
Changing the social status of macaques also 
changes their immune systems.

Low social status has been linked to multiple 
health problems in humans and other primates, 
some of which may not be linked to the 
accessibility of food and other resources.

Jenny Tung of Duke University in Durham, 
North Carolina; Luis Barreiro of the University 
of Montreal, Canada; and their colleagues 
analysed the immune cells and gene expression 
of female macaques before and after they 

artificially altered the relative social status of the 
animals by creating new social groups. 

Low status was linked to inflammation, 
including alterations in the make-up of 
immune cells in the animals’ blood and changes 
in gene expression that could promote an 
inflammatory response. This link between 
social subordination and altered immune 
response was present despite no variation in 
access to food or health care among the animals.
Science 354, 1041–1045 (2016)
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Macaque social status alters immunity
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Shifting niches 
spell trouble
Plants and animals will 
probably be unable to respond 
to changes in environmental 
conditions fast enough to keep 

C ATA LY S T S

Silicon added to 
life’s toolbox
Molecules containing both 
carbon and silicon have 
become a standard part of 
synthetic chemistry, but life 
uses silicon only in inorganic 
compounds such as the shells 
of diatoms.

Now, Frances Arnold 
and her collaborators at 
the California Institute of 
Technology in Pasadena have 
engineered bacteria to produce 
carbon–silicon bonds. The 
team inserted a gene encoding 
an enzyme from the bacterium 
Rhodothermus marinus, which 
lives in Iceland’s underwater 
hot springs, into Escherichia 
coli. The resulting bacterium 
catalysed carbon–silicon 
bonding in a variety of artificial 
precursors by inserting carbon 
into silicon–hydrogen bonds.

The researchers improved 
the efficiency of their 
biocatalyst by directed 
evolution — sequentially 
inducing mutations in the 
enzyme’s active site and 
screening for improved activity 
— and say it could lead to new 
classes of pharmaceuticals 
and industrial catalysts using 
organosilicon molecules.
Science 354, 1048–1051 (2016)
See go.nature.com/2fgot89 for a 
longer version of this article.

C A N C E R

‘Jet lag’ increases 
mouse cancer risk
Mice with simulated jet lag 
have an increased risk of 
developing liver cancer.

Sleeping out of step with 
the day–night cycle has been 
linked to various health 
disorders in humans. David 
Moore, Loning Fu and their 
colleagues at Baylor College of 
Medicine in Houston, Texas, 
subjected mice to disrupted 

S E I S M O L O G Y

Gravity changes 
before quake hits
Researchers have for the first 
time detected temporary 
changes in Earth’s gravitational 
field just before an earthquake.

Jean-Paul Montagner at 
the CNRS Institute of Earth 
Physics in Paris and his team 
analysed gravimetric and 
seismic data recorded during 
the massive 2011 Tohoku 
earthquake in Japan. They 
detected a signal that exceeded 
the background seismic noise 
and whose amplitude was 
consistent with that predicted 

day–night cycles using 
artificial lights to simulate 
chronic jet lag. Compared with 
mice under steady 24-hour 
light–dark cycles, jet-lagged 
animals had impaired liver 
metabolism and were more 
prone to developing fatty liver 
disease and liver cancer. 

Much of the disrupted 
metabolism was linked to 
excessive accumulation of bile 
acid in the liver and altered 
activities of the nuclear 
receptors FXR and CAR, 
which might be targets for 
preventing liver cancer in 
future.
Cancer Cell http://doi.org/btr7 
(2016)

by theoretical models. The 
signal occurred several seconds 
before seismic waves arrived. 

Developing sensors to detect 
such transient gravity signals 
could lead to new early-
warning systems for tsunamis 
and other earthquake hazards, 
the authors say.
Nature Commun. 7, 13349 (2016)
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