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NEWS | IN DEPTH

skewed: The decay produces a muon {a
cousin of the eleciron) and an antimuan
less often than it makes an eleetron and
a positron. In the standard model, those
rates should be equal, says Guy Wilkinson,
& physicist at the University of Oxford in the
United Kingdom and spokesperson for the
770-member LHCh team. “This measure-
ment is of particular interest because theo-
retieally it very, very elean,” he says,

The result s just ane of half a dozen faint
elues LHCh physicists have found that all
seem to jibe For example, in 2013, they ex
amined the angles at which partides emerge
in such B meson decays and found that they
didn't quite agree with predictions,

What all those anomaliss point to is less
certain, Within the standard modd, a B me-
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The new data suggest the bottom quark ]
might morph direetly into astrange quark— | Sy Kathleen MeLanghlin in Setfing as-yet-undiscovered  fossils—a  “disaster 2
a change the standard model forbids—by [to] all human beings,” Zhu says. The min-
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be a mirage of statistical fluetuations. Physi- | evolution of animals A Wenghn fossils—putative 3 0

cists with ATLAS and CMS 15 months ago
reported hints of & hugely massive new par-
tiele anly o see them fade away with more
data(Science, 12 Angust 2016,p. 635). Thecur-
rent signs are about as strong as those were,
Ahmanashofer says.

‘The faet that physicists are using LHCh
to search in the weeds for signs of some-
thing new underscores the fact that the
LHC hasn't yet lived up to its promise.
ATLAS and CMS were the detectors that
were going to discover new things, and
LHCh was going to be more complemen-
tary” Matias says. “But things goasthey go”

If the 2 ar leptoquarks exist, then the
LHC might have a chance to blast them into
‘hona fide, albeit fleeting, existence, Matias
says. The LHC i now revving up after its
winter shutdown, Next month, the particle
hunters will return to ther quest. =
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massive phosphate min-
ing operation in southern
China threatens the site
and sdentists are urging

embryos and  occasional
adults—tived 30 million
years before the  oldest

Sop
widely accepted animals:

the Chinese government to  This tiny tubular creature, anlyhalf  the Ediacaran biota found
milimeter in

step in o protect it.

The mining operations,  atthe Wengan st and may be the
which produce raw ma-  world's oidest spange.

terial for fertilizer, are

already destroying unique fossil evidence
at a distressing rate, says Zhu Maoyan,
fossil expert and professor at the Nan-
jing Institute of Geology and Palacontol
ogy in China. The site, with its mysterious
Weng'an biota, is located in rural Guizhou,
a Chinese provinee bordering Vietnam.
Piecemeal phosphate mining has taken
place there for years, but a large-seale
project that began in 2015 could wipe
out the entire site, including a wealth of
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and other sites. Those sea
ereatures, which come in
an armay of bewiklering
shapes, represent a last era of life on Earth:
They were later replaced during the Cam-
hrian Explasion, when animals with more
familiar body plans burst onto the scene. As
precursors o the Ediacara, the Doushantuo
fossils “provide an unparallded window into
the early evolution of lineages leading to ani-
mals and possibly [the evolution of | animals
themseves,” saps Douglas Erwin, a paleo-
biologist at the Smithsonian Museim of
‘Natural History in Washington, D.C.
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Chinese mining operations
at the Weng'an bssdl site
threatentootiiterate
600 millon year-dd rodks.

The phasphate coveted by miners also
helped preserve the ancient fossils. Bott-
jer explains that after the organisms died,
phosphate replaced their tissues cell
by cell, yiel ding exquisite soft-body preser-
wation at tiny seales. “With a facus on the
embryos, we have been able to learn a lot
about the developmental process for early
animals” he says. “We are just beginning
to understand fossils of adult animals,
which are also found but which are much
rarer than the embryos®

Some scientists still maintain that the
spheres and other forms represent not
animals but some kind of precursor, as
& paper last month in the Journal of the
Geological Society agued. But a 2015 study
in the journal Ezolution identified an un-
usually well-preserved fossil as most likely
being the worlds oldest known sponge.

Regardless of the dispute, says Zhu, “the
majotity of the science community consid-
ers Wenghnis fassils invaluable” for deci-
phering the ariging of animals. He led
group of eoncerned international seientists,
including Erwin and Bottjer, to meet with
government officials earlier this month to
appeal for curbs on the mining. Officials
at all levels of government, from local o
national, listened to the scentists’ concernis.

The officials must balance that plea
against local interests: The phosphate and
fertilizer industry is the pillar of the local
economy, supplying 60% of total revenue
to the Weng'an county government, ac
conding to one account in Chinese media.
But after the meeting, Zhu says, officials
took incremental steps to protect the fos-
sils, halting mining “inthe parts of the site
that are most likely to hold fossils and the
most vulnerable to being dug out.” He says
he believes that the government is begin-
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A moonshot for chemistry

Proposal to automate the synthesis of natural product
molecules could be a boon for drug discovery

2y RobertF. Service
in San Francisco, Califirnia

artin Burke is & td envious, A

chemist at the University of Hinois

in Urbana, Burke has watched fund-

ing agences back major research

initiatives in other fields. Biologists

pulled in billions of dallars to deci-
pher the human genome, and physidists per-
suaded governments to fund the gargantuan
Large Hadron Collider, which discovered the
Higgs buson. Mesnwhile chemists, divided
among dozens of research areas, often wind
up fighting for existing funds.

Burke wants t change that At the
American Chemical Society (ACS) meeting
here earlier this month, he propased that
chemists rally around an initiative to syn-
thesize most of the hundreds of thousands of
known organic natural products: the diverse
small molecules made by microbes, plants,
and animals. “It would be a moon mission
for our field?” Burke says. The effort, which
would harness an sutomated synthesis ma-
chine he and his colleagnes developed to
snap wgether molecules from a set of pre-
made building blacks, could cost §1 billion
and take 20 years, Burke estimates, But the
iea captivates at least some in the field
Assuming it's a robust technology, 1 would
have to think it would be revolutionary
says John Reed, the global head of pharma

research and early development at Roche in
Basel, Switzerland. “Even if it only allowed
you to make half the compounds, it strikes
me as worthy”

Matural products have eountless uses in
modern society. They make up more
half of all medicines, as well as dyes, diag-
nostie probes, perfumes, sweeteners, lotions,
and 5o on. “There's probably not & hame on
the planet that has not been impacied by
natural products” Burke says

But discovering, isolating, and testing new
natural products is slow, painstaking work.
Take heyostating, a family of 20 natural prod-
ucts first isolated in 1976 from spongelike
marine creatures called bryomans. Bryo-
statins have shown potential for treating
Alzheimers disease and HIV, and demand
has skyrocketed. ¥et chemists must mash up
I4tons of bryozans to produce just 18 grams
of bryustatind. Synthesizing new brynstatin
is equally hard, each one requiring dozens of
chemical steps.

Burke thinks there is a better way. Two
years ago, he and collesgues unveiled a
machine that can link & variety of bulding
blocks Lego-wise to create thousands of nat-
ural product compounds and their structural
relatives (Science, 13 March 2015, p. 1190).
Now he says the approach ean be scaled
up. Molecular biologists have already auto-
mated the sythesis of short strands of DNA,
proteins, and sugar chains, rerolutionizing
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# ning to understand the global significance

£ of the Weng'an hiota and popes that they

£ will act to stop mining permanently.

2 Kathleen McLaughiin isa writer in Bejing. Martin Burke says his synthesis machine could turbachar ge chemists’ ability to create natural produets.
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