen by an office 

interloper, who had qu ietly copied 

them onto a memory stick or an iPod? 

Probably not. But now a telltale "USB 

fingerprint" has been discovered 

that can identify which files have 

been targeted in so-called pod­

slurping attacks. 

Data theft via USB ports is rife, 

says Alexandra Brodie, an intellectual 

property lawyer with Wragge iii Co 

in London. "We are encountering 

increasing volumes of IP theft 

committed this way, with companies 

losing their trade secrets and 
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accumulated know-how," she says. 

Pod slurpers might simply steal an 

individual document by copyi ng it 

onto a USB stick. Hackers can also 

copy vast numbers of documents 

using document-scavenging tools 

such as USB Switchblade. This too 

springs to life when a memory stick 

is plugged into a PC running some 

versions of Windows, including XP. 
It then automatically copies the 

contents of the My Documents folder 

and no one is any the wiser. Now there 

is a way to spot such data theft. 

Vasilios Katos and Theodoros 

the differences in the microcircuitry 

and components that go into making 

each type of device. 

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

They are able to find out if 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 

ofThrace in Komotini, Greece, have time stamp. The pair then check a l l  

in a fibre inside which the 
charged domains responsible for 
the material's useful properties 
are randomly oriented, leading 
them to cancel out one another's 
output. The Berkeley team used 
a strong electric field and the 
mechanical stress of the spinning 
process to line up those domains 
and ensure they work in unison. 

When more 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, DO I: 
10.1021/nlg04071g). Lin says this 
makes them competitive with 
a conventional film of rigid PZT. 

"Using flexible materials will 
open up a new field of mechanical 
energy harvesting," says Xudong 
Wang at the University of 
Wisconsin, Madison, who says 
"waste" movement is often 
overlooked as an energy source. 

McAlpine says flexible 
piezomaterials of either kind 
could be used to make motion­
powered generators to extend 
the battery life of medical devices 
like pacemakers. "You could even 
eliminate the battery altogether." 
he says. MacGregor Campbell • 

document folders for any files that 

were accessed shortly after the USB 

device was pl ugged in  - the computer 

registry counts copying as fi le 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 a l l  the files matches the 

transfer rate of a particular USB stick 

or iPod plugged into the PC atthat 

point, then it is fair to assume a 

pod-slurping attack has taken place. 

Kaval laris is writing a program to 

automate the process of trawl ing the 

Windows registry to work outwhich 

files have been copied to a USB stick. 

Brodie thinks the team's work 

could help investigators. "The ability 

to prove that downloads have taken 

place wil l  be invaluable in bui ld ing a 

case when thefts occur." Paul Marks . 
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OPI N ION 

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

LAST year, a group of 10 scientists 

brought together by New Scientist 
wrote an open lener to the Nobel 

Foundation ca l l ing for an overhaul of 

the Nobel prizes, The group suggested 

that to keep the Nobels relevant, the 

foundation should introduce prizes for 

the environment and publ ic health, 

and open them to institutions as 

well as ind ividuals, It also suggested 

reforming the existing physiology 

or medicine prize to recognise 

contributions from across the l ife 

sciences, especially neuroscience 

and genetics, 

The lener was taken very seriously, 

Marcus Storch, chairman of the board 

of the Nobel Foundation, d iscussed it 

economic sciences in memory 
of Alfred Nobel - not a Nobel 
prize sensu stricto -was adopted 
into the "family" and the 
procedures underpinning it 
are similar to those of the other 
scientific prizes. The board of 
directors of the Nobel Foundation 
later decided not to accept any 
further additions. 

But even if one would, 
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 in relation 
to the continuous progress 

in his opening address to the 2009 in science. 
award ceremony in Stockhol m. You are perfectly right that 

Michael Sohlman, executive director Alfred Nobel could not foresee 
of the Nobel Foundation, wrote to the 

lenerssignatories to explain why the 

foundation had decided to reject 

the group's suggestions, 

We can now publish his lener in ful l .  

Dear Sirs, 

Thank you for your letter 
suggesting several new Nobel 
prizes. First we note with 
satisfaction the high esteem 
in which you hold the work of 
the Nobel committees in the 
"Nobelian" diSCiplines over 
the past 108 years. 

Your suggestion to introduce 
a new Nobel prize, however, does 
not pass the "Occam's razor" 
of our statutes, which are based 
on the last will of Alfred Nobel in 
which he prescribed the five areas 
which he wanted to be covered 
by the prize. It is true that in 1968 
the Sveriges Riksbank prize in 
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climate change or HIV / AIDS. In 
both areas, however, Nobel prizes 
have been awarded (Crutzen, 
Molina, Rowland, chemistry 1995; 
Maathai, peace 2004; Gore and 
IPCC, peace 2007; Barre-Sinoussi 
and Montagnier, physiology or 
medicine 2008). 

Neuroscience, contrary to 
what seems to be the assumption 
in your letter, is hardly neglected: 
in the past 30 years, 11 
neuroscientists were awarded the 
Nobel prize in physiology or 
medicine (Sperry, Hubel, Wiesel, 
Neher, Sakmann, Prusiner, 
Carlsson, Greengard, Kandel, Axel, 
Buck) and one received a Nobel 
prize in chemistry with important 
im plications for neuroscience 
(MacKinnon). Genetics, another 
area you proposed for 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 I N  CLI MATE, HIV AND NEUROSCIENCE 
CLIMATE CHANGE Peace 2007: discoveries concerning infonnation 

Al Gore and the IPCC"for efforts to processing in the visual system". 

disseminate knowledge about man- Medicine 1991: Erwin Neher and Bert 

made climate change". Peace 2004: Sakmann "for discoveries concerning 

Wangari Maathai "for contribution to the function of single i on channels in 

sustainable development". Chemistry cells". Medicine 1997: Stanley 

1995: Paul Crutzen. Mario Molina and 

Sherwood Rowland "for work in 

atmospheric chemistry". 

HIV IAIDS Medicine 2008: Fran�oise 

Barre-Sinoussi and Luc Montagnier 

"for their discovery of HIV". 

N EUROSCIENCE Medicine 1981: 

Roger Sperry "for discoveries ofthe 

functional specialisation of the 

cerebral hemispheres" and David 

Hubel and Torsten Wiesel "for 

Prusiner "for his discovery ot prions". 

Medicine 2000: Arvid Carlsson. Paul 

Greengard and Eric Kandel "for 

discoveries concerning signal 

transduction in the nervous system";. 

Medicine 2004: Richard Axel and 

Linda Buck "for discoveries of the 

organisation ofthe olfactory system". 

Chemistry 2003: Roderick MacKinnon 

"for structural and mechanistic 

studies otion channels". 
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past 30 years). And there has 
been no prerequisite that the 
work is done in humans. Research 
performed on yeast, flies and 
other organisms has been 
recognised when it has proved 
to have general relevance. 

As for awards to institutions, 
our statues include that 
alternative, but until now only 
the Norwegian Nobel committee 
[which awards the peace prize 1 
has been using that possibility, 
not the other committees. One 

"It was Nobel's conviction 
that d iscoveries are made 
by creative ind ividuals, 
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. 

For literature and peace, 
the corresponding words are 
"outstanding work" and "best 
work", respectively. It seems 
the scientific-prize awarders 
have the 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 modern civilisation . • 

M ichael Soh lman is executive director 

of the Nobel Foundation 

One minute with . . .  

Pau l  Nu rse 
How will the U K's ambitious plans for a new b iomed ical 
research centre fare if  there is a change of government? 

The UK Centre for Medical Research and 

Innovation (UKCMRI) is planned to be one of 

the biggest 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 initiatives in a 

generation, I've been very pleased to see the 

Labour government's strong support of science i n  

recent years a n d  hope that support wi l l  conti nue 

whichever party wins the election. Strong science 

is the key to creating wealth and improving the 

qual ity of life and health of the nation. 

Which research areas do you want UKCMRI 

to concentrate on? 

It will be large enough to cover a very wide range 

of biological and biomedical research, My own 

suggestion for a new research initiative is to make 

greater use of human material for biological 

investigations, High-throughput DNA sequencing 

wil l  soon generate a huge amount of information 

on human genetic variation, which can be used to 

relate gene variants to differences in physiology 

and disease, New stem-cell technologies 

combined with 3D tissue cu lture systems could 

al low tissues and organs to be created in vitro, 

providing possible a lternatives to an imal models 

for biomedical investigations, Whole-body 

imaging is also becoming increasingly 

soph isticated, and this combined with the 

development of new chemical markers might 

al low more physiological studies in humans to 

be carried out. 

What themes have you chosen for your 

lectures next month at the Royal Institution 

in London on the great ideas in biology? 

The cell as the basic unit of l ife; the gene as the 

basis of heredity; evolution by natural selection; 

and life as chemistry, A potential fifth idea is 

understanding life as a complex organised system. 

Are you sti l l  doing your own research? 

I'm working on how cells keep track of how big 

they are, My laboratory has recently discovered 

PROFILE 

Pau l  Nurse is chairman of scientific planning 

at the U KCMRI and president of Rockefeller 

Un iversity, New York. He won a share of the 

2001 Nobel prize for his work on cell regulation 

a gradient mechanism for measuring cell size 

which relies on molecules located at the ends 

of cel ls. These molecules d iffuse through the 

cell to sensing components at the middle of the 

cell. As the cell gets bigger, there is a drop in  

concentration of these molecules there, 

correspond ing to the cell's size, 

You recently made a surprise discovery about 

your family history. Can you tell us about it? 

In 2008 my Green Card appl ication was rejected by 

the US Department of Homeland Security on the 

grounds that the details on my birth certificate 

were inadequate. When I eventually rece ived my 

full b irth certificate, the next few seconds were 

both unexpected and transforming, The name of 

my mother on the certificate was the name of the 

person I thought was my sister, My father may 

have been a serviceman, I had been brought up 

by my grandparents and my true origins had been 

kept from me for half a century, It's i ron ic  that even 

though I am a geneticist my family managed to 

keep my genetic origins secret forso long. 

Interview by Roger Highfield 
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OPINION LETTERS 

Talking aliens 

From David Brin 
Stephen Battersby discussed the 
current debate over broadcasting 
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 
the idea. 

As an astronomer who has 
been involved in topics relating 
to the search for extraterrestrial 
intelligence (SETI) for 30 years, 
and as a former member of SETI 
advisory panels, I feel there is an 
arrogance in the transmission of 
these messages by small groups 
who have claimed the right to 
shout on behalf of Earth without 
consulting anybody else. 

Many SET! researchers and 
others, including the editorial 
board of Nature, have asked 
for there 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. 

That doesn't seem much 
to ask, given the importance 
of the matter and our ignorance 
of the cosmos. However many 
technological species there are 

out there, we are almost certainly 
the youngest children, suddenly 
shouting in an unknown forest. 
The daunting silence in the sky 
has its creepy aspects. Can't we 
discuss the implications and 
satisfy reasonable concerns 
before yelling "Yoohoo"? 

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

They deploy a host of blithe 
excuses, such as "aliens have 
already picked up our radio 
leakage" and "harm cannot 
span interstellar distances", 
but they do not hold up under 
scientific scrutiny. 

Eagerness to achieve "first 
contact", while laudable, should 
be tempered by awareness ofthe 
history offirst contacts between 
human cultures, and between 
previously isolated Earthly 
biomes. These make a sad litany 
that suggests patience, caution 
and lengthy discussion are 
in order before we make our 

Enigma Number 1582 

Bit tricky 
BOB WALKER 

Joe thought he would test Penny's 

abi l ity to manipulate equations this 

week, So he asked herto find the 

values of the integers A, B and C in 

the following equation, 

(A.B+1) 
+ (A.B.C +A+C) 

0.138 
What are the values of A,  B and C? 

WIN El5 will be awarded to the sender of the first correct answer 

opened on Wednesday 17 March, The Editors decision is final. 

Please send entries to En igma 1582, New Scientist, Lacon House, 

84 Theobald's Road, London WClX 8NS, orto enigma@newscientist.com 

(please include your postal address), 

Answer to 1576 The hol ly and the ivy and the", : Holly on red, ivy on 

silver, mistletoe on gold 

The winner Beth Morgan of Palo Alto, California, US 
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presence known to the cosmos 
at large. 
Encinitas, California, US 

From Kevin Buckley 
The discussion of how to 
format a suitable message 
for transmission to an alien 
civilisation misses the reality of 
what it means to communicate 
with beings who probably 
experience the world in a 
different way to us. 

Most of the current proposals 

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

Consider, if you will, how 
a human civilisation of just a 
few thousand years ago might 
imagine " communications from 
beyond this world" would occur. 
Stone tablets from the sky would 
clearly be a good starting point. 

These days most proposed 
templates seem based 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 
sight and smell. 

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

Unless we take into account the 

very different ways in which 
different species could build their 
internal "world models", it seems 
that any form of communication 
currently under consideration 
has a very low likelihood of being 
understood. 
Woodcote, Berkshire, UK 

From David Collins 
I am always concerned that we 
assume that aliens will all look 
alike, come from a global village, 
speak the same language and 
share a culture. 

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

On our own planet, aliens may 
have dropped in a long time ago. 
Prions? Archaea? Slime moulds? 
Cetaceans? Nematodes? 
Harpenden, Hertfordshire, 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, I would feel that I had lived in 
humanity's greatest ever period 
of discovery. 
Beattack, Dumfriesshire, UK 

From F. Gwynplaine Maclntyre 
The message that was 
transmitted from Arecibo more 
than three decades ago, signalling 
our presence to extraterrestrials, 
included a diagram of the solar 
system as perceived in 1974: nine 
planets of varying sizes orbiting 
the sun, ranging from Mercury 
to Pluto. Now that Pluto is 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 
Archetti have created a 
mathematical model suggesting 
that "monogamous marriage 
[can bel a better strategy for men 
as well as for women" (9 january, 
p 13). They argue that "social 
monogamy is not inevitable" 
but arises in agricultural 
societies where men wish to 
prevent subdividing landholdings 
among their heirs. 

This model includes the 
assumption that "women in 
early agrarian cultures did not 
provide much in the way of 
material resources". However, in 
agricultural economies women 
could be considered a resource 
because of the food and offspring 
they produce on plots ofland 
allocated by their husbands. 
In such societies it would 
therefore be in the man's interests 
to have more than one wife and 
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 Laing, France 

Democracy's demise 

From Nick Deane 
In highlighting how unlikely it 
would be for a government to be 
voted in if it proposed to enforce 
changes to our lifestyles great 
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enough to mitigate climate 
change, Richard Platt puts his 
finger on a profound dilemma 
for all democratic systems 
(9 january, p 27). 

Historically, it can be 
argued that democracy has 
only flourished as long as the 
promise of" more for everybody" 
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 have what is necessary to 
resolve our current predicament. 
If this is correct, the future may 
offer much bleaker prospects 
than just cutting back on long­
haul flights and journeys by car. 
Marrickville, New South Wales, 
Australia 

Military benefit 

From Ben Haller 
You report 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). 
They are then quoted as saying 
this could allow us to improve 
body armour -a comment I find 
particularly sad. 

I can think oflots of ways 
this discovery could be used to 
hel p make life better: improved 
car bodies that protect us from 
accidents, damage-absorbing 
cases for laptops and other 
electronic devices, or better 
bicycle helmets. 

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

It is high time there was a 
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 
also changes how we perceive the 
utility of our most general and 
useful discoveries. 

Is finding new and improved 
ways to kill 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 can be "about" 
extracranial objects, but 
thinking in these terms rather 
confuses the issue (9 January, p 28). 

Our experiences are not 
"about" extracranial things 
any more than your experience 
of your hand is about the 
appendage on the 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 
pain in your hand is actually 
an addition to the many other 
experiences that are generated by 
the same region of your brain. 

We only think of the hand 
as a part of a body operating 
in an external world because 
our brains have evolved to 
consistently encode data from 
that part of our body in that part 
of our experience. 

The "aboutness" connection is 
indeed mysterious but it is not an 
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 

A l ittle knowledge 

From Derek Hallam 
While I agree wholeheartedly 
with the concerns expressed 
in Paul Parsons's article on the 
dangers ofincreased availability 
of information (16 January, 
p 38), it is disappointing to 
see the words " information" 
and "knowledge" so freely 
interchanged. When we complain 
that "a little knowledge is a 
dangerous thing", we are referring 
to the danger that arises when 
we draw a flawed conclusion from 
limited relevant information we 
hold in our brains, and then base 
our actions on the consequent 
flawed knowledge. 

I suggest that the real risk 
lies in us 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 Sauth Wales, 
Australia 

For the record 

• Spencer Brown is the d i rector of 

research in the Department of Plastic 

Surgery atthe un iversity of Texas 

Southwestern Medical  Center in  

Dallas, not a surgeon as we stated 

(23 January, p 42) 
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OPIN ION INTERVIEW 

Unearth ing Ch ina's 
feathered fossi ls 
Xu Xing's dinosaur finds range from a pint-sized creatu re 
with fou r  wings to the feathered ancestor of Tyrannosaurus 
rex. Between them, they have cemented the evol utionary 
link between dinosaurs and birds, He talks to Phil  McKenna 
about his wor k 

How did you become interested in dinosaurs? 

I grew up in a remote region in Xinjiang 
province, I didn't even know what a dinosaur 
was when I was young, not even when I was in 
high schooL I was interested in physics, but 
when I got into Beijing University I was assigned 
to study palaeontology. I was later admitted as 
a graduate student to the Chinese Academy of 
Sciences to continue studying palaeontology. 
I was only interested because it meant I could 
stay in Beijing and didn't have to go back to 
Xinjiang, but early in my career I got to study 
some very interesting fossils. Now it's hard to 
imagine how I could live without dinosaurs. 

Before your discoveries of feathered dinosaurs, 

what was the prevail ing thinking on the 

relationship between d inosaurs and birds? 

It was generally accepted that birds were 
descended from dinosaurs. People had found 
many dinosaurs that shared striking 
similarities with early birds, yet a few things 
didn't quite fit. The time sequence didn't 
seem to be correct, for instance. Most ofthese 
bird-like dinosaurs were from the Cretaceous, 
from 145 million to 65 million years ago, but 
the earliest known bird,Archaeopteryx, was 
much older - from the Jurassic, 200 million 

PROALE 

Xu Xing is atthe Chinese Academy of Sciences 

Institute of Vertebrate Paleontology and 

Paleonanthropology in  Beijing, He has named some 

30 species of dinosaurs, more than anyone else 

al ive, and has played a leading role in some of the 

most important fossil discoveries of the past decade 
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to 145 million years ago. Also, if birds were 
descended from dinosaurs, you would predict 
that their dinosaur ancestors should have 
feathers or feather-like structures. But at that 
time there was no fossil evidence for this. 

What have you found that changed this? 

In 1996 a feathered dinosaur, Sinosauropteryx, 
was discovered in north-eastern China by 
other Chinese researchers. So in 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 
in 1998 we found anotherfeathered genus, 
Sinornithosaurus. Collectively, these fossils 
were the first solid evidence of primitive 
feathers and they were found in dinosaurs. 
This provided very good evidence supporting 
the idea that birds evolved from dinosaurs; 
before this, feathers were only known in birds. 

Many of the early bird-like feathered dinosaurs 

you describe could not fly, What did they use 

their feathers for? 

Some believe the initial purpose offeathers was 
for flight, some say it was for insulation. Based 
on my observations, I don't think it was either. 
Primitive feathers were not good for flight: they 
were weak, hair-like structures. They were also 
very rigid, not an ideal structure for insulation, 
and they were less densely populated on the 
body than you would expect for insulation. 
It's still not entirely clear, but they appear to 
initially have had a dis play 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, even bigger 
discovery- a new species calledMicroraptorgui. 

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 
from dinosaurs 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 be a phase in 
evolution involving a hypothetical four­
winged "tetrapteryx". He suggested bird 
ancestors used not only arm feathers but also 
big feathers attached to their legs. But at the 
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Many of Xu Xing's important finds came from 

the desertsof northern China 

time there was no fossil evidence to support 
his theory. Our discovery of M. gui showed 
that there was a four-winged stage in the 
evolution ofbirds. Laterwe found others: 
Pedopenna from Inner Mongolia, and in 2009 
we published on another species,Anchiornis 
h uxleyi, or "near bird". They are all from 
different lineages but all have four wings. 

What was the response to finding M. gUJ? 
Its existence argues so strongly against the 
mainstream understanding of the dinosaur­
to-bird transition that some people didn't 
believe it was a real specimen, or even that it 
was the true morphology for the species. Later, 
our group and others found more specimens -

science.n82143), we described Haplocheirus 
sollers from the Alvarezsauridae, a bizarre 
group of bird-like dinosaurs with a large claw 
on one hand and very short, powerful arms. 
This creature has helped us solve the puzzle 
of how dinosaurs came to look like birds and 
takes the evolution of another group of bird­
like dinosaurs back a further 63 million years. 
Until this find we had no direct evidence that 
dinosaurs like this lived 160 million years ago 
in the late , urassic. So in terms of establishing 
the time sequence, this is a huge discovery. 

You bought some fossils from farmers and 

dealers. Is this a common 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 first feathered dinosaurs we 
found -from local farmers or dealers. The 

II Microraptor gui is amazing . 

. �,;:.;;��� �PJ.r4 It has feathers attached to 

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

What about the problematic issue of the 

time sequence? 

Anchiornis belongs to one ofthe 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 
specimens from Xinjiang, where there is a 
huge exposure of Jurassic rocks, including 
the feathered dinosaur Guanlong, the earliest 
known ancestral form of T. rex, as well as 
many others that haven't yet been published. 
And just last month in Science (001: 10.1126/ 

its legs as wel l as its arms" 

density offossil-bearing rocks is very rich 
there and the farmers are also very poor. 
It's common 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. I don't like to buy fossils, and I will 
say I've bo ught fewer and fewer in recent 
years. My colleagues have the same idea. It's 
not good to buy fossils as it encourages people 
to dig illegally, and it's not good for science 
because fossils can be damaged in the process. 
But in China, so many people are digging 
and it's not just the museums that buy them. 
The most difficult decision is when you see 
a very 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 you do buy it, it will 
encourage farmers to continue digging. 

What are you working on now? 

I have found 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 
in Shandong 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 also filming a documentary for National 
Geographic, on the evolution offeathers .• 
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At first, there didn't seem anything earth­
shattering about the tiny point of light 
that pricked the southern Californian 

sky on a mild night in early April 2007. Only 
the robotic eyes ofthe Nearby Supernova 
Factory, a project designed to spy out distant 
stellar explosions, spotted it from the Palomar 
Observatory, high in the hills between Los 
Angeles and San Diego. 

The project's computers automatically 
forwarded the images to a data server to await 
analysis. The same routine kicks in scores of 
times each year when a far-off star in its death 
throes explodes onto the night sky, 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 supernova hunters to call off 
their observations. 

Digesting what they had seen took longer 
still. SN 2007bi, as dry protocol labelled 
the event, was one ofthe most extreme 
explosions ever recorded, of that there was no 
doubt. It was so intense that it didn't fit any 
model of how normal stars die. But then, it 
was ra pidly becoming clear that, in life as in 
death, this had been no normal star. 

Ifthe interpretation of what popped up 
that April night is correct, this was a star 
that should not have existed, in a place 
where it should never have been. It was a 
mind-bogglingly massive star that was a 
throwback to a universe long since gone. It 
was a star that time forgot. 

That picture began to emerge only after 
long months of monitoring the su pernova'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 
decays to iron, radiating gamma rays as it does 
so. The brightness and persistence of the 
afterglow reveal how much of these elements 
the supernova produced. 

Plugging these observations into models of 
conventional su pernovae brought a startling 
conclusion. To keep the supernova glowing 
that brightly, and for that long, the explosion 
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must have produced 10 times more 
radioactive nickel than a normal supernova 
can muster- a  discrepancy so huge that it 
demanded an explanation. 

A clue to what was going on came in a few 
largely forgotten papers buried in journals 
from 40 years ago. In the core of any massive 
star, the outward pressure of photons created 
in nuclear fusion reactions counters the 
weight of the material bearing down on it, 
preventing the star from collapsing in on 
itself. Sometimes, in massive stars many times 
the size of the sun, gravity can eventually 
overwhelm this photon pressure, initiating 
what is known as a core-collapse, or type II, 
supernova. That is one oftwo common types 
of supernova. The other, called type la, occurs 
when a dying white dwarfstar accretes mass 
from a companion star and grows unstable, 
igniting in a final searing fireball (see diagram, 
page 31). 

In the old papers, astronomers speculated 
on what might happen 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 nuclear fusion that photons would 
start to convert spontaneously into pairs of 
particles: an electron and its antimatter 
doppelgiinger, a positron. This would rob the 
star of some ofthe photon pressure needed to 
support its outer layers, causing it to collapse 
in on itself in a gargantuan supernova that 
would vaporise the star. This final titanic burst 
offusion would create vast quantities of heavy 
radioactive elements, far larger than a 
conventional supernova can produce. The 
astronomers called it a "pair-instability" 
supernova. 

Implausible interloper 

No supernova explosion answering to this 
description had ever been witnessed, and 
the idea remained a mere twinkling in the 
theorists' eyes. That is, it did until Avishay 
Gal-Yam, an astrophysicist 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: 
a whopping 300 times the mass of the sun 
(Nature, vol 462, p 624). > 
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IIWe wou ld  dearly love to 
see one of these cosm ic  
g iants d i rectly, i f  on ly to 
confi rm the grounds for 
our own existencell 

Problem solved? Not a bit of it. The finding 
came with a massive sting in its tail: according 
to all our theories and all our observations, 
stars that big simply should not exist. 

At least, 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 
prevents stars reaching such huge 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. 
That is why most stars today are celestial 
minnows, containing less mass than our sun. 
The absolute upper limit on a modern star, 
theory and observations of our galaxy agree, 
lies at about 150 solar masses. A monster of 
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300 solar masses is an implausible interloper 
into this settled scene. 

Things were different in early cosmic 
times, some 13 billion years ago in the pristine 
universe immediately after the 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 
to accumulate before they fell under the spell 
of gravity and were pulled together to form a 
star. As a result, the first stars in the universe 
were humongous, containing anything up to 
several hundred solar masses. 

Fossil u niverses 

Existing before proper galaxies had been able 
to form, these stars lived brief, wild lives of 
just a few million years as they furiously 
burned theirvast stocks of hydrogen. Yet in 
their violent deaths, these stars were of huge 
significance. As theory has it, these explosions 
fused the first elements heaver than hydrogen, 
helium and lithium. They provided the raw 
materials for the cosmos we see today: its 
galaxies, its sun-like stars, its planets and, in 
one insignificant corner at least, its life. 

No one has ever seen these cosmic giants 
directly. We would dearly love to, if only to 
confirm the grounds for our own existence. 
Unfortunately, we can't. Evenas they were 
sowing the seeds of the future cosmos, these 
megastars were precipitating their own 
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 mega stars lies far beyond the horizon of 
even our most powerful telescopes. 

Or does it? If SN 2007bi is what it seems, we 
might have found a get-out clause: a loophole 
that allows us to spy if not the first mega stars, 
then something very similar. Against the 
odds, the cosmic trailblazers may have lived 
on into the modern universe. But how? 

The secret lies in where this supernova was 
situated: an otherwise unassuming dwarf 
galaxy some 1 .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 galaxies were once much more 
prevalent. "We know that the first galaxies to 

form were dwarfs," says Nils Bergvall of the 
U ppsala Observatory in Sweden. The idea is 
that these were the basic blocks that built up 
to form the much larger galaxies of today. 

We also know that dwarf galaxies, even 
those relatively nearby which we can see as 
they were in com paratively recent cosmic 
time, have just 5 to 10 per cent of the metals 
that our sun has -or markedly less than one­
hundredth of their total mass. The earliest 
dwarf galaxies may have had even less. 

We have been slow 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 that has long since moved on. Their 
degree of preservation could be the result of 
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 reason why 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 the furthest reaches of the universe: they 
could be found in any dwarf galaxy with a low 
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 spectacularfashion. 

The discovery of a nearby population of 
megastars in what amounts to suspended 
animation would 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 which in 
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 huge living 
fossils have always been lurking on our 
cosmic doorsteps, how come we have not 
seen them before now? Stars that big would 
surely be hard to overlook, either during 
their tempestuous lives or spectacular 
deaths. Yet apart from one peculiarly 
luminous supernova in 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 



Go ing  out with a ba ng 
How a star's life ends depends o n  its size 

WH ITE DWARFS (type Ia supernova) 

A white dwarf (a remnant of a su n- l ike star) exceeds its 

stable mass by accreting material from a com pan ion stac 

MASSIVE STARS (type II supernova) 

o 
Successive waves of nuclearfusion duri ng a 
massive star's lifetime create onion- l ike shells of 

progressively heavier e lements towards the core 

Carbon and oxygen start fus ing 
uncontrol lably in the dwarfs core 

When the iron core exceeds a 

critical mass, it begins to col lapse, 

radiating away neutrinos 

SUPERMASSIVE STARS (pa i r- instability supernova) �--------------------------� 

I n  the cores of truly massive stars - hundreds 

of solar masses - photons produced in fusion 

can d is integrate into electrons and positrons 

wrong places, "Telescope time is precious, and 
in a pathetic dwarf galaxy there are not that 
many stars, so not that many opportunities 
for one to go su pernova," he says. 
Astronomers have understandably focused 
their attention on the big galaxies that are 
richly stocked with stars. 

Tantalising glimpse 

That is now changing as fast robotic sky 
searches, such as the Palomar Transient 
Factory based at the observatory that first 
spotted SN 2007bi, swing into action. Such 
projects make no judgement about where best 
to look; they just keep 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 

This robs the [Ore of some of its outward pressure, 

(ausi ng it to co l lapse 

supernovae. But we want to be absolutely 
certain before we announce," says Filippenko. 

Direct observations of any living megastars 
lurking out there are more tricky. Giant stars 
with their huge stocks of hydrogen and helium 
fuel would be so hot that most of their 
energy would be emitted as ultraviolet light, 
which is absorbed by Earth's atmosphere 
before it reaches ground-based telescopes. 
"Without seeing the ultraviolet, these stars 
will just hide away and look like 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 hours of observation time. Gal-Yam has just 
submitted a proposal to do just that, but he is 
competing against about 40 other projects. 

Hubble was serviced for the final time last 
year, and attention is now switching to its 
replacement, NASA's James Webb Space 
Telescope, which is scheduled for launch 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." 

At it stands, that April supernova could have 
been a tantalising and wholly unexpected 
glimpse into a universe we thought we would 
never see, that ofthe first stars, the cosmos 
makers. That would be an explosion to truly 
blow our minds .• 

Stuart Clark is the author of Galaxyand Oeep Space 
(Quercus). Read his blog at www.stuartclark.com 
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With th is test tube/ 
thee wed 

How far shou ld a journal ist go in  the 
name of science? Just ask Linda Geddes 
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WE'D booked the venue, chosen the 
bridesmaids' dresses and even 
decided on the colours of the table 

decorations. But finding a refrigerated 
centrifuge and a ready supply of dry ice in 
rural south-west England was proving tricky. 
Then there were the worries about getting 
blood on my silk wedding dress, and what 
to do if someone fainted. 

Organising a wedding can be stressful 
enough, but we had a whole extra dimension 
to consider. We were turning it into a science 
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" 
for its role in promoting bonding, trust and 
generosity. The usual setting for investigating 

Get any blood on my 

dress, mister, and this 
experiment is f inished 

its effects is a lab where volunteers may be 
asked to play games that involve trust and 
generosity, for example. But how well do 
these contrived tests reflect what happens 
in real life ? 

I had written several articles about this 
hormone before, so my wedding last July 
seemed the perfect chance to see 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 leapt at the opportunity 
to translate his lab studies into real life. 

The plan was to measure blood levels of 
oxytocin in the bride, groom, three close 
members of our families and eight friends 
both before and after the ceremony. OK, it 

was a small sample size, but Zak (pictured 
above) saw this as a pilot study that might 
point the way for future research, and perhaps 
even shed some light on why people stage 
public weddings in the first place. 

Oxytocin is released from the pituitary 
gland in the brain, on the command of 
specialised nerve cells. It has long been known 
to hel p 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 oxytocin at work in a 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. 

Last year, Zak suggested a new role 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, p 182). What if oxytocin is 
the empathy chemical as well as the cuddle 
chemical? My wedding would be the perfect 
place to find out, I thought. Ifoxytocin 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 
may also promote envy and the desire to gloat. 
Volunteers were asked to play a game of 
chance, in which people could win various 
sums of money. Those who inhaled a dose of 
oxytocin before 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 that oxytocin makes 
people more sensitive to social cues, says 
Salomon Israel, who studies decision-making 
at The Hebrew University of Jerusalem in 
Israel. "If you get a social cue to be more 
trusting, you're more trusting. But if > 
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you get a social cue that's threatening, 
you feel more threatened." 

Whatever the answer, 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 
players are 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 ofthe motivation that 
drives behaviour," says Richard Ebstein, also 
at The Hebrew University of Jerusalem, who 
studies the genetics of human behaviour. 
That is why scientists need to start looking 
at hormones such as oxytocin in real-life 
situations, he says. Like weddings. 

That's where I came in. Once Nic, my 
husband-to-be, had resigned himselfto 
turning the most romantic day 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, a hormone 
structurally related to oxytocin, which has 
been implicated in mate-guarding and 
jealousy in animals. You could say it's 
oxytocin's ugly cousin. 

As the stress hormones cortisol and 
adrenocorticotropic hormone (ACTH) can 
affect the release of oxytocin, they went on 
the list, as did testosterone. A study in 2004 
by neuroscientist Donatella Marazziti at the 
University of Pis a in italy, and colleagues, had 

Fee l i ng the love 

shown that levels of the male sex hormone 
dipped in men who have recently fallen in 
love, possibly to ensure they devote their 
energies to their partner, rather than looking 
for other women. Would a public exchange 
of vows have the same effect on testosterone? 
There was only one way to find out. 

"1 hoped I'd be too 
excited on the day to 
remember that I'm not 
very keen on needles" 

In the run-up to the wedding, several 
people said we were mad to run an experiment 
on our big day. For one thing, I'm not very keen 
on needles. I hoped I'd be too excited on the 
day to remember that. I 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 were whisked into a dining 
room at the wedding venue, which had 

The bride, groom and close family members experienced a surge in the bonding hormone oxytoci n during the wedding 

ceremony, a response that may have evolved to bind the couple to those who wil l help to bring u p  any future children 
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OXYTOCIN 
The bonding hormone 

Kettle, toaster . . .  
OK, w h o  putthe 

centrifuge on the 
wedd ing 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 
looking away and chatting to my bridesmaids. 

Straight after the vows we did it all again. 
This time the first attempt 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 a fainter," he says. <II 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 (kindly loaned to us by the 
University of Exeter, UK) to separate the blood 
cells from the hormone-containing fluid, and 
then froze 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 -0 K, relief - in terms of oxytocin, 
our hypothesis proved correct. Both Nic and 
I experienced a 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. 

The results from our friends were mixed: 
two did and five didn't (see graph, left). One 
bridesmaid was excluded from the analysis 
because her readings were so high they were 
off the scale. This could have been the result 
of a faulty test, or perha ps she naturally has 
very high levels. 

Group hug 

Zak thinks the group oxytocin surge supports 
the theory that public weddings 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 than eloping. It might also 
be why some people cry at weddings. "Maybe 
we cry for the same reason we cry at movies," 



Hormones gathered here today 
Levels of five hormones were • Vasopressin growth, male sexual organs, 

measured before and after Also released from the secondary sex characteristics 

the wedding ceremony. pitu itary. In  an imals it is and l ibido. Studies suggest 

released during sex, and is also men's testosterone levels fall i n  

• Oxytocin involved in male aggression, the early stages of a relationship. 

Released from the p ituitary jealousy, territorial ity and pa ir 

gland in  the brain during bonding. It is unclear if it also • ACTH and Cortisol 

chi ldbirth and breastfeeding, has this role in people. ACTH is released by the pituitary 

as well as social situations gland, triggering cortisol 

and sex. Recent studies Testosterone secretion by the adrenal glands. 

suggest it increases trust Main ly 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 levels inhibit it. 

Of the five hormones tested, only oxytocin behaved as expected 

Ni c's resu Its, i n  particular, went against expectations with an in crease in testosterone and a decrease in vasopressin 

• OXYTOCI N • VASOPRESSI N TESTOSTERONE 
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he says. "We see ourselves in the cou pie!' 
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 biggest spike in oxytocin, 
followed by my mother. "For every scenario 
we've looked at, women get the biggest rise," 
says Zak. "We know women are more empathic:' 
It's also likely that women get more benefits 
from a marriage than men do and so may 
have more invested in it, adds Marazziti. 

The other satisfying result was that we 
saw bigger spikes in family members than 
in friends. "It's what we would expect," says 
Ebstein. "Those who are genetically closest 
to you have a bigger investment in your 
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 you have 
publicly committed to him," says Zak. 

Nic's testosterone levels didn't behave 
either. Contrary to our hypothesis, it almost 
doubled during the wedding vows, with one 
male guest also experiencing a rise. Marazzeti 
has a possible answer: since testosterone is 
linked to libido, the sight oflots of women 
dressed up for the wedding may have 
been arousing. 

As for the stress hormones, I didn't need 
the test results to know that mine were up. 
Although very high stress shuts down 
oxytocin release, moderate stress seems to 
promote it, which may be another reason 
why my oxytocin levels were boosted. 

So do our results take us any 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 emotions are linked to 
helping maintain the human race," he says . 

By bringing our friends and relatives closer 
to us, we now have a host of people to mediate 
if we fight, or- should our oxytocin take us to 
the point of having children - to babysit. And 
I might just have cured my needle phobia . 

Zak is already dreaming up larger field 
studies to see if he can replicate the results. 
' 'I 'm convinced now that our studies in the 
lab have direct implications for the world 
outside," he says. "This was one of the 
highlights of my research career." • 

Linda Geddes is a London-based reporter 

for New Scientist 
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The secret to repa i ring our bod ies and growing new 
organs is gett ing a l l  touchy-fee ly, says Bob Holmes 

The healing 
touch 

YOU started life as a single cell. Nowyou 
are made of many trillions. There are 
more cells in your body than there are 

stars in the galaxy. Every day billions of these 
cells are replaced. And if you hurt yourself, 
billions more cells spring up to repair broken 
blood vessels and make new skin, muscle 
or even bone. 

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

"Cells don't have eyes or ears," says 
Dennis Discher, a biophysical engineer at the 
University of Pennsylvania in Philadelphia. 

"Si mply expose 
stem cells to flowi ng 
fl uid and they turn 
into blood vessels" 

" If you were blind and deaf, you'd get around 
by touch and smell. You'd feel a soft chair to 
sit on, a hard wall to avoid, or whether you're 
walking on carpet or concrete." 

Until recently, the focus was all on "smell": 
that is, on how cells respond 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 
turn into blood vessels. 

What is emerging is a far 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 from an injury, 
for instance, they won't know what to do. It 
also hel ps explain how organisms evolve new 
shapes - the better cells become at sensing 
what they should do, the fewer genetic 
instructions they need to be 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 create complex, three­
dimensional organs that are as good as the real 
thing. And doctors are already experimenting 

with ways of using tactile cues to improve 
wound healing and regeneration. 

Biologists have long suspected that 
mechanical forces may help shape 
development. "A hundred years ago, people 
looked at embryos and saw that it was an 
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 few years, as equipment 
like atomic force microscopes has become 
more common, have biologists, physicists 
and tissue engineers begun to get to grips 
with how forces shape cells' behaviour. 

One of the clearest examples comes from 
Discher and his colleagues, who used atomic 
force microscopy to measure the stiffness of 
a variety 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 gels gave rise to bone (Cell, V01 126, 
p 677). "What's surprising is not that there are 
tactile differences between one tissue and 
another," says Discher. After all, doctors rely 
on such differences every time they palpate 
your abdomen. "What's surprising is that cells 
feel that difference." 

The details of how they do this are now 
emerging. Most cells other than blood cells 
live within a fibrous extracellular matrix. 
Each cell is linked to this matrix by proteins 
in its membrane called integrins, and the 
cell's internal protein skeleton is constantly 
tugging on these integrins to create a taut, 
tuned whole. "There's isometric tension that 
you don't see," says Ingber. In practice, this 
means changes in external 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 have yet to turn into 
specific cell types, biologists expected them 
to be extra sensitive to the environment, and 
this does indeed seem to be the case. N ing 
Wang, a bioengineer at the University of 
Illinois 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 
can deform the cells and influence their 
development (Nature Materials, vol g, p 82). 

For instance, if stem cells are exposed to 
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floWing fluid, they turn into the endothelial 
cells that line the inner surface of blood 
vessels. In fact, fluid flow - particularly pulses 
that mimic the effect of a beating heart - is 
proving crucial for growing replacement 
arteries in the laboratory. The rhythmic stress 
helps align the fibres of the developing artery, 
making them twice as strong, says Laura 
N iklason, a tissue engineer at Yale University. 
A biotech company Niklasonfounded, 
called Humacyte, has begun animal testing 
on arteries grown this way. 

"The secret of growing 
carti lage that is  as strong 
as the real  thing is  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 
a small sponge in the wound and connecting 
this to a pump. The pump sucks the cells 
surrounding the wound in and out of the 
sponge's pores, distorting them by about 
15 to 20 per cent- analmost ideal stimulus 
for inducing the cells to grow and form blood 
vessels and thus boost the healing process, 
says Ingber. 

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

Soften ing scar 
tissue could be all 

it takes to regenerate 
damaged hearts 

cartilage by mimicking the stresses that the 
tissues normally experience in the body. For 
instance, human cartilage grown in the lab is 
usually nowhere near as strong as the real 
thing. Recently, however, Clark Hung, a 
biomedical engineer at Columbia University 
in New York City, 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 the loading alone 
also plays an important role. His team hopes 
the engineered cartilage will eventually be 
used to resurface arthritic human joints. 

Even relatively mild stresses make a big 
difference. Attempts to grow replacement 
bone by placing stem cells in 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, a biomedical 
engineer also at Columbia, has found that 
mimicking the internal flow of fluid that 
growing bones normally experience helps 
maximise strength. Last year, herteam used 
this approach to successfully grow a replica 
of part of the temporomandibular joint in 
the jaw from human stem cells, producing 
a naturally shaped, fully viable bone after 
just five weeks. 



"If you don't stimulate bone cells, they 
don't do much," says Vunjak-Novakovic. "But 
if you do, they wake up and start making bone 
at a higher rate." 

There is still a long 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, so it 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. 
For example, Vunjak -Novakovic has used 
lasers to drill channels in the scaffolds used 
to grow heart muscle in the lab. When fluid 
begins flowing through these channels, 
endothelial cells move in to line the channels 
while muscle cells move away. "Each of the 
cells will find its own niche," she says. Her 
team is now testing to see whether stem cells 
will tum into endothelial cells in the channels 
and into muscle cells elsewhere. Early results 
suggest that they will. 

Even small differences in forces can 
influence development. Christopher Chen 
of the University ofpennsylvania grew flat 
sheets of mesenchymal stem cells and 
exposed them to a mixture of growth factors 
for bone and marrow development. The cells 
on the edges 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). 

Ifthis kind of sorting-out according to 

LUM PS AND B U M PS 

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

Indeed, it makes a lot of sense for some 
developmental decisions to be " devolved" to 
cells. The growth oftissues like muscles, bone, 

"If tissue engineers provide 
the right physical  cues 
when growing organs, 
cel ls wi l l  do the rest" 

skin and blood vessels has to be coordinated 
as our bodies develop and adapt to different 
activities and injuries. A rigid genetic 
programme could easily be derailed, whereas 
us ing 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 playa vital role 
in evolution as well as during the lifetime of 
individuals. When the ancestors of giraffes 
acquired mutations that made their necks 
longer, for instance, they did not have to 
evolve a whole new blueprint for making 
necks. Instead, the nerves, muscles and skin 
would have grown proportionately without 
needing further changes in instructions. The 

Many tumours are stiffer than the 

tissues in  which they form - after 

ali, doctors often first detect many 

cancers of organs such as the breast 

and prostate by feel ing a hard lump. 

Some researchers now suspect that 

this stiffness is not always just a 

consequence of the cancer. It may 

be a cause aswell. 

Simi larly, when Valerie Weaver, 

a cancer biologist at the University 

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 they are 

grown on a soft gel. keeping them 

in a quiescent state (Current Biology, 
vol 19, p 1511). Anything that signals 

stiffness - even just touching a celi  

with a rigid probe - can be enough 

to start it dividing again. 

of california at San Francisco, and her 

team used chemicals to soften the 

extracellular matrix in which breast 

cells were growing in the lab they 

found the cells were less l ikely to 

become mal ignant (Cell, vol 139, 

p 891). If her find ings are confirmed, 

they could explain why women with 

denser breast tissue are more likely 

to develop breast cancer. 

Some researchers, too, have 

reported seeing tumours form 

around the scars from breast-implant 

surgery. "This needs to be looked at 

again," says Weaver. If the l ink is 

confirmed, it might be possible to 

block tumour growth by interfering 

with the way celis detect stiffness. 

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

There is, however, a drawback. When disease 
or injury changes the stiffness of a tissue, 
things cango awry. Some researchers suspect 
that tissue stiffening plays a role in multiple 
sclerosis, in which nerves lose their protective 
myelin sheath (Journal of Biology, vol 8, P 78). 
It may also play a role in some cancers (see 
"Lumps and bumps", below). 

It could also explain why many tissues fail 
to heal perfectly after 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 to assemble than the 
normal one. "it's a quick patch, things are 
sealed off and you go on -but it's not perfect 
regeneration," says Discher. The qUick-fix 
collagen is stiffer than normal tissue, as 
anyone with a large scar will tell you. 

After a heart attack, for example, the dead 
portion ofthe heart muscle scars over. Why, 
Discher wondered, don't heart muscle cells 
then replace the scar tissue? To find out, he 
and his colleagues grew embryonic heart 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 Cell Science, vol 121, p 3794). 

The constant work of trying to flex the 
stiffer matrix wears the cells out, Discher 
thinks. " It's like pushing on a brick wall. 
Finally, they give up." 

Discher believes the solution may lie in 
finding a way to soften the scar tissue so that 
heart cells can repopulate it. 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 a stiff wall ahead of it and 
doesn't grow through because ofthat," 
speculates Jochen Guck, a biophysicist at 
the University of Cambridge in the UK. 

There is still a long way to go before we fully 
understand how cells sense and respond to the 
forces on them. But it is becoming clear that 
the touchy-feely approach could be the key 
to regenerating the body . • 

Bob Holmes is a consu ltant for New 5cientistbased 

in  Edmonton, Canada 
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WHEN NASA's Viking landers 
touched down on Mars, they were 
looking for signs oflife. Instead, all 

their cameras showed was a dry, dusty­
and entirely barren - landscape. 

Or so it seemed. But what the 1976 Viking 
mission, and every subsequent one, saw was 
a scene littered with rocks coated with a dark, 
highly reflective sheen. That coating looks a lot 
like a substance known on Earth as " rock 
varnish", found in arid regions s imilar 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, it forms in many places around the 
globe, and despite its glacial growth rates, 
can cover vast areas. The smooth, high sheen, 
dark brown-to-black coating is mainly made 
up of clay particles, which bind the iron and 
manganese oxides that give the coating its 
mirror-like reflectivity. In the Khumbu region 
of Nepal, not far from Mount Everest, it has 
turned the boulders black. Halfway around 
the world, it enabled ancient peoples to 
create the Nazca Lines in the Peruvian 

desert. These giant, elaborate images­
some over 200 metres across and created 
over 1000 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, while working 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 
s imply a chemical production from a certain 
kind of rock and prom pting 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 altitudes in the Alps 
and the Rocky mountains. 

Theories on how rock varnish forms weren't 
long in coming - and, initially at least, > 

Maybe the Red Planet isn/t such a dead zone 
after a iL says Barry E .  DiGregorio 

II 
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Are microbes hid ing 
under the dark rock 

coatings on Mars? 
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biology didn't get a look-in. In 1958 Celeste 
Engel of the USGS and Robert Sharp from the 
California Institute ofTechnology explained it 
as a chemical weathering phenomenon 
similar to iron oxide stains - redlorange 
coatings arising when iron particles from the 
air collect on the surface of rocks and bind 
together when made wet by dew (Geological 
Society of America Bulletin, vol 69, p 487). 

It made sense to think that rock varnish 
had a chemical origin, since many similar­
looking coatings were already known to form 
chemically. Silica glaze, for example, is one of 
the most common coatings and forms when 
silicic acid carried in dust and dew condenses 
onto rock surfaces. 

Layer cake 

Everything changed, though, when people saw 
the internal structure of rock varnish. Electron 
microscopic images taken by Randal Perry and 
John Adams at the University of Washington 
in Seattle in 1978 revealed an intricate layer­
cake pattern, with black strips of manganese 
oxides alternating with orange layers of 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 offossil 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 
were one of the first life forms on Earth, 
dominating the fossil record from 3.5 billion 
years ago until about 600 million years ago. 

That meant rock varnish could have a 
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 
a manganese oxide coat early in their 
evolution, to protect themselves from the 
harsh UV rays ofthe young sun. 

I IRock varn ish g rows at rates as s low as 
l or 2 m icrometres every thousand yearsll 

42 1 NewScientist 1 13 February 2010 

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 
what looked like the fossilised remains of a 
few budding bacteria within the manganese 
oxide layer. 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, from the 
surface of varnish samples collected in 
California's Mojave desert. When they added 
these to sterilised chips of rock in test tubes, 
they were able to grow a thin manganese 
varnish in about 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 to grow as slowly as 1 or 2 
micro metres every thousand years. 

Although Dorn conceded that his 
experiments were not conclusive proof, he 
believed the manganese layering had to be 
microbial and stuck by his theory. Two key 
questions remained. Why does rock varnish 
contain so few fossilised microbes, and how 
could they take so long to concentrate 
manganese but leave no trace of their existence? 

David Krinsley might have an 
explanation: over thousands of years, 
chemical changes within the deposit could 
have destroyed any bacterial remains, he 
argues. A sedimentologist from the University 
of Oregon in Eugene, Krinsley has studied 
dozens of rock varnish samples and in every 
one he has seen a scattering offossilised 

Peruvians "d rew" the 

Nazca Lines by moving 

rows of varnished rock 



bacteria. But it's still not proofthat 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 
very rare bacterial forms concentrate 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 
in relatively rapid annual cycles. 

But the real answer to the rock varnish 
mystery could come from a remarkable cave 
in New Mexico. The floor of the Fort Stanton 
cave is made of a sparkling white calcite "river" 
formed by hundreds of years of flooding -but 
it is 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 ofN ew 
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 
microstromatolite layers. The coatings were 
covered with bacteria known to deposit 
manganese. "These deposits are biological 
in origin," Spilde concluded when he 
presented the findings at the Geological 
Society of America meeting in Portland, 
Oregon, last October. 

Further confirmation is needed, says 
Darn, but the cave deposits " sure look like 
rock varnish". One difference is that the cave 
varnish seems to form far more ra pidly: the 
coating is already starting to grow back in 
areas where Spilde's team had removed 
deposits a few years earlier. The cave is damp, 
so perhaps this helps the coating grow more 
rapidly and explains the incredibly slow 
growth rate ofrock 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 or a 
simple polishing of the rocks themselves by 
wind-blown sand. 

The latter is the easiest to discount. Martian 
rocks are entirely cloaked in their shiny coating, 
whereas natural sandblasting would polish 
only the windward face. To confirm matters, 
infrared images from Mars rovers have proved 
that the shiny surface is an extra coating 
rather than part ofthe rocks themselves. 

Silica glaze seems unlikely too. NASA's Mars 
exploration rovers Spirit and Opportunity can 
detect silica, and in 2007, Spirit dug into the 
soil and found a large deposit of it, providing 

Mart ian sheen 
NASlI:s Mars Science Laboratory roverwi l l  use 

laser- induced breakdown spectroscopy to determine 

whether the coating on Martian boulders is rock varnish 

- a possi b l e home for microbes 

The rover fi res a 5-nanosecond 
laser pulse at a rock up to 
7 metres away. vaporising 
the su rface to a depth of 
just l micrometre 

The vaporised rock coating 
emits a burst of l ight. at 
wavelengths characteristic of 
the chemical elements present. 
Rockvarn ishwould show high 
levels of manganese 

The rover continues to fire 
laser pulses. building up a 
depth profile of the coating 
and then the underlying 
rock. 1 micrometre at a time 

strong evidence that liquid water once 
flowed on the planet's surface. The rovers 
have never detected silica glaze on the rocks 
they have analysed, however. 

Which leaves rock varnish. All the raw 
ingredients are known to exist on Mars - and, 
given the harsh UV rays that continually 
bombard the planet, under a protective 
coating might be exactly where you would 
expect to find evidence oflife. Mars is free 
of many ofthe 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 structure and chemical 
make-up, which make it difficult to 
definitively detect - mean that no instrument 
has ever been designed specifically to search 
for rock varnish on Mars. It should be possible 
to identify some components, though. 

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

I IUnder a p rotective 
coat ing might be exactly 
where you wou ld  expect 
to find evidence of l ife 
on Marsll 

silica should theoretically be able to 
detect manganese oxides too. The 
mineral has never been spotted, but that 
might be because it is present in such small 
quantities compared with the underlying 
rock, says Steve Ruff at Arizona State 
University, who runs the TES instruments on 
the rovers. That means any signal is too low 
for the instrument to detect. 

Both rovers are also fitted with an 
alpha proton X-ray spectrometer, which fires 
alpha particles and X-rays at rock surfaces to 
detect which chemical elements are present. 
These instruments have never detected the 
elevated manganese levels that would be 
expected in rock varnish -but again the signal 
could be obscured by the elements in the 
underlying rock. "We can't say for certain if 
the rock coating is manganese-enriched or 
not," says Harry McSween, a geologist on the 
Mars rover pro j ects. 

Future missions will be better equipped for 
the hunt. The next rover to land on the Red 
Planet will be NASA's Mars Science Laboratory, 
due to arrive in 2012. MSL can detect rock 
varnish, says Roger Wiens, the Los Alamos 
National Laboratory scientist who will run a 
new instrument on MSL called a laser-induced 
breakdown spectrometer. This will fire laser 
pulses at the rock coa tings, 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 Agency on the ExoMars programme, 
which will send two rovers in 2018, in part to 
hunt for evidence of life on rock surfaces. 
ExoMars might finally get the definitive 
answer, as for the first time the mission will 
bring Mars samples back to Earth. 

If the cave varnish and the Mars varnish 
turn out to be the same as rock varnish, then 
ExoMars might actually be bringing Martians 
to Earth . • 

Barry E. D iGregorio is a science writer and a research 

associate at the Cardiff Centre for Astrobiology, UK 

13 February 2010 1 NewScientist 1 43 



BOOKS & ARTS 

Psych iatry's hubr is 
If depression is a disease, who's to say w hat constitutes healthy sorrow? 

Manufacturing Depression: The secret 

history of modern disease by Gary 

Greenberg, S imon � Schuster, $27 

Reviewed by Liz E lse 

CHALLENGING a 
multibillion-dollar 
global industry is 
bound to be an 
uncomfortable 
mission, all the 
more so if you risk 

'==-__ ---' being accused of 
promoting suffering, being a 
denialist, or even of culpable 
ignorance. Few writers who take 
on the mental health industry 
can be doing it for the money or 
in the hopes of sales matching 
Peter Kramer's 1990S hit Listening 
to Prozac. 

It was Kramer who coined 
the phrase" cosmetic 
psychopharmacology" to describe 
a not-too-distant utopia in which 
drugs such as the selective 
serotonin reu ptake inhibitor 
Prozac, normally used to treat 
depression, would be used to 
enhance or change personality. 
Kramer did warn ofthe drug's 
downsides (tremors, loss oflibido, 
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 
optimism about biochemical aids 
in the endless pursuit of happiness 
or as fixes for misery seems to be 
vanishing like the morning mist. 
Writers continue to take the mental 
health industry apart, big genetics 
still fails to nail "genes for" mental 
illness in any important sense, 
and the deadline for a new edition 
of the American Psychiatric 
Association's Diagnosticand 

44 1 NewScientist 1 13 February 2010 

Treat ing unhapp iness is big business, 

with little science to back it up  

Statistical Manual of Mental 
Disorders has slipped a year amid 
ugly rows and claims that tens of 
millions of dollars could be spent 
on unnecessary drugs should new 
diseases with no clear scientific 
foundation be 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 

sorrow into depressive disorder 
(Oxford University Press, 2007) 
threw down such a powerful 
marker a few years ago. Greenberg 
is a psychotherapist and himself 
suffers from depression. He takes 
us with him on a journey that 
starts with the reminder that 
"everyone is against depression, 
just as everyone is against war and 
child abuse and global warming". 
The issue is that we need to work 
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 
it is of science", he argues. And 
history we certainly get in a 
chapter amusingly entitled "Job 
versus his therapists". But unlike 
poor old Job, who was sorely tried 
as a test of his faith, those who 
look to science for revelation 
expect suffering to be cured in 
a very different way from God's 

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

restoration of/ob's wealth. 
As Greenberg warns, we would 
do well to recognise 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 
feel about it". 

Manufacturing Depression is 
full of fascinating stories, such 
as the time Greenberg, curious 
to get close to the "machinery" 
of depression, enrolled himself 
in a drug trial. Expecting a label 
of minor depression, his 
comeuppance for trying to 
exploit the system was a label 
of major depressive disorder. 

Greenberg's greatest 
contribution, though, is insisting 
on few certainties, and in offering 
himself to us in messy detail. 
With Greenberg, you are free to 
call your sorrow a disease, or not, 
to take drugs or not - to see a 
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 E lse is associate editor of 

New Scientist 
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Don't b lame God 
Our m indless mess of a genome demol ishes 
any notion of an intell igent 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 

INSID E  compulsive 1'HE HU�!N':ENCHE self-mutilation. 
...... Imlli&oo .,,,.. Children eat their 

lips or fingers and 

JOH l ��15E stab their faces 
'--___ ---l with sharp objects. 
They feel the pain, but they can't 
stop themselves. Why would a 
loving, all-powerful creator allow 
anyone to be born with such an 
awful disease? 

Lesch-Nyhan is just one oftens 
of thousands of genetic disorders 
that afflict humanity. At least 
1 in 10 people have some kind of 
debilitating genetic 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 

inadequate, making mutations 
commonplace. The genome is 
infested with parasitic DNA that 
often wreaks havoc. The control 
mechanisms are prone to error. 
The huge amount of junk, both 
between genes and within them, 
wastes cellular resources. And 
some crucial bits of DNA are kept 
in the mitochondria, where they 
are exposed to mutagenic waste 
products. "It is downright 
ludicrous!" declares John Avise, 
an evolutionary geneticist at the 
University of California, Irvine. 

The human genome, concludes 
A vise, offers no shred of comfort 
for those seeking evidence of a 
loving, all-powerful creator who 
had a direct hand in designing us, 
such as believers who accept 
evolution. If some entity did 
meddle with life on Earth, either it 
didn't know what it was doing or 
didn't care. 

There is a need for a popular 

Xeroderma pigmentosum condemns 

ch i ldren to a l ife without sun 

book explaining what a botch job 
our blueprint is butInside 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 in human 
affairs at all? Why worship a deity 
who can't or won't help? Avise 
never addresses these issues. 

Instead, he goes further: "The 
evolutionary-genetics sciences 
can thus help religion ... return to 
its rightful realm ... as a respectable 
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 do we continue to 
allow children to be born with 
hideous diseases? Our ethics have 
been so distorted by superstitious 
nonsense that we cannot see the 
clear moral imperative: we need 
to sort out our mess of a genome 
just as soon as we can. 

Gossip columns 

Haw Many Friends Does One 
Person Need? by Robin Dunbar 
Faber & Faber, E14.99 

Reviewed by Kate Doug las 

• How M�NY 
FglENDS DOES 

ONE PfRSON NHlI? 

PERHAPS it is not 
surprising that a 
man who has 
studied gossip 
should have a 
magpie's eye for 
sparkling factoids 

,------,:..::..::..c"'-O.::=::.......J and precious 
anecdotes. Evolutionary 
anthropologist Robin Dunbar's 
new book is full of such gems. 
This is an eclectic collection of 
essays on humanity and evolution 

with something for everyone. 
Dunbar explains, among other 

things, why monogamists need 
big brains, why it is worth buying 
a new suit for an interview, how 
to interpret an advert in a lonely 
hearts column, the perils of 
messing with evolution and, of 
course, how many friends one 
person needs (150 as it happens, 
aka "Dunbar's number"). He speaks 
with authority and seduces us as 
only a master storyteller can. 

This is a book to dip into 
whenever life seems dull or 
meaningless. Keep a copy in 
your bag or by the lavatory 
as an antidote to ennui. 

Sou l food 

The Age of Absurdity by Michael Foley, 
S imon & Schuster, £10.99 

Reviewed by M ichael  Bond 

THERE seems little 
point in raging 
publicly at the ills 
of modern life 
unless you can 
suggest a cure. 
Michael Foley's 

L-___ ...... book is an amusing 
gambol through science, religion, 
philosophy and literature in 
search of strategies forfulfilment 
in a contemporary culture that 
seems designed to resist them. 

His distaste for the way other 
people behave makes the crumbs 
of comfort he offers up hard to 
swallow. Foley takes issue with 
almost everything the 21st century 
has thrown at him, from the 
cheeriness of once famously 
grum py Parisian waiters to the 
audacity of his online book store 
in recommending books to him. 

Hewrites so well and covers so 
much ground that you can forgive 
some of his crabbiness. But some 
solutions, such as a Buddhist 
a pproach to life, are hardly 
revelatory, while others - the 
writings ofN ietzsche, jazz solos ­
are clearly not to everyone's taste. 
As a recipe for helping us "face the 
world re-nourished", the whole 
enterprise looks a little absurd. 
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The th i rd i ndustr ia l revo lut ion 
In The Empathic Civilization, Jeremy Rifkin argues that before we can save ourselves from 
cl imate change we have to break a 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. 
I think we had two events in the 
last two years that signal the end. 
In July 2008 the price of oil hit 
$147 a barrel. Food riots broke out 
in 30 countries. That was the 
earthquake; the market crash 
60 days later was the aftershock. 
The second event was the 
breakdown at the Copenhagen 
climate summit. Why couldn't our 
leaders anticipate orrespond to the 
global meltdown? And why can'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 
7 billion people and heal the 
bios phere if we are all agents 
pursuing our individual interests? 

A lot of new discoveries 
suggest that human nature might 
not be as the Enlightenment 
philosophers imagined. For 
instance, the discovery of mirror 
neurons suggests that we are not 
wired for autonomy but for 
empathy. We are a social species. 

How does an empathic view of 

human nature change the picture? 

We see how consciousness, which 
is wired for social engagement, 
changes over history. My belief is 
that when communications and 
energy revolutions converge, this 
changes consciousness by shifting 
our boundaries, causing empathy 
to expand. 
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For instance, wherever there 
were agricultural societies based 
on large-scale irrigation, humans 
created writing. Writing made it 
possible to manage a complex 
energy regime. It also changed 
consciousness, transforming the 
mythological consciousness of 
oral cultures into a theological 
one. In the process, empathy 
evolved. Oral communication 
is limited: you can't extend 
empathy beyond blood ties. With 
script you empathise further. 

In the 19th century, the printing 

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

press converged with coal and 
steam. This led to mass literacy. 
In the 20th century the second 
industrial revolution, the 
electronics revolution, 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 that happens at the 

expense of the environment. 

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

to increase empathywhile 
decreasing entropy. The question 
is, how do you do that? 

You argue that the answer 

is another convergence of 

technologies. Can you explain? 

In the last 15 years we have had a 
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 people begin to harvest 
renewable energy, they can share 
electricity peer-to-peer across an 
energy grid that extends across 
nations. With everyone taking 
responsibility for their swathe of 
the biosphere and then sharing 
their energy, that would allow us 
to think biosphere politics and 
give us a possibility of breaking 
the empathy/entropy paradox. 
It's a tough challenge, but if 
human nature really is Homo 
empath icus we can begin to create 
new institutions that reflect our 
core nature. Then I can see how 
this revolution will happen .• 

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

PROFILE 

Jeremy Rifki n is an adviser to 

governments around the world. He is 

the president of The Foundation on 

Economic Trends in  Washington DC. 

The Empathic Civilization is 
publ ished by Penguin 
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The I nsider I Postdocs 

A time to 
trans orm 

Postdocs provide 
valuable opportunities 

for publication and 
research . Melissa Lee 

Phillips gets advice 
from those in the know 

8 etween graduate school and a first faculty, 
teaching or industry job, many scientists 
will take a postdoctoral position. The right 

postdocwill build on graduate training while 
offering the opportunity to acquire new skills. 
It can turn young researchers into successful 

independent scientists -but finding the perfect 
place can be a daunting task. To help you on your 
way, we asked current postdocs for their top tips. 

Most grad students begin their search by 
targeting groups that work in a similar field, but 
think about stretching yourself further, says Brian 

Mayer, a postdoc at Lawrence Livermore National 
Laboratory in California. "Seek outthe chance to 
broaden your scientific experience," he says. 

Mayer's work applies solid state nuclear 
magnetic resonance spectroscopy to art 
conservation, which is a departure from his 
graduate training in chemical engineering. 
"Looking for an institution that was willing to take 
a risk and allow me to develop a breadth of new 
knowledge wasn't easy, but I felt that finding this 
type of environment was necessary to grow as a 
scientist," he says. 

Looking at publication records is an important 
next step, says Stephanie Colvin, a grad student 
at Indiana University School of Medicine. She 
recommends finding out how frequentlyyour 
investigator publishes their work, and in what type 
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ofjoumal. "Do they put themselves as first author 
frequently, or does he or she give 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 to get published 
and noticed with that group's name on it, too." 

The details of a group's publication record 

may also tell you something about howtheywork 
together, says Ryan Widau, a grad student at 
Indiana University. When searching for his postdoc 
at the University of Chicago, Widau paid attention 
to the number of authors on the publications "as a 
means to gauge the collaboration within a lab". 

Laura Thomas, a postdoc at the National 
Institute of Mental Health in Bethesda, Maryland, 
focused on the same priority: "1 was interested in 
doing mypostdoc in a lab that had a common focus 
and was not too individualistic and competitive." 

"It is important to understand the dynamics 
of the research group," agrees Carolyn Seto, a 

"You wo nt someone who u ndersta nds  a nd 
treats you as  a person. not as  a s lavell 

postdoc in chemical engineering at MIT. "You are 
spending at least a year with this group, and you 
will make the most productive use of your time 
if you are in an environment in which you feel 
comfortable working." 

The work environment will also likely extend 
outside of your individual research group, so you 
maywant to look for a place that has a "strong, 
networked postdoctoral community" , says Lauren 
O'Donnell, a postdoc at Fox Chase Cancer Center 
in Philadelphia. "N avigatingyour postdoc can be 
an intense experience." 

Among all of the relationships you will have with 
other scientists as a postdoc, the most important 

one will probably be with your direct advisor, 
so getting this relationship right is a must. ''You 

want someone who understands and treats you 
as a person, not as a slave," says Maria Aronova, 
a postdoc at the National Institute of Biomedical 
Imaging and Bioengineering in Bethesda. "This 
heavily influenced my choice of a postdoc mentor." 

A mentor 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 
postdoc at the Morgridge Institute for Research at 



the University of Wisconsin in Madison, you'll 
usually be able to meet with lab members as part 
of the interviewing process. ''This provides an 
excellent opportunity to 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, 
an astronomy postdoc at MIT. "Try to seek out 
another postdoc to bounce ideas off of," he says. 
"Your supervisor may be busy or out of town, but 
if you can think out loud with another peer, it will 
make the research process a lot easier - and you 
may even get a friend out of it." 

Show me the money 
Evaluating your chances for funding in a 
particular field is an essential part of picking a 
postdoc position, says Steven Smith, a postdoc 

Publication recards. callaboration. 
funding and facilities are key 

considerations when deciding on 

a postdoctoral position 

studying HIV at the National Cancer Institute 
(NCI) in Bethesda. First, it's important to pick a 
research project in an area that has solid funding. 
"I learned from my grad school days to pick 
a disease that has worldwide effects and 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 tell you a lot about your funding chances. 
"I knew that by doing a 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 checked out potential labs' 
funding through the National Institutes ofHealth 
(NIH) database and only seriously considered labs 
with multiple sources of funding. 

It's also important to check out the resources 
an institution has to offer. For Bochanski, working 

Adverti s ing fealure 

at MIT appealed because it has access to the 
Magellan telescopes in Chile - a major resource 
for his research into low-mass stellar astronomy. 
"Being able to use world-class facilities puts me at a 
distinct advantage compared with those at smaller 
schools, who would need to apply for telescope 
time among a national pool," he says. 

No matter where you decide to apply, start to 
think about options as early as possible in your 
graduate career. "I wish that I would have started 
the postdoc search much earlier than I did. I would 
recommend emailing large labs up to a year in 
advance," says Widau. 

Thomas recommends treating the entire 
process as a learning experience. "Visit multiple 
labs, even ones you aren't sure you'd want to join," 
she says. ''The more information you gather about 
what type oflab, mentor and environment you 
do or do not want to be in, the more informed a 
decision you can make. 

And don't forget how your choice will affect 
your life outside of science, Mayer says. "Being able 
to live in the Bay Area has helped to maintain my 
sanity when away from the lab bench." 

Expandingyour horizons might even present 
an opportunity to live and work in an entirely 
different country. "I strongly recommend looking 
at labs overseas for potential postdoc positions," 
says Howden, who is from Austra1ia. "I think 
working overseas not only looks great on a CVbut 
is also an incredible experience that often gives you 
a much greater perspective on life." . 

NIH index of postdoctoral 

openings 

www.tra in ing.nih.gov/apps/ 

pu b l  icForm s/postd octoral/forms/ 

adl ndex aspx 

NNIH index of ARRA grants 

report.nih.gov/recovery/ 

arragrantscfm 
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POST DOC OPPORTUNITIES 

Research i n  
Germany 

Alexander von Humboldt 
Stiftu ng ! 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 
• 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 of2250 EUR 

Humboldt Research Fellowship for Experienced Researchers 
• For scientists and scholars who have completed a doctoral 

degree within the past twelve years 

• Fellowships may be divided into a maximum of three visits 
lasting three months or longer; applications may be submitted 
at any time; monthly stipend of2450 EUR 

Additional allowances are available for accompanying family mem­

bers, travel expenses, and German language instruction. 

www.humboldt-foundation.de 

[] Cleveland Clinic 
Lerner Research Institute 

Special Postdoctora l Fel lowship Award 

in Biomedical Research 

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

Cleveland Cl in ic is one of America's leading hospitals in 
biomedical research. The LRI is wel l  supported by N I H  

funding and houses more than 150 laboratories conducting 
cutting-edge research in a l l  areas of biomedica l science 
(www.lerner.ccf.org/research). All LRI i nvestigators 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 publ ication records. Application materia ls  and 
a deta i led description of the program requirements may be 
obtained at www.lerner.ccf.org/education/morgenthaler. 

Deadl i ne for receipt of appl ications is May 12, 2010. 

50 I NewScientist 1 13 February 2010 

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 ADAMs in COPD. A 
second project will investigate the activities of ADAM 15 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. 

2. Ability to work with mice is required. 
3. A strong publication record is essential 
4. Experience in proteinases, leukocytes, or murine model systems is preferred. 
5. 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 

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 model 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 the last 5 years), a cover letter describing your interest, background, qualifications, and 
a list of previous principal investigators for whom you have worked to provide a reference to; 

CarolineA. Owen, MD, PhD 
Division of Pulmonary and Critical Care Medicine 

Brigham and Women's Hospital, 905 Thorn Building 
75 Francis Street, Boston, MA 02115 

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

BloodCent€(ofWisconsin, 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 Researd'l lnstitute (SRI), The BRI provides 

state-of-the-art facilities, and offers an excellent environment for s<ientific interaction and interdiscipl inary 

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 ofT cell mediated inflammation in the central nervous system 
Joan C. Gill, MD - Moleculardiver5it}' of the immune response to FactorVIll in patients with hemophilia 

Jac:kGorski, PhD- Molecular genetic analySiS ofT cell rep.e-rtoires 
Cheryl Hillery, MD -Mechanisms of va 50-OCclusion in sickle cell disease 

SUbramaniam Malarkannan, PhD - Signaling through NKG2D receptor 
Laurent Malherbe, PhD- Regulation ofT helper cell fate during the immune response 

Alan Mast. MD, PtJO- Molecular and cellu lar biology of tissue factor pathway inhibitor 
Robert R. Montgomery, MD - Molecular and cellular biology of von Willebrand factor 

and platelet glycoprotein Ib 

MichaelW, Mosesson, MD- Fibrin formation and its role in angiogenesis; mechanisms 
of thrombophilia in dysnbrinogenemias 

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

Oemln Wang, PhD -Cytokine receptor and B cell receptor signa ling 

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

HartmutWeiler, phD - Blood coagu lation biology 
Gilberte. White, II. MO - I ntegrin biology and signaling mechanisms in platelets 

Magdalena Wodnicka, PhD- Small G protein signaling in vascular cel ls 

Because these positions are funded through an NIH Training Grant, only American citizensor permanent reSidents 

are eligible to apply. Alternatefunding 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, II, M.D. 
Director, Blood Research Institute 
BloodCenter of Wisconsin 
P.O. Box 2178 



POSTDOCTO RAL FE LLOW 
Department of Neuroscience, Physiology and Pharmacology 

Philadelphia (ollege of Osteopathic Medicine has an immediate opening for a postdoctoral fellow. The 
position requires an M.D. or PhD degree, with a high degree of motivation, with a strong background 
in molecular or cellu lar 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 
pub lications. 

Please send your curriculum vitae, a statement of research interest and the names of three references to: 
Human Resources Department, peaK, hr@pcom.edu, (fax) 215-871-6506, 

4190 City Avenue, Suite 144, Philadelphia, PA 19131 

PCOM 

PHILADELPHIA COLLEGE OF 
OSTEOPATHIC MEDICINE 
PCOM i s  a n  Equal Opportunity Employer 

POSTDOCTORAL POSITIONS in 

PHARMACOLOGY 6 NEUROSCIENCE 

Temple University School of Medicine 

Several pDstdDctDral pDs it iDns are avai lable in  the Center fDr Substance Abuse 
Research at Temple U n iversity SchDDI Df Medicine to carry Dut interd isc ip l i nary 
research on drugs of abuse including opioids, psycho stimu lants, cannabinoids, 
and nicDtine. Fe l l Dws can work with faculty members in several basic 
science departments i ncluding PharmacDIDgy, M i crDbiDIDgy S ImmunDlogy, 
Anatomy S Cell B io logy, Phys i D logy, and Psychology. Examples of research 
interests include the molecu lar pharmacology of op io id and cannab inoid 
receptors; mDlecular and behavioral effects of psychostimulants, op io ids. 

cannabinoids, and nicDtine: neurobiDIDgy Df addictive behaviDrs: crDSS­
talk between opioid and chemokine receptors; novel op io id  analgesics with 
peripheral actiDns; neurDprotective effects Df cannabino id l igands: DpiDid 
effects Dn H IV  infectivity: and effects Df drugs Df abuse on immune funct iDn. 

bDdy temperature and anal gesia. Detailed research program descr ipt ions 
can be found Dn our web site, www,temple.edu/medicine/csar, 

Candidates shou ld have a Ph ,D ,  and/or M,D, with experience in  pharmacD I Dgy. 
neurDbiDIDgy, cell b iD IDgy, immunDlogy, or mDlecular b iD IDgy. P lease send 
resume, statement of research interests, and names of three references to 
Dr, Ellen Unterwald, Temple University School of Medicine, Department 
of Pharmacology, 3420 N. Broad Street, Philadelphia, PA 18140 Dr 
ellen.unterwald�temple.edu, 

Temple Un iversity is a� HOlM employer a�d stro�gly encourages applications from wome� and mi�orities. 

POSTDOCOPPORTUNtTtES 

POSTDOCTORAL POSITIONS 
Center for Genes". Environment and Health 

National Jewish Health located in Denller, Col()rado inv ites PhDs with 
demonstrated SCientifiC expertise in Immunology, genetic 'engineering, 
or genetiC epid:emiology to applv for post-doctoral positions i n  the 
laboratory of Dr. David Schwam in 1he Center for Genes, Environmen� 
and Health , 
The overa ll goal of this Center is to disGov,er the etiology and under­
s1land the biology of immune-mediated conditions, i nfectious di seases, 
and IUl1g diseases. The research projects will focus on the ro le of 
epigenetic mecharlisms on immune phenotypes, the development of 
humanized models or Innate immunily, and gene discovery in familial 

pulmonary fibrosis. 
Applicants must have a Ph.D. and scientific accompl ishmeJilts in 
imrnunology, genetic engineering, or genetiC epidemiology. 

Interested candidates should submit their curriculum vitae and contact 
i nformation for three references to Dr. Ivana Yang, National Jewish 
Health, 1 400 Jackson Stree� Denver, CO 80206 or yangi@njhealth,org. 

NatlooaJ Jewll;� HeaHh Is ... AHirmatrta 
AIltllll'iEqullll' OptMrtl'11ty EmpDI'sr, aM W9 
are COI11111mell to' MIiI1!J � .dl'ierse aM IaIl!1ltM \IIlI1CI�rJ:e. EDEiMIMIIi'IlIsaII:eGJYel­Tllbacro Ftl!: camj)JI. 

• 

National Jewish 
H ea lth· 

Postdoctoral Fel low in Cancer Systems Biology 

Postdoctoral position at M icrosoft 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 ana lyze a rich set of genomic, epigenetic, 

molecular profil ing and patient data from severa l extensive clinical studies, 

inc luding The Cancer Genome Atlas, This position represents a u n ique 

opportunity to develop and apply new computationa l methods to problems 

such as the discovery of candidate markers for early screening or disease 

prognosis, the u nderstanding of cancer pathogenesis and the deve lopment 

of personalized therapies. Deep expertise in  algorithm development 

or statistical physics, and demonstrated creativity in bio logica l research 
required , This position might be especia l ly 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 M icrosoft Research 

New England, but wil l  requ ire frequent trave l to MSKCC in New York, and 

occasional travel to Torino, Italy. 

To be considered for employment for post-doctorate opportunities, you 

wi l l  require your CV, your publ ications 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, 

M icrosoft 

Research 
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POST DOC OPPORTUNITIES 

� Penn Medicine 
bl die ' n d Dr pro r mr.l 

THE UN IVERSITY OF PENNSYLVANIA 

Biomedical Postdoctoral Programs (BPP) invites 

applications for postdoctoral appointments. 

The University of Pennsylvan ia has long been revered and 

respected for its bel ief in the im portance of education 

and its pursuit of excel lence. The office of Biom edica l  

Postdoctora l Programs (BPP) continues to u phold this 

tradition by provid i ng Biomedical Postdoctoral Appoi ntees 

with the high est qual ity train ing i n  a n d  outside of the 

la boratory experience. From its fi rst-rate programming 

series to its emphasis on career developmentto i ntram ura l  

s ports tea ms, B P P  works to enhance t h e  l ife of Biom edica l  

Postdocs. 

The postdoctora l experience at The U n iversity of 

Pennsylvan ia  is noth ing short of unique. From its inception,  

BPP has been one of a kind.  Biomedica l Postdoctora l 

Programs was created by the top-admin istrators of the 

Schoo l of Medicine at PENN .  These ind ividuals recognized 

the i m portance of their Postdocs and sought a mea ns 

to ensu re thei r  needs were and continue to be met. It 

bega n with the School of Medicine and has expa nded 

to includeDental Medici ne, Veterinary Medicine, and 

N u rsing. 

WE PROVIDE QUALITY TRAINING OPPORTUN ITIES: 

• School of Med icine ra n ked second in N IH fu nding 

• Over 800 l eading research la boratories i n  the 

Biomed ica l  Sciences 

• Thirty-n ine tra in ing gra nts in special ized a reas 

• Teach ing fellowships avai lable in the PEN N-PORT 

progra m (http://www.med.upenn.ed u/postdoc/ 

pen n port.shtm l) 

• N ew state-of-the-art la boratories 

• U n ique tra i n i ng a n d  programm i ng 

• Professional ski l l  development 

• Comprehensive com pensation and benefits policies 

• An nua l  Biomedical Postdoctoral Research Symposi um 

• Career Services by experts i n  their  fie ld 

• An nua l  Career Fa i r  

• Biomed ical Postdoctora l Cou nci l  

• I ntram ura l  Sports and Socia ls 

VISIT OUR WEBSITE AT: 

http://www. med.upenn.edu/postdoc/ 

TO VI EW OPEN POSTDOC POSITION POSTI NGS 

IN BIOMEDICAL SCI ENCES IN THE SCHOOLS OF 

MEDICI N E, DENTAL MEDICI NE, VETERINARY 

MEDICI NE, AND NU RSING. 
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U ' I VERSITV of PB Yl A II" 
Postdoctoral Positions at the University 

of Pennsylvania in the Penn-PORT 

IRACDA Training Program 

The NIH  sponsored Penn-PORT progra m combines a trad itional 

mentored postdoctoral research experience at the University of 

Pennsylvania with a mentored teachingexperience ata partnering 

institution. The Program is designed to provide an opportun ity 

for postdoctoral appointees to develop their teaching ski l ls. An 

integra l part of the program is formal  instruction in  pedagogical 

methods from the Grad uate School of Education at the University 

of Pen nsylva nia.  Postdocs wi l l  also be able to take advantage of 

the many resea rch and career success ski l ls training progra ms 

provided by Biomedical Postdoctoral Programs (BPP). 

The partnering institutions a re Delaware County Community 

Col lege, Lincoln University and Rutgers University Camden 

Cam pus. Al l  i nstitutions are mi nority serving institutions in 

the Phi ladelphia loca l ity. The program is i ntended to enha nce 

research-oriented teaching at pa rtner institutions, foster 

collaboration in research and teaCh ing between the faculty at 

the University of Pen nsylva nia and that of partner minority­

serving institutions, and encourage undergraduates to enter a 

career in biomedical research. We thus seek a ppl icants with a 

demonstrated i nterest in minority education. 

E l igible postdocs must provide proof of a doctora l degree and 

must be U.S. Citizens or Permanent Residents. We provide 

fu l l  benefits, stipend, su pport for research suppl ies, course 

development, a nd travel to attend meeti ngs. The tenure for each 

fe l lowship is three years. The Penn-PORT progra m will admit five 

postdocs a year, with a tota l of 25 three year fel lowships over the 

term of the five-year grant. 

Website: http://www.med.upenn .ed u/postdoc/pennport.shtml 

Program Direction 

Dr. Yvonne Paterson, Principal Investigator, Associate Dean for 

Postdoctora l Research Train ing and Di rector of BPP, School of 

Medicine, Un iversity of Pennsylvania 

Dr. Marybeth Gasman, Program Co-Di rector, 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 Pavil ion, 

Ph i ladelphia, PA 19104-6076 

(215) 898-3461 

yvonne@ma i l .med . u penn.edu 



'l;'-'::/!.�11i'J.. POSTDOCTORAL POSITION 
tv.· � ·,S available immediately 
� : e:;if!IIFijj:!I • 1-
tl ; 1 1 1 1 1 1 1 1  : " Independent, motivated individuals with 

"'" . ," � experience in either biochemistry or cell ' 1-"'. 100 Y" ... ..... .::; 
o .. , .. ". ... ," biology are sought for a postdoctoral position 

o� �f '!t"£>i) 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 oj new signaLing moLecuLes identified through 
bioinformatics; 

2) deveLopment o/stable small molecule convertase inhibitors 
through HTS screening and validation in cell systems, 
including cancer modeLs; and 

3) characterization ojPC interaction with their binding proteins. 

Please visit the lab website http://thelindberglab.com for more 
information. 

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

The University o/Maryland is an EO/AA employer. 

� � U N I V E R S I T Y O F  6 fOUIHQ\ROLINA0 
� 

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 strong publication record, 
and be able to conduct independent research. Five years of funding are currently 
available. Salary will be commensurate with experience 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. 

The laborarories of Drs. Concetta C. 
DiRusso and Paul N. Black in the 
Department of Biochemistry have three 
open postdoctoral positions ro address 
fundamental questions in fatry acid 
trafficking and complex lipid metabolism. 

POSTDOCOPPORTUNITIES 

NeoiaSl<a 
Lincoln 

The Department is housed in the George W. Beadle Center. which includes state-of­
the-art facilities in proteomics, metabolomics, genomics, crystallography, bioimaging, 
How cytometry, bioinformatics, and biophysical spectroscopy. There are 30 PhD 
students and 18 postdoctoral fellows in the department, which rogerher 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 ro 
follow the trafficking and metabolism of different classes of exogenous fatry acids in 
mammalian cell lines. Expertise in mammalian cell culture and associated expression 
and knockdown technologies, lipid metabolism, and abiliry ro 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 fatry acid import. Expertise 
in mammalian cell culture. 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 ro cdiruss02@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 engineering of selected species for maximal oil 
producrion. Expertise in lipid merabolism, molecular genetics and high-resolution 
mass spectrometry methods are preferred; candidates should e-mail their current CV 
to pblack2@unl.edu. 
A PhD in biochemistry or related field and publication in peer-reviewed journals are 
required. Lincoln Nebraska boasts an outstanding qualiry of life rhat includes fine 
culinary and artistic treasures, a live music scene and numerous parks, golf courses 
and bike trails. 

Post Doctoral Positions Available 
Cancer Bioinfonnatics and Computational Biology of 
Drug Response Biomarkers 
Research associate: the discovery and validation of drug 
response biomarkers in cancer. Excellent skills in oral 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 techniq ues and relevan t 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 
RhoGDI2, 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 highly rlWtivated individuals to work in a supportive 
collaborative environment. 
By virtue if scientific interactions and opportunities to work on human tUrlWr materials 
this .felwwship prepares the applicant Jor a career in translational cancer research in either 
academia or industry. 

To apply to these positions, please email Dr. Dan Theodorescu: dt9d@virgjnia.edu 

The University of Virginza is an equal rJ/Jportunityl affirmative action employer. 
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POST DOC OPPORTUNITIES 

Department of Health and Human Services 

Food and Drug Ad ministration 

Center for Biologics Eval uation & Research 

Postdoctora l Resea rch/Regu latory Opportu nities 

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, a l lergenics, tissues, 

and cellular and gene therapies. Biologics, in contrast to d rugs that 

are chemical ly  synthesized, are derived from living sources (such as 

human, animals, and microorganisms) and are not easily identified 

or cha racterized, and many a re manufactured using biotechnology. 
These p roducts often represent cutting-edge biomedical research 

and, in time, may offer the most effective means to treat a variety of 

medical i l lnesses 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. 

Qua l ifications: 

Staff Fel low and Senior Staff Fel low 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 fil led 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.Dl 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 Sc.D) 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 a l l  the requirements leading to such a 

doctorate. 

Salary Range: 

Salary is equivalent to GS- 1 1 / 1 3. Salary is commensurate with 

education and experience. 

How to Apply: 

For current vacancies and application procedures, visit: http://www. 

fda.gov / AboulFDA/CenlersOfficesjCBERjucm 1 03202.hlm. 

For future vacancies, submit CV /resume & cover letter to our resume 

bank by 3/3 1 /20 1 0  to: CBER.Employment@fda.hhs.gov AHn: 

Job Code: Postdoc. 

Depa rtment of Health and Human Services is an equal opportunity 

employer with a smoke free environment. 
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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://fruitfly4.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 have a relevant doctoral 

degree, a strong research background and a passion for science. Salary will be based 

on the N I H  scale. 

Please send OJ including list of publications and names of 3 references by email to 

postdoc_baker@yahoo.com, mentioning this ad. EOE 

MAYO 
CLImC 

� 
Pharmacogenomics Bioinformatics Fellowship. 

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 for a position 
as a "Pharmacogenomics Bioinformatics" fellow. This laboratory is part of the NIH­
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 ind ustry. 

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. 

Applications, including wrriwlum vitae and bibliography, summary of past accomplishments, 

and 3 signed reference letters, should be sent to: 
Richard Weinshilboum, M.D. I Mayo Clinic I Department of Molecular Pharmacology and 

Experimental Therapeutics 1 200 First Street SW I Rochester, MN U.S.A. 55905 
Email: Weinshilboum.richard@lmayo.edu 

I� M Gill Ml<:ra Il Non .Bloen�ln."rlnB �.b 
�.r . C . 

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

We "ek 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 micro fluidic antibody platform for multiplex profiling of biomarker proteins in tissue 
and blood for cancer and orber diseases. 

Major Activities: Use proteomics platform. 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. 
Requirements: Drive; curiosity and autodidactic skills; strong interest fo r technology development; 
excellent writing skill; in deprh 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 send your application (cover letter, Cv, names of three references and pertinent reprints and 
pre prints, preftrred fonnat .ptif) by email with the subject "PostdoclRA in biomarker discovery" 
to david.juncker@mcgill.ca. For more info: http://wikisites.mcgill.ca/digroup 

FOXCI-IASE 
C A N C E R  C E ;>" T E R  

POSTDOCTORAL 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 Oeukemia) . 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./MD. with substantial 

research experience, 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. 



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. - Immunopathogenesis of mycobacterial disease 
Markus Mohrs, Ph.D. - Cellular and molecular mechanisms govern ing 
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 on-site 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 
'f interested in interviewing with a particular lab or labs, please specify in the 
cover letter. 

TI-lE 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 
research areas. VAB 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. 

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 u ltimately 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 skil ls are essential. The projects involve the use of high 
throughput i n  vivo screen ing, global gene expression analysis, behavioral 
assessments, and transgenic animal use and production. Salary will be based on 
Un iversity guidel ines for postdoctora l fellows. 

To apply for this position, please e-mai l  a cover letter describing previous 
training and research interests, career goals, a (V, 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 

� _ _ _  <_ 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 a nalysis . 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 
i nvestigating 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. 

Interested applicants should submit their CV, 
statement of research interests, and contact information for 

three references to: alan.gintzler@downstate.edu. 

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

CANADIAN 
B LOOD SERVICES 

Postdoctoral Fel lowships 
t 

Canadian B lood Services 
it's' in you to give 

Canadian Blood Services (CBS) is accepting appl ications 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 M.D. degree and a strong research 

background. This two-year award includes a salary and research allowance, and 

the possibility of a one-year renewal. Cand idates 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. 

Information, forms and a list of CIIS affiliated scientists are available at 

www.blood.ca. and from the R&D Office (elaine.konecny@blood.ca). Canad ian 

Blood Services, Research & Development, 1 800 Alta Vista Drive, Ottawa, 
Ontario, K I G  4JS, Canada. 
Please note that the 201 0 campaign will not accept on-line applications. Candidates 

are encouraged to respond by hard copy. 

PDF Application deadline: July 2, 20 I O. 
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POST DOC OPPORTUNITIES 

,.... _Idaho Nalional laborolory 

Idaho National Laboratory is seeking a STAFF MEMBER OR 

POST-DOC who will develop and demonstrate solutions to a 

variety of moderately large a nd/orcomplex problems related 

to systems technologies, includ ing modeling and simu lation, 

through the general use and application of design/ 

development practices, theories, and techniques. Typical 

R&D areas of interest may incl ude, but not necessa rily be 

l imited to, sensor networks/systems, mon itoring, decision, 

and control systems, system integration and optim ization, 

probabi listic reasoning, and on-line predictive conditioning 

monitoring and anomaly detection and interpretation 

techniques with diagnostic/prognostic capa bi l ities. 

Candidate must have an earned Ph.D. in  electrical 

engineering or a closely related engi neeri ng discipl ine with 

a strong em phasis in systems technologies. 

Applicants should send a CV and summary of research 

interests by ema i l  to � 

Post-doctoral Position 
Available Immediately , 

Dana-Farber Cancer Institute, Department of Cancer Immunology & AIDS, is 
seeking a post-doctoral fellow with expertise in molecu lar virology to join a 
dynam ic team involved in studying lentivira l pathogenes is and host immunity 
in primate models. The project involves construction of mutant proviruses 
and the analysis of their b iology and evolution in primates. The position offers 
training in primate lentivirology and immunology. Ph.D. in molecular bio logyl 
virology is required; a strong background in gene express ion analysis is a plus. 
The successful candidate will have a joint appointment at Harvard Medica l 

School and the Dana-Farber Cancer Institute. Interested candidates should 
send their CV and the names of three references by e-ma i l 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 90 days 

MILLER 
SCHOOL OF MEDICINE 
UNIVER lIT OF MlM1l 

Postdoctoral Position Available at the Miami Project to Cure Paralysis, 
University of Miami Miller School of Medicine 

Funded laboratory seeks a highly motivated researcher to study 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. mbunge@miami.edu 

Applications should be received by March 15th for consideration 
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POSTDOCTORAL OPPORTU NITIES 
The Wadsworilh Center of the New York State Department of Health, with 
basic and applied research programs In th!! biomedical and envl'romental 

sciences, iprovldes a unique and dynamic postdoctoral training 
&Jq)9ri&nce. Enhancing th is environment are state-of-the-art cora 

fac;llfUes; broad-based glllduate progmms with the U'niver.;lty at Albany. 
Sta.t& University of New York: and new Initlllves In hlolnfowatlcs, 
!lel1lomlos, l1Ianobiolecl1nology, and blodefense. Positions are available In 
the followlllg aIea!>: 

• Atmospheric Chemistry 
• 18 odefanse 
• !BiomarkersiNutrition 
• Cancer BiologylChemofhertapy 
• Careinogenesls 
• Cell Bl.ology/MltotIs 
• DHA Rep!IIr/NMFIi 
• Drug Metabolism/Resistance 
• Gone Expreaaloru'RegulaUon 

• Immuno. 
.. Infectious Disease 
• Madical EntomolOgy 
• Mleroblal Genetl�itl1ogerlesl$ 
;0 Mobile Gemetic El.melll\$ 
• NeuroicienteJDi98uB 
• Stem ceo BIOlOgy 

• S1ructural Biology 
• 1l[)xleologylNeurotoxh;glogy 

For additional information, go to: 
www.wadsworth.org/educate/postdoc.s.htm 

and to apply, contact: 
Dr. Donal Murphy, Research Office, 
Wadsworth Center, New York State Department of Hea lth 
P.O. Box S09, Albany, NY 1 2201 �0509 
murphy@wad5worth.org 

Wadsworth Center I 
New York State Deportment of Health 

Health Researcl1 lncorporated 

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

I. Study Mouse Genetic Models of Cerebrovascular Disease. Interested individuals should have 

a published record in genetics, molecular biology Dr cell bio logy. Candidates with experience in vOSIu lar 

biology, matrix biology or mouse genetics are especially encouraged. 

II. Study a novel mouse genetic model of retinal degeneration. Interested individuals should 

hove a published record in genetics, molecular biology or cell biology. (andidates wilh experience in 

vision research, matrix biology or mouse genelics are especially encouraged. 

Interested individuals should email the following to GouldD@vision.ucsf.edu: 
1) their (V 
2) a slatement of research experience 

3) a slatemenl of coreer goals 

4) contact inlormalion for two references 

Doug Gould, PhD., Deparlmenls of Ophthalmology and Anolomy, Institute for Human Genetics 
U(SF School of Medicine, 10 Koret Way, Room K235, San Francisco, (A, 94143 

N I H  SU PPORTED POST DOCTORAL POSITION 

We are investigati n g  interactions between exposu re to environmenta I conta minants 
and sexually d imorphic differences in brain deve lopment and neurodegeneration 

using in vitro techniques including primary neuronal and organotypic brain 

cultures. Techniques used include immuno- and histochemical visualization with 
advanced imaging, neurochemical ana lysis 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 Publ ic 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 seega l@wadsworth .org. 

This is an NIH funded position administered by Health Research Inc., 
an Affirmative Action/Equal Opportunity Employer 



For more than 30 years, Genentech 
has been at the forefront of the 
b i otechno logy i ndustry, using 
h u man genetic i nformat ion to 
deve lop novel med ic i nes for 
ser ious and l i fe-threaten ing 
d i seases. Today, Gene ntech is  
a m ong the wor ld 's lead i ng b i otech 
com pan ies, with m u lti p l e  therapies 
on the market for cancer and other 
ser ious med ica l  cond it ions. P lease 
take th is  opportun ity to learn a bout 
Genentech ,  where we bel ieve 
that our e m p l oyees are our  most 
i m porta nt asset. 

Genentech 's research orga n i zation 
features world-renowned scientists 
who are some of the most 
pro l ific i n  the i r  f ie lds and i n  the 
i nd ustry. Genentech researchers 
have consistent ly p u b l i shed i n  
prestigious peer-revi ewed journa ls  
and have secured a p proxi mate ly 
7 ,400 cu rrent, non-exp i red patents 
wor ldwide (with about 6 , 250 more 
pen d i ng) .  Genentech 's research 
organ ization com b i nes the best 
of the academ ic and corporate 
wor lds, a l l ow i ng researchers not 
o n l y  to pursue i m portant sc ientific 
q u estions but a l so to watch an 
idea move from the la boratory 
i nto deve lop ment and out i nto the 
c l i n i c .  

• 
• 

In October 2009, Genentech was 

named "top employer in the 

biopharmaceutical industry" by 

Science Magazine. 

POSTDOCOPPORTUNITIES 

Maribel, Patient 

Our CAUSE is Maribel and her allergic asthma. 
Genentech Postdoctora l Progra m 
The Genentech Postdoctora l Program is designed to create a v i brant and 
su pportive envi ro n me nt for r igorous sc ientif ic tra i n i ng. The primary a i m  of the 
program is to tra i n  postdocs to conduct research of the h ighest poss i b le q u a l ity, 
to pub l ish resu lts i n  top-tier journals and to transit ion to i ndependent sc i entif ic 
i nvestigators, both in academ ia and i n d ustry. 

As a Genentech Postdoctora l R esearch Fel low, you wi l l  f ind yourself co l laborat i ng 
with world-c l ass scientists both at the com pany a nd beyond Genentech's wa l ls .  
Our  fel lowsh i ps typ ica l ly l ast fou r  years and offer the cha nce to do c utting-edge 
research i n  an i nsp i red , purposefu l  and resource-r ich env ironment. Throughout 
the program ,  you wi l l  be encouraged to p u b l ish and present the progress and 
resu l ts of  you r  work both i nterna l ly and at  externa l  sc ientific confere nces. As our 
many Postdoctora l Program a l u m n i  can attest, the program offers an u n riva led 
opport u n ity to put yourse lf at the forefront of science.  

Cons istently recogn ized as one of the top compa n ies to work for in  the U n ited 
States, Genentech offers em ployees one of the most com prehensive benefits 
programs in the i nd ustry. For more i nformat ion on the program a nd to read 
com mentary from current a nd past postdocs,  p lease v is it  postdocs.gene.com .  
For a comp l ete l ist i ng of current postdoc opport u n it ies and to app ly, p lease vis it  
careers.gene.com . 

Genentech is an eq u a l  opportu n ity emp loyer. 

� 
Science 2009 
TOP EMPLOYER 

Genentech 
A Member of the Roche Group 
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NewScientist Jobs 
Incorporating ScienceJobs.com 
To apply online visit www. NewScientistJobs.com 

BIOLOGY 

Postdoctoral Position in 
Immunology at New York 
University (NYC) 
N ew York Un iversity NYU 
NY - New York 
A postdoctoral position is available 
immed iately in the Feske lab at 
New York Un iversity Medical Center 
(NYUMC) to study the role of calcium 
channels and calcium-dependent 
signaling pathways in cells ofthe 
immune system both in vitro and in 
vivo. Experimental models focus on 
T cell immune responses in knock­
out and transgenic mice in the 
context of autoimmunity, infectious 
diseases, cancer and development. 
In addition, our lab studies the 
mechanisms regulating calcium 
channels at the molecular level. 
For more information visit 
NewScientistjobs.comjob 10: 
200684137 

Postdoctoral Research 
Fellow 
Genentech 
CA - Ca l iforn ia 
A Postdoctoral Research Fellow 
position is available in Protein 
Analytical Chemistry department 
to study conformational and 
biophysical properties of proteins by 
using nuclear magnetic resonance 
(NMR) techniques. 
For more information visit 
NewScientistjobs.comjob 10: 
200706166 

Postdoctoral Research 
Fellow - Ellen Filvaroffs Lab 
Genentech 
CA - Ca l ifornia 
A postdoctoral opening is available 
in the Department of Molecular 
Oncology to join a group studying 
the mechanisms of regu lation 
of tumor growth. The successful 
candidate will apply molecular. 
biochemical and cellular approaches 
to identify and characterize in 
vitro and in vivo activity of novel 
regulators of tumor growth and 
metastasis. 
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For more information visit 
NewScientistjobs.com job 10: 
200706248 

Postdoctoral Research 
Fellow - Germaine Fuh's Lab 
Genentech 
CA - Ca l iforn ia 
The Postdoctoral fellow will 
involve in cutting edge technology 
developmentto advance the art of 
antibody d iscovery and engineering, 
and will analyze the molecular 
mechanism of novel antibody 
interaction by structure-function 
and biophysical analysis 
For more information visit 
NewScientistjobs.com job 10: 
200706250 

Postdoctoral Research 
Fellow - Wayne Fairbrother's 
Lab 
Genentech 
CA - Ca l iforn ia 
The main focus of the protein 
NMR group is to apply and develop 
techniquesfor studying the 
solution structures of proteins and 
protein/protein or protein/ligand 
complexes of therapeutic interest. 
For more information visit 
NewScientistjobs.com job 10: 
200706226 

Postdoctoral Research 
Fellow - Weilan Ye Lab 
Genentech 
CA - Ca l ifornia 
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 
NewScientistjobs.com job 10: 
200706186 

Postdoctoral Research 
Fellow- Dan Eaton's Lab 
Genentech 
CA - Ca l ifornia 
The study wil l  focus on further 
delineating the mechanism by 
which these pairs interact to deliver 

East Coast Office 

225 Wyman Street 

Waltham, MA 02451 

Email NSSales@NewScientist.com 

Phone 781 7348770 

Fax 7203569217 

West Coast Office 

201 Mission Street, 26th Floor 

San Francisco. CA 94105 

Email NSSales@NewScientist.com 

Phone 415908 3353 

Fax 415 543 6789 

Calls may be monitored or recorded for staff training purposes 

an inhibitory signal and to further disease. epidemiology and clinical 
delineate their signaling pathways. transfusion practice. 
Requirements: The successful For more information visit 
candidate should possess a Ph.D. NewScientistjobs.com job 10: 
either in Biochemistry. Chemistry 200712053 
or Immunology from a leading 
institution. 
For more information visit POSTDOCTORAL 
NewScientistjobs.comjob 10: FELLOWSHIPS 
200706207 Harvard Un iversity. Department 

of Molecular and Cel l  Bio logy 
MA - Massachusetts 

POSTDOcnoRAL RESEARCH The Department is actively seeking 
FELLOW POSITION postdoctoral fellows in a wide 
Columbia University, variety of fields within molecular 
Department of Physio logy & and cellular biology. Some 
Cellular Biophysics appointments are funded through 
NY - New York research grants awarded to Faculty 
The Department of Physiology members and are ordinarilyfor one 
and Cellular Biophysics at Columbia year, sometimes renewable; other 
University seeks a Postdoctoral appointments are possible through 
Resea rch Fellow to work on the individual postdoctoral fellowships. 
structure and function of eukaryotic For more information visit 
membrane proteins associated with NewScientistjobs.com job 10: 
cardiovascular disease. 200708230 
For more information visit 
NewScientistjobs.comjob 10: 
200711491 Postdoctoral Fellow in 

Cancer Systems Biology 
M icrosoft Research 

Post-doctoral Position MA - Massachusetts 
Dana-Farber Cancer Inst itute The project goal is to apply 
MA - Massachusetts techn iques from statistical physics, 

Post -doctoral Position Available and newly developed algorithms, 
Immediately Dana-Farber Cancer to analyze a rich set of genomic, 
Institute, Department of Cancer epigenetic molecular profi l ing and 
Immunology & AIDS, is seeking a patient data from several extensive 
post -doctoral fel low with expertise clin ical studies, including The Cancer 
in molecular virology to join a Genome Atlas. 
dynamic team involved in studying For more information visit 
lentiviral pathogenesis and host NewScientistjobs.com job 10: 
immunity in primate models. 200712520 
For more information visit 
NewScientistjobs.comjob 10: 
200707767 POSTDOcnoRAL 

OPPORTUNITIES 
Wadsworth Center 

Postdoctoral Fellowships NY - N ew York 
Canadian Blood Services (CBS) The Wadsworth Center, a research-
ON - Ontario intensive public health laboratory 
Canadian Blood Services (CBS) afti I iated with the New York State 
is accepting applications for Department of Health, provides a 
Postdoctoral Fellowships (PDF) to un ique and dynamic postdoctoral 
work with ouraftil iated Research training environment. Basic and 
& Development groups across applied research programs at 
Canada. CBS has active research Wadsworth focus on infectious 
programs within  transfusion disease and immunology, molecular 
science emphasizing platelets, stem genetics, neuroscience, structura l 
cells, plasma proteins, infectious and cell biology, and environmental 
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Das DKMS Life Science Lab GmbH in Dresden fLihrt in Zusammenarbeit mit der DKMS Deutsche 

Knochenmarkspenderdatei gemeinnLitzige GmbH im Kampf gegen Leukamie Laboruntersuchungen bei der 

Suche und Verm ittlung von Stam mzellspendern durch . 

Die DKMS Deutsche Knochenmarkspenderdatei gemeinnutzige GmbH gehOrt weltweit zu den fUhrenden O rganisationen bei der Suche 
und der Vermittlung von Stammzellspendern im Kampf gegen Leukamie. Einen wesentlichen Beitrag leistet hierbei das DKMS Life Science 
Lab GmbH in Dresden, wo ein gro�er Teil der fUr unsere Arbeit wichtigen immungenetischen Charakterisierung der Spender mittels d irekter 
Sequenzierung sowie Laboruntersuchungen zur Histokompatibilitat erfolgen. 

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

Arztl iche/n Direktorlin 
Die DKMS folgt der Leitl in ie "Jeder Einzelne zahlt" sowohl bei unseren Spendern als auch bei unseren M itarbeitern. Dem/der zukunftigen 
arztlichen Direktorfin fallt dabei fachlich u nd vor allem menschlich eine Schlusselrolle zu. 

Auf der Grund lage einer abgesch lossenen facharztlichen Weiterbildung im Bereich der Humangenetik, Transfusionsmedizin oder 
Laboratoriumsmedizin pragt der/die arztliche Direktor/in d ie zukunftige Technologie zusammen mit dem Kreis der Abtei lungsleiter des Labors. 
Erfahrungen im Bereich der ambulanten kassenarztl ichen Versorgung sind fUr diese herausragende Funktion h ilfreich . 

1m Bereich der Immungenetik und H istokompatibil itat erfullt der/d ie zukunftige Stelleninhaberfin die fUr die Akkred itierung des Labors 
erforderlichen Qualifikationen gema� ASH I und EFI .  

Wir sprechen bewusst auch Personlichkeiten mit wissenschaftlichem H intergrund an, die ihren bisherigen beruflichen Werdegang in  den Feldern 
der B iotechnolog ie oder molekularen Medizin begonnen und dort Erfahrungen als Fuhrungskraft mit modernen Sequenzierungstechn iken 
gewonnen haben. Kenntnisse im Bereich der Labor-EDV mit dem Schwerpunkt Automation fUr den Hochdurchsatz im genetischen Screening 
sind hilfreich. 

Die DKMS fordert in diesem Zusammenhang auch die Forschung im Rahmen von Forderprojekten zur Sicherstellung der Zukunftsfah igkeit. 

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

Send en Sie bitte Ihre aussagefahigen Bewerbungsunterlagen unter Angabe Ihrer Gehaltsvorstellung und des fruhestmogl ichen Eintrittstermins 
an: 

health sciences among others. 
For more information visit 
NewScientistjobs.com job 10: 
200711495 

Associate Research Scientist 
- Tobacco Development 
Altria Group 
VA - V irginia 
We are currently seeking a highly 
qualified Associate Research 
Scientist to join our Product Design 
and Technology department in 
Richmond, VA. The successful 
candidate wi l l  conductfield 
and greenhouse research 
targeting agronomic and genetic 
modifications to produce desired 
tobacco leaf qua l ities. 

For more information visit 
NewScientistjobs.com job 10: 
200708886 

Associate Research 
Scientist, Division of 
Digestive and Liver Diseases 
Columbia University 
NY - New York 
The candidate must have a PhD 

DKMS Life Science Lab GmbH 
Dietmar Pawlik, Fiedlerstr. 34, 01 307 Dresden oder pawl ik@dkms.de 

or M D a nd be an experienced 
researcher with postdoctora l 

training and strong expertise 
in mouse models of cancer, 
carcinogenesis, transgenic design, 
l ineage tracing and IHC or ISH for 
the analysis of gene expression, 

For more information visit 
NewScientistjobs.com Job 10: 
200711489 

Scientist - Neuroscience 
Genentech 
CA - Ca l iforn ia 
This individual will lead a smal l  team 
that wi l l  use molecu lar, genet ic, 
imaging and/or biochemical 
techniques to investigate the 
molecular mechanisms of nervous 
system disorders and to participate 
in drug discovery projects, 
For more information visit 
NewScientistjobs.com Job 10: 
200706228 

Senior Epidemiologist 
Henry MJackson Foundat ion 
MD - Maryland 
Provide epidemiolog ic expertise 

Internships with the 

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

M icrosoft's Health Solutions Group, in conj u nction with Microsoft'" 

Research, has an im mediate opening for an internship position 

exploring the app l ication of Touch Wall / Ultra-Scale Display 
Tech nology in Healthcare. 
Additional internsh ips wi l l  be available for sum mer and fa l l 2010 in  

areas of cloud computing, u n ified com mun ications, human-computer 

interaction, workflow and decision support. 

Interns will have the opportunity to design and bu i ld novel sol utions 

in these a reas and examine the i m pact of this tech no logy in  a rea l­

world hea lthcare environment. 

Appl ications will be considered for students currently enrol led in 

PhD or Masters programs i n  Computer Science who demonstrate 

exceptiona l skil ls in C#/. NET and Windows Presentation Fou ndation. 

Stipend and expenses paid. 

Contact: Hank Rappaport, MD I Email: M3Ljnt@microsoft.com 

More information, including an on-line application, can be found at 

http://research.microsoft.com/en-us/iobs/intern/medicalmedia.aspx 
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and review of Med ica l Survei l lance 
Monthly Report (MSMR) articles 
and other AFHSC pub l ications 
and reports to ensure sound 
epidem iologic study design, 
methodology, analyses, 
interpretation of resu lts, conclusions 
and recommendations. 
For more information visit 
NewScientistjobs.com job 10: 
200709946 

PHARMACOGENOMICS 
RESEARCH SCIENTIST 
Medical Diagnostic Laboratories 
Nj - New j ersey 
MOL is current ly seeking a post­
doctoral fellow with a strong 
background in cell cycle biology 
and/or cancer genetics to join 
the Pharmacogenomics division 
of our Research N Development 
department in our corporate office 
in Hami lton, Nj . 
For more information visit 
NewScientistjobs.com job 10: 
200706951 

Internships with the The 
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, hasan immediate 
open ing for an internship position 
exploring the app l ication of 
Touch Wall / Ultra-Sca Ie Display 
Technology in Healthcare. 
For more information visit 
NewScientistjobs.com job 10: 
200707729 

BIOLOGY INSTRUCTOR 
(General Biology with 
emphasis in Physiology) 
MiraCosta Co l lege 
CA - Ca l ifornia 
One fu l l-time (10 months per year), 
tenure-track faculty position, 
beg inn ing August l6, 2010. The 
position is based in the Department 
of Biological Sciences. The individual 
selected forthis position will be 
subject to ass ignment at any 
d istrict faci lity during any hours of 
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operation. 
For more information visit 
NewScientistjobs.com job 10: 
200712593 

Research Associate ­
Structural Biology 
Novartis Institutes for 
B ioMedica l Research (US) 
MA - Massachusetts 
The candidate will join a state­
of-the art unitthat provides 
structura l biology information to 
expedite drug d iscovery projects 
undertaken atthe NIBR Cambridge 
campus. The candidate will be 
part of the biomolecular structure 
group responsible for express ion, 
purification, crystallization and 
structure determination of proteins 
and protein-l igand 
complexes. 
For more information visit 
NewScientistjobs.com job 10: 
200711353 

Statistician 
Pf izer US 
CT - Connect icut 
The statistician wil l be an integral 
member of a systems biology 
team which develops and/or uses 
computational and statistical 
approaches to manage and derive 
knowledge of biological processes 
from large biological datasets (e.g., 
expression profiling, and other 
'omics' sets). 
For more information visit 
NewScientistjobs.com job 10: 
200710067 

Faculty Positions - Basic 
Science - Philadelphia 
Tem ple University School of 
Med ic ine 
PA - Pennsylvania 
Positions may be available in any of 
severa l basic science departments 
and/or research programs and 
institutes. The School of Medicine 
consists of 7 basic science and 
18 clinical departments, and a 
variety of mu ltid iscip l inary research 
programs and institutes. 
For more information visit 
NewScientistjobs.com job 10: 
200707748 

Faculty Positions - Clinical 

Specialties - Philadelphia 
Temple Un ivers ity School of 
Medicine 
PA - Pennsylvania 
TEMPLE UNIVERSITY SCHOOL OF 
MEDICINE . . .  offers opportunities 
for facu Ity in the following cI inical 
specia Ities: Anesthesiology: 
general, OB, and regiona l 
expertise; Card io logy: general, 
echocardiography, heart fai lure, 

electrophysiology/arrhythmia 
management interventional/ 
invasive, structural intervention, 
cardiac imag ing; Emergency 
Medicine: academ ic and 
cl inica l 
For more information visit 
NewScientistjobs.comjob 10: 
200707754 

CHEMISTRY 
Principal Scientist Medicinal 
Chemist 
AstraZeneca US 
MA - Massachusetts 
The qualified individua l will be an 
active laboratorian with strong 
synthetic and medicinal chemistry 
skills and the ability to devise 
chem ica l solutions to issues arising 
in medic inal chem istry programs. 
For more information visit 
NewScientistjobs.comjob 10: 
200707737 

Member of Technical Staff ­
Hydrocarbon Scientist 
ExxonMobi l Research and 
Eng ineering Company 
NJ - New Jersey 
The researcher wil l  util lize both 
computational tools as well as 
experimental methods to develop 
a comprehensive and val idated 
understanding of scientific 
prob lems in hydrocarbon 
science. 

For more information visit 
NewScientistJobs.comJob 10: 
200712226 

Senior Associate Scientist 
Pfizer US 
MA - Massachusetts 
Preparation and in vitro 
characterization of innovative 
protein, peptide and other 
biomolecu lar conjugates; - Protein 
formulation related analytical 
method development, process 

development, and assoc iated 
trouble-shooting activities -
For more information visit 
NewScientistjobs.com job 10: 
200705851 

CLIN ICAL 
Director** Clinical Research­
Crestor/Certriad Brand Team 
AstraZeneca US 
DE - De laware 
The core responsibi lity isto provide 
medical leadership and expertise 
for commercialization ofthe brand 
throughout its life cycle. Key tasks 
include working closely with the 
DBL and/or the Global Brand 
Director, in conjunction with 
Medical Communications and 
Promotiona l Regulatory Affairs, 
to help develop medical and 
commerc ial differentiation 
options forthe brand, as well as 
review and 
approve publ ications and 
promotional material. 
For more information visit 
NewScientistjobs.com job 10: 
200707735 

Associate Scientist/Scientist 
- In Vivo Pharmacology 
AstraZeneca US 
MA - Massachusetts 
Seeking a highly motivated, 
experienced individual forthe 
Bioscience/ Pharmacology Group, 
within Onco logy. Position requires 
conducting pharmacolog ica l 
techniques for drug d iscovery 
research . 
For more information visit 
NewScientistjobs.com job 10: 
200705780 

Associate Medical Director 
(MD) 
Genentech 
CA - Ca l i forn ia 
Stays abreast of internal and 
externa l developments (scientific, 
cl in ical, commercial, competitive, 
legal, regulatory and l ike) 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 10: 
200706280 



www.NewScientistJobs.com 

At Monsanto, o u r  talented employees are contributing to ou r success as a g lobal leader 
in biotech nology. By delivering exceptional results in o ne of the world's most importa nt 
i ndustries - agriculture - we are creating so l utions th at improve p mductivity in farming whi le 
red ucing the impact on our envi ronment. 

We a re look i ng  for ta lented scientists who can work in dynamic, cross-functional teams with 
special ization in one or more of the following fields: 

Bioch emistry 

Bioinfo rmatics/Genomics 

Data Management/Data M ining 

Developmental Biol ogy 
Droug htlAbiof c  Stress Tolera nce 

Engineer ing and Automation 

Gene D iscoverylTrait Cha racte rization 

Gene S u ppression Technology 

G loba l Germplasm Management 

M icrobiology 

N utrient and Water Use Effi ciency 

P lant Breeding and Genetics 

Plant Mo·lecular Biol ogy 

Plant Pathology/E ntomol'ogyfNematol ogy 

Plant Physiology 

Plant Transfo rmation 

Protein Sciences 

Regulatory SciencesfAffa irs 

Statistical/Qua ntitative Genetics 

Structu ral Biology 

The l ife 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 phi losophy is the 
same - we are comm itted to help ing you p rog ress i n  a caree r with unlimited potent ial .  

To learn more about Monsa nto and our exciting career opportunit ies 
or to a pply, visit our careers site: 

www.monsa nto.com/ca reers 

M O N S A N T O  
Monsanto Is an 8Qual O/lportunlty omploY'll, WI! val" .. .  div._ 
comblnalfon or ideas, perspecll'ies and cull�res. 
EEO/AA EMPLOYER t;llFlDN 
� :2Q09 Mons.a�to ComlNlny 
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I n novat i on at work.  
At N ovart is I n st itutes fa r BioM ed ica l Resea rch (N I BR)r the global  researc h 
orga.n izat ion  of Novart i s ,  we a re comm itted to d i scover ing i nnovat ive med ic i n es 
to cu re disease a n d  i m prove h u ma n  h ea lt h .  Th is i s  tod ay 's front ier  of science. 
O u r  cu lt u re of sc ience is  o pen , entrepre n e u ri a l , a nd co l legi a l ,  unwi, l l i ng to a ccept 
barr iers or convent ion a l  wisd o m .  By h i ri n g  the best a cad e m ic,  bi otech , a n d  
pharmac eutica l tra i ned sC ient i sts , w e  have fostered a n  atmosphere f o r  d r u g  
d iscovery where i n n ovat i o n  i s  rewa rded . We have created a dyna m i c  and  f lexi bl e 
cu lltu re that va l ues and l everages each associate's d iverse backgro u n d ,  u n ique 
sty l e  and wea ilth of experie nce. 

N I IB R  has s i tes i n  C a m bri dge,  M a s sach u setts (headquarters); Emeryvi l i e ,  
CA ; E a s t  H a nove r N J ;  Base l Swiltzer l a nd ; H o rs h a m ,  U K' S h a ngh a i ,  Ch i na .  
D is ea se a re a  re sea rc h  i n c l udes a u to i m m u n i ty /tra n s p l a n tati o n / i nf l am matory 
d i sease, o n co l og y, c a rd i ov a s c u lar  and meta bol i c  diseases, gastro i ntest i n a l  
d i sea ses, i nfe cti ous d i s eases, m u s c u l o s ke l eta l d i sea s e s ,  o p htha l mo l ogy, 

n e u rosc i e n ce, a n d  res pi rato ry d i s e a ses.  P l a tfo r m  tec h n o l ogii8 s  i nc ll u d e  
An a lyt i c a i a n d  I magi n g  Sci e n ces , B i o l og ics, G l oba l D i s c overy Chem i stry 
D ,evel opmenta l & M o l ecu l a r  Pathways , Proteo m i c  C he m i stry, a n d  Ep i genet i c s .  
Tra n s lat i o n a l  S c i en c es i n c l u d e  P re c l i n ilc a l  S afety, B i o m a r ker D eve l o p ment ,  
Drug M eta bo l i s m  & P h a rm a co k i neti cs ,.  Tra n s lat i o n a l  lMed i c i ne, and Strategic 
Plan n i ng & Operat i o ns .  For i m med i ate c o n s i d e ra tl i o n ,  p l e ase v i s i t  the Care e r  
sect ion  a t  www. nova rti s . c om / n i b r. 

lJ) N OVA RT I S  
lN STITUTES fOR 

B lOME Dl CAL RES EARC H 
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Novarti s is com m itted to embrac ing and leveraging d ive rse 
backgrounds , cu ltures, and talents to ach ieve com petr tive adva ntage. 

NO\larti s is an equ a l  opportunity e m p l oyer M/F/DIV. 
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Can you make a d ifference? 

Good health is vital to all of us, ana fi nding sustainable solutions to the most pressing Ihealth care chal lenges of our world cannot 
wait That's why we at Plizer are committed to apply ing science and our gl,obal resources to Improve health and well�belng ar 
every stage of l ife. We strive to provide access to safe, effective and affordable med ic ines and related health care services to the 
people who need them. 

We have a leading portfol ia of products and medicines that support wel l  ness and prevention, os well as treatment and cures for 
diseases across a broad range of therapeutic areas; and we have an industry-leading p i pel i n e  of promis ing new products that 
have the po ential to challenge some of he most feared diseases of our t i me, like Alzheimer's d isease and cancer. 

Every day, Pfizer colleag ues work across developed and emerging markets to advance wel lness, prevention,. treatments and cu res 
that challenge the most feared dlseases of our time. When you begin a career ot Pfizer, you Jo in  n team of ded imted col leagues 
working around the world to discover, develop, and deliver innovative med idnes to help treat and prevent disease. Whether you 
choose on opportunity In research and development, manufacturing, marketing. sales, finance or tecihnology, you wil l  contr ibute 
to o u r  commOn goal - b€tter health for more peop!le. 

At Pfizer, we offer a range of challeng ing and rewarding career opportunities in an open. diverse, and supportive work 
environment. If you ' re committed to ma king a signifi CCI nt difference worldwide, we invite you to learn more ot 

www.pfIzer.com/coreers 

We are proud to be an equal opportu ity employer and welcome applicCltJons from people wah 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 
grapple with representations of the 
messy geography of the city linked 
by a confusing 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 
topological theme 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, even in the 
absence of revellers, delays tended 
to accumulate. Only on a line that 
has an end, which the aptly named 
Circle line didn't, can one send a 
train back from the end early in 
order to speed up the service. 

So TfL "unwound" the Circle. 
They made Edgware Road - one of 
the stations on the existing 
Circle - a terminal where trains 

travelling clockwise reversed and 
went back round in the opposite 
direction, and they added a "tail" 
to send these trains off to a second 
terminal at Hammersmith. 

TfL chose snappy phrases to 
accustom passengers to this 
change. They were "extending the 
Circle", they said in posters and 
leaflets. Into what? 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 

a new word might be appearing in  

cyberspace - na mely "ph peets", as 

in "phpects of  vegetarian nutrition", 

"phpeets of the hospitality industry" 

and "phpects of security". Accord ing 

to a famous internet search engi ne, 

there are literally thousands of 

examples (see bit.ly/phpects). 

On closer inspection though, this 

mysterious word seems to be merely 

a stand- in  for "aspects" - but why is 

The care instructions for the dog ken nel John 
Straede bought advised : "Hand wash in warm 
water with mi ld  detergent. Do not spi n dry." 
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For more feedback, visit www.NewScientist.com/feedback 

the mistake, if that's what it is, 

occurring so often? Surely it can't be 

a typo - 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 a drug information 
site, sternly advises: "Do not drink 
alcoholic beverages while taking 
Metronidazole." It goes on to list 
the unpleasant side effects, such 
as nausea and vomiting, that can 
ensue from doing so. 

lt then cautions: "Do not drink 
alcohol while you are taking 
Metronidazole and for at least 
3 days after you stop taking it:' 
It goes on to list the side effects, 
such as nausea and vomiting, 
ifthis warning is ignored. 

lt then warns: "Alcoholic 
beverages should be avoided 
while taking Metronidazole and 
for at least one day afterward:' 

Lastly- and all ofthis is on the 
same page - it says: "You should 
avoid alcohol while taking 
Metronidazole, and for at least 48 
hours after finishing the course." 
It concludes by saying that this 
can cause unpleasant symptoms 
such as nausea and vomiting. 

Leonard Winocur, who alerted us 
to this, wonders if Metronidazole 
and alcohol interact to induce 
repetitiveness and incoherence 
of thought in the people who write 
about them, even if they don't 
ingest them. 

FEEDBACK has observed that the 

word "quantum" often translates to 

"magic" or "expensive fruitloop magic 

remedy" (30 May 2009). Threatening 

to put this observation on a sound 

academic footing, Graham Barrow 

carried out a pilot literature-survey. 

In just 5 min utes, 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's arm in a su perposition 

of floppiness and firmness, and 

"quantum reflexology", which could 

lead to your feet changing position 

without passing through intervening 

space - handy for avoid ing the cracks 

in the pavement. 

"Quantum homeopathy" is so 

obvious in retrospect that we're 

ashamed we d idn't invent it: the 

remedy does and does not contain  

any molecule of  the claimed active 

su bstance, until you open the bottle. 

In  "quantum acupuncture" we 

imagine the needle both punctures 

the ski n and misses it altogether. And 

would a "quantum massage" involve 

a hand all over your body 

at once? But what on earth, or 

anywhere else, is "quantum reiki"? 

We fear there may be a nswers ­

and more examples. 

FINALLY, our colleague Stephen 
Battersby wonders if the most 
complex scientific experiment in 
the world could be replaced by a 
simple piece of kitchen apparatus. 
In a recent London pub quiz 
organised by Whitaker's Almanack, 
one team's scrawled answer to the 
question "Name the new particle 

accelerator in Geneva that is 
looking for the Higgs boson" was 
"The Large Hadron 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, 
Th is week's a nd past Feed backs can 

be seen on ourwebsite, 



THE LAST WORD 

Blood brothers 

Atthe risk of flogging a dead, er, 

penguin, why don't polar bears' 

feetfreeze? 

• 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) 
are just about the best-insulated 
animals on the planet, certainly 
among those species of mammal 
that do not live primarily 
immersed in water. An adult bear 
has 10 centimetres of blubber 
beneath its skin which, in turn, is 
covered by a thick coat offur. This 
fur relies not only on its density, 
but also on its unique structure : 
each hair is a hollow tube, so that 
air is trapped inside the hairs as 
well as between them. Even 
without covering its nose with 
its paws (as it is reputed to do, 
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 
like footballers' studs" 

image-intensification technology. 
The polar bear also has very 

hairy pads on its feet, and the 
tough skin is extremely callused 
on the underside ofthe paws, 
so there is a sturdy layer of dead 
tissue between the ice and any 
blood vessels. 

Questions and answers should be concise, 

We reserve the right to edit items for clarity 

and style, Include a day time telephone 

number and email address if you have 

one, Restrict questions to scientific 

enquiries about everyday phenomena, 

The writers of published answers wi II 

receive a chequeforf25 (or US$ 

equ ivalent), Reed Business Information Ltd 

reserves al l  rights to reuse question and 

answer material subm itted by readers in 

any medium or format. 

There may also be another 
factor at work. 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 foot baller's boot. It is 
these pa pillae that enable a polar 
bear to accelerate to a very 
res pectable pace on the ice and 
overcome its awesome inertia. 
They also prevent it skating out 
of control, past a potential meal. 

On really compacted ice, the 
bears tend to lift part of the 
underside ofthe paw clear of the 
surface. The papillae enable an 
additional cushion of insulating 
air to be trapped between most 
of the pad and the ice. 

Such highly developed thermal 
adaptations can, however, be 
a double-edged sword. A bear 
attempting a brisk trot in 
ambient temperatures OflO °C 
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for answers), 
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www.last-word .com 

or greater would succumb, almost 
immediately, to a fatal attack of 
heat stroke. During the Arctic 
summer it can often be far hotter 
than that, limiting the polar bear's 
ability to function as a hunter. 

This potential cramping ofthe 
polar bear's style may prove as 
fatal to the species' chances of 
survival as the actual destruction 

"A bear trotting in 
temperatures around 10 O( 
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, Norfolk, UK 

Do Polar Bears 
Ciet Lonely? 
Our latest collection -
serious enquiry, br i l l iant insight 
and the hi lariously unexpected 

Available from booksellers 
and at www.newscientist.com/ 
polarbears 

This week's questions 

M I N DLESS DISCOVERY 

Vandals regularly smash the 
windows of our local railway 
station, and they are equally 
regularly replaced with laminated 
glass consisting of two sheets 
with a flexible layer between. 
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 
forming a spiderweb pattern. 
Why is this? 
Hugh Young 
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 or a cold one, 
presuming they were made out 
of an iron-containing material? 
Jayne Millington 
Perth, Western Australia 

PAI NFUL THOUGHTS 

I understand that there are no 
pain receptors in the brain, so 
people undergoing brain surgery 
can be alert, with anaesthetic 
administered only locally to the 
seal p. If this is so, how do we 
experience the pain of headaches 
and migraines, especially those 
that seem to come from a specific 
point inside the head and which 
throb and radiate from that point? 
Sophie Yauner 
By email, no address supplied 
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