
windfalls, says study co-author Danielle Li, 
an economist at Harvard Business School 
in Boston, Massachusetts. “Just because a 
grant doesn’t seem to scream, ‘I’m going to 
be extremely commercially relevant’ or ‘I’m 
going to cure cancer’ doesn’t mean it might 
not cure cancer,” she says.

The study by Li and her colleagues, 
which examined more than 365,000 grants 
issued between 1980 and 2007, also consid-
ered whether funding for basic or applied 
research triggered more patents. The scien-
tists tried every definition of ‘basic research’ 
they could think of, but in each of their 
analyses, basic and applied research were 
equally likely to be cited in patents.

“Their findings here demonstrate that 
there is commercial value to funding basic 
science,” says Ross DeVol, chief research 
officer at the Milken Institute, an econom-
ics think tank in Santa Monica, California. 
“That may be the most important piece 
of this.”

PAPER TRAIL
Li’s study builds on a 2015 report in which 
Grueber showed that every $100 million 
the NIH hands out in grants leads to about 
six new patents2. Those estimates, however, 
omitted the knock-on effects of scientific 
papers — which are the main output of the 
academic system.

When Li and her colleagues included the 
impact of papers later cited by patents, they 
found that the average number of patents 
generated by a $100-million boost in NIH 
funding went up to 23. The researchers 
then used a series of rough calculations 
to extrapolate the commercial impact of 
those patents. As they report in a com-
panion paper currently under review at 
an economics journal3, each $1 in NIH 
funding generates an estimated $1.40 in 
drug sales — a figure that doesn’t include 
the economic benefit accrued through the 
development of devices, surgical tech-
niques, public-health improvements or 
other non-pharmaceutical applications of 
NIH-supported research.

From an economic standpoint, “we’re 
under-investing” in biomedical research, 
says Pierre Azoulay, an economist at the 
Massachusetts Institute of Technology in 
Cambridge, and Li’s co-author on both 
studies. “The idea that we’re going to get to 
a better place by cutting [the NIH budget] 
is ridiculous.” ■

1. Li, D., Azoulay, P. & Sampat, B. N. Science 
http://dx.doi.org/10.1126/science.aal0010 
(2017).

2. Grueber, M. & Tripp, S. Patents as Proxies 
Revisited: NIH Innovation 2000 to 2013 
(Battelle Technology Partnership Practice, 
2015).

3. Azoulay, P., Graff Zivin, J. S., Li, D. & 
Sampat, B. N. NBER Working Paper 20889 
http://dx.doi.org/10.3386/w20889 (2017).

B Y  T R A C I  W A T S O N

For more than 12,000 years,  the 
adolescent girl’s bones lay deep in a 
Mexican cave. Now, analysis of her 

skeleton is revealing details of her harsh exist-
ence in the early Americas — which probably 
included pregnancy and childbirth before an 
early death.

The bones show that the girl, whom 
researchers nicknamed Naia, is likely to have 
travelled long distances on foot, but didn’t 
carry much on her journeys. The skeleton 
also reveals that Naia experienced severe 
and repeated nutritional stress that scarred 
her bones and teeth, according to results pre-
sented on 30 March at a meeting of the Soci-
ety for American Archaeology in Vancouver, 
Canada.

“She’s telling us a story,” says James 
Chatters, an archaeologist with Applied 

Paleoscience in Bothell, Washington, and 
principal investigator of the research on 
Naia, a project of Mexico’s National Institute 
of Anthropology and History in Mexico City. 
“It was a very hard life.”

Naia has already helped to illuminate 
the origins of the first Americans. In 2014, 
Chatters and his colleagues reported that her 
DNA confirms the idea that a single group 
of Asian emigrants gave rise to both the ear-
liest American settlers and modern Native 
Americans (J. C. Chatters et al. Science 344, 
750–754; 2014).

For that work, divers examined Naia in the 
water-filled cavern in the Yucatán Peninsula 
where she was discovered in 2007. But intrud-
ers subsequently tampered with her remains. 
To prevent further meddling, the bones were 
gently carried out of the cave in 2014 and 2016 
— which also gave scientists easier access to 
the specimens.

PA L A E O A N T H R O P O L O G Y

Ancient bones show 
girl’s tough life
Mexican teenager was malnourished but roamed widely.

The skull of ‘Naia’, a young girl whose bones were found in a cave on Mexico’s Yucatán Peninsula.
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Roughly half of Naia’s bones were 
recovered, including an intact skull, both 
arms and one leg, making her among the 
most complete of the handful of New World 
skeletons that are more than 12,000 years 
old. Her bones reveal a teenager aged 15–17 
at her death, which was probably the result 
of a fall into the deep pit where she was 
found. She was “rail-skinny”, Chatters says, 
with one upper arm bone only as thick as 
his little finger.

Naia’s slight build might have been 
linked to nutritional stress. Her shin bone 
and knee are striped with lines etched by 
halting growth, perhaps as a result of too 
little food, or health problems — such as 
parasite infections — that prevented her 
from absorbing nutrients. Irregularities in 
her teeth reinforce the suggestion that her 
nutrition was “rather limited quite often”, 
Chatters says.

A small portion of Naia’s pelvis broke 
off when she plummeted into the pit, and 
was lost. But her remaining pelvic bones 
are pitted in a way often seen in young, 
slight woman who have given birth. That’s 
a strong indicator she had gone through 
labour, and the healing of the bone means 
that she gave birth well before her death, 
says Chatters, who is collaborating with 
scientists at the Autonomous University of 
Yucatán in Mérida, Mexico.

Naia’s upper-arm muscles were not heav-
ily developed, judging by the smoothness 
of the bones where those muscles were 
once attached. She didn’t routinely grind 
seeds, work animal skins or carry heavy 
loads — common tasks during her time. 
But Naia’s shin and thigh bones show that 
her legs were heavily muscled, meaning 
that she probably roamed widely over the 
landscape.

The team’s analysis was competent and 
thorough, says Gary Haynes, an archae-
ologist at the University of Nevada, Reno. 
He thinks that Naia might have been thin 
because “environmental changes of the 
time were making life harder and harder 
by removing resources, or making them 
less dependable”.

“We get the sense that the lives of the 
first Americans were wonderful and easy,” 
Chatters says. “Well, it isn’t necessarily the 
case.” ■

B Y  D A V I D  C Y R A N O S K I

For decades, scientists have wondered 
how animals can navigate huge dis-
tances using the weak signals of Earth’s 

magnetic field. So, interest was piqued in 2015 
when two teams released papers in quick suc-
cession describing the functions of a protein 
found in animals that seemed to sense mag-
netic fields. But the claims have proved con-
troversial, and questions have been piling up.

The basic science behind the discovery was 
reported by Xie Can, a biophysicist at Peking 
University in Beijing, and his colleagues. In a 

paper in Nature Materials1, they claimed that 
a protein in animal cells forms a structure that 
responds to magnetic fields, and so might help 
in navigation. In the same year, a group led by 
Zhang Sheng-jia, then at Tsinghua University 
in Beijing, had published a paper in Science Bul-
letin2 reporting that the same protein could offer 
a powerful means of controlling brain cells. 

An academic battle has long raged between 
Xie and Zhang, but mounting evidence has 
cast doubt on both of their discoveries. Several 
researchers have challenged Xie’s claims that 
the protein reacts to magnetic fields. And last 
month, Xie co-authored a paper in Frontiers in 

The red-spotted newt and many other animals can somehow sense Earth’s magnetic field.
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Growth  
spurts may 
determine 
a lamprey’s 
sex   
go.nature.
com/2nvrorb

M O R E  N E W S

● Mini organ system on a chip  
mimics menstrual cycle  go.nature.
com/2nnzjl6
● Japanese man in ‘reprogrammed’ 
stem-cell first  go.nature.com/2nvque9
● Muse: science papers are getting 
harder to read  go.nature.com/2nzrgrI

N AT U R E  P O D C A S T

Easing the 
pressure on 
fisheries; protein 
surprises; and your 
2017 reading list 
nature.com/nature/
podcast

N E U R O S C I E N C E

Magnetic protein 
attracts scrutiny
Molecule implicated in animal navigation could be a 
powerful research tool, but doubts are growing.
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