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Seeds of change
The European Union faces a fresh battle over 
next-generation plant-breeding techniques.

The US plant-breeding company Cibus is proudly rolling out 
its first crop created with an innovative precision gene-editing 
technology: herbicide-tolerant oilseed rape.

The crop will be planted in the United States this spring and the 
firm already has authorization to cultivate it in Canada. The technol-
ogy switches just a few nucleotides in a plant’s DNA; the company’s 
webpage points out that because it works without integrating foreign 
genetic material, the resulting plants cannot be stigmatized as trans-
genic. They will, it optimistically declares, “be globally acceptable”.

Cibus, based in San Diego, California, hopes that plants imbued in 
this way with traits that improve their robustness or nutritional value 
will also find favour in the European Union (EU), where many coun-
tries vehemently oppose genetically modified (GM) crops created by 
transfer of specific foreign genes.

In 2012, the United Kingdom took a bold leap on open-access 
publishing, announcing that all research articles produced by its 
publicly funded scientists should be made free to read. A fine 

pledge, but three years on, it has experienced some practical difficul-
ties. It is instructive to examine them.

To quote the mantra of Research Councils UK (RCUK), the umbrella 
body for the seven national funding agencies that is overseeing the 
publishing conversion: “open access is a journey, not an event.” Con-
tinuing that metaphor, it seems that the United Kingdom has been sent 
out as an advance party on this journey. Its scientists and publishers 
are scouting through thickets of confusion on their way to bringing 
about ‘gold’ open access. This is the system in which a published article 
is immediately made freely available, with maximum opportunity to 
reuse it for applications such as text-mining and translation.

Many nations have not set open-access policies. Others, including 
the United States, are loitering with little intent, and mandating only 
delayed access to an author’s version of a peer-reviewed manuscript — 
a ‘green’ form of open access that ultimately benefits science less (see 
Nature 494, 401; 2013). RCUK favours a mixed model, but one that 
gradually migrates towards gold. A review of its progress, published 
in March, serves as a useful guide and should be examined by funders, 
publishers and institutions (see go.nature.com/tz2orl). 

One problem is that it is hard to track progress, good or bad. RCUK 
and many British institutions cannot systematically count RCUK-
funded papers, let alone those published as open access. As a result, 
RCUK, although strongly confident, cannot be entirely sure whether 
the £17-million (US$25-million) open-access fund it gave to universi-
ties in 2013–14 has produced the desired result of at least 45% of its 
funded papers being either green or gold open access.

This underlines the need for researchers to use the ORCID system, a 
single digital identifier for individuals that links their published papers 
and grant applications. Use of FundRef, a service from non-profit pub-
lisher alliance CrossRef for reporting funding sources, is also essential. 

Open-access licences are another major source of confusion. The 
London-based biomedical charity the Wellcome Trust, which has long 
mandated gold open access and provides the funds to cover it, reported 
last month that it now sees 87% compliance with its policy — but that 
only 66% of papers are accompanied by a liberal publishing licence 
that allows extensive reuse of text. Licence information, it says, is often 
ambiguous or contradictory, and records for open-access payments 
can be lost between authors and publishers.

RCUK says that the licence problem is compounded by research-
ers not understanding which licence they need to use to comply with 
the open-access policy, and by publishers offering a range of ‘open’ 
licences. (Since January, all 18 open-access journals owned by Nature 
Publishing Group have switched to using the fully liberal CC-BY 4.0 
licence as a default, and to charging a flat fee.)

And then there are costs. All experiments should be encouraged in 

the evolving gold open-access market, but academics should know 
that fees for papers published in fully open-access journals are lower 
than those of ‘hybrid’ subscription journals that allow an open-access 
option. The Wellcome Trust says that the average fee levied by hybrid 
journals is 64% higher than that charged by fully open-access titles. 
British funders are now pondering steering the market by dissuad-
ing researchers from publishing in hybrid journals, as other countries 

have done. 
The RCUK review did not have the remit 

to question whether RCUK should continue 
to hand out money for gold open-access pub-
lishing. But with a new UK government in the 
offing and the country looking increasingly 
isolated in its gold-leaning stance, there must 

be a concern that the agency might end up scrapping its gold preference. 
Last year, four influential UK university-funding bodies announced 
a green open-access policy that will further steer academics towards 
delayed public archiving of manuscripts.

In conclusion: the road to gold open access will be bumpy and hard 
to navigate. But what is encouraging is that these issues are being aired, 
with publishers, funders and researchers talking to each other about 
the costs and challenges. The take-home message from the RCUK 
review is the need to keep discussing difficulties publicly — for only 
then can other nations learn from the United Kingdom’s experience. ■

“Britain looks 
increasingly 
isolated in its 
gold-leaning 
stance.”

All that glitters
A review of the United Kingdom’s progress towards ‘gold’ open-access research is  
instructive — for funders, publishers and scientists both at home and abroad. 
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Lunar affairs
A study in Nature adds a dramatic twist to the 
backstory of a neighbour we thought we knew.

In the stories of many human cultures, the Solar System is 
something of a family affair. The Norse people and the Incas of 
South America believed that the Sun and the Moon were brother 

and sister. A Native American myth has them as husband and wife 
(although the husband wants to eat his children, the stars). The Moon 
as a mother is a common theme.

Now scientists have suggested a rival celestial tale with a twist that is 
more common to terrestrial television dramas: the sudden appearance 
of a long-lost sibling. The early Earth had a near-identical geological 
twin, they say. The two young planets, of course, had a falling out 
and the twin vanished. But before it did so, it saddled Earth with an 
orbiting Moon-child.

The the origin of the Moon is a classic story that has been told many 
times. The latest version — written in a research paper on page 212 — 
still has some plot holes. But it is a cracking tale.

The time: some 4.5 billion years ago, in the earliest days of the Solar 
System. The place: hostile. A long time ago, if you like, in a galaxy not 
very far away. Thousands of adolescent protoplanets whizz around 
the Sun, bashing into each other, some breaking into smaller pieces 
and forming others as they soak up the freed materials. One of these 
protoplanets, lying not too far from the Sun and not too close, is what 
we now call Earth.

Enter, stage left, protoplanet Theia. Smaller than proto-Earth, it was 

raised in a similar neighbourhood. A chance meeting set the two on 
a collision course. The meeting is violent, and — here it helps if you 
imagine the most gravelly cinematic voice-over you can manage — life 
for both will never be the same again.

Theia becomes a giant cloud of dust infused with bits spewed from 
the injured proto-Earth, which quickly comes together to form the 
Moon. Earth gains a dependant.

The script might sound familiar; the plot more of a remake than of 
anything original. But here is the difference. Previously, many plan-
etary scientists considered that it was too much of a stretch to say 
that young Theia and Earth were so closely related. It is much more 
plausible, given the chaos of the time, to present Theia as a random 
stranger. But that creates a continuity error: the mineral composition 
of rocks retrieved from the Moon is eerily similar to those of Earth.

Either Theia and Earth are related, or our best models of how the 
Moon formed are wrong. But if they are related, then why is it that the 
other bodies in the Solar System that we have studied seem to be so 
different from each other? What are the chances, given the number 
of objects out there at the time, that proto-Earth would be hit by a 
near clone?

The latest study runs computer simulations of those early days, to 
investigate the possible backstories of the major characters, including 
how and where they formed and their probable orbits. (A note to film 
directors: this bit is probably best presented as a montage.) The num-
ber crunching offers a realistic script: there is a one-in-five chance that 
proto-Earth and Theia could have formed at about the same distance 

from the Sun, so from the same stuff, and then 
run into each other to make the Moon. True, it 
is not a cut-and-dried ending that ties up all the 
loose ends before the credits roll. But all the best 
stories leave room for a sequel. ■

That hope has logic on its side, and it is not misplaced. In Febru-
ary, authorities in GM-hostile Germany told Cibus that they would not 
consider products created by gene editing as GM, but as products of con-
ventional plant breeding. However, with new battle lines already being 
drawn, broader approval and acceptance are unlikely to be so simple.

The first battle for GM crops in Europe is currently drawing to an 
unsatisfactory close. EU legislation from 2001 dictates that the Euro-
pean Food Safety Authority (EFSA) must carry out a scientific risk 
assessment of any GM strain submitted for authorization. Member 
states must then vote on whether to pass it, obliging all of them to 
permit the crop’s cultivation if it is approved.

But these votes have almost never yielded the required majority for 
or against any strain given the EFSA green light. And the European 
Commission has never dared to exercise its right to enforce a positive 
decision in cases of impasse. Instead, it has proposed new rules, which 
came into force last week, allowing EU member states to opt out of a 
requirement to allow cultivation on non-scientific grounds.

Although it is smart politics, the rule will not be enough to break 
through the authorization impasse, because all nations must still vote, 
and a qualified majority must be reached. So, in the next few weeks, 
the commission will propose further legislation that is likely to allow 
member states to opt out of the authorization process too. This could 
finally get the system going again, and give GM-friendly countries 
such as Spain a wider range of GM crops to choose from.

Meanwhile, science has moved on. Plants without foreign genes 
can now be created with a variety of methods and technologies that 
precisely tweak or change the regulation of a native gene. Such plants 
should reassure anti-GM lobbies that criticize the moral right of 
scientists to ‘play God’, and the alleged instability of foreign genes. But 
environmental groups such as Greenpeace seem far from convinced. 
In January, several groups wrote an open letter to the commission 
insisting that new methods that change DNA structure or interfere 
with gene regulation in any way should also be subject to the EU’s tight 

GM regulations. They argue that the precautionary principle should 
continue to apply — and that because of the enhanced abilities of the 
technologies, the safety bar should in fact be raised.

The commission is again playing for time. In 2007, it appointed an 
expert panel to advise it on the ever-expanding plant-breeding toolbox. 
The panel’s report was submitted in 2012 but never published. The com-
mission now says that it has set in motion a “thorough legal analysis” 

of the definition of ‘GM organisms’ in its own 
legislation, and of the criteria for excluding 
certain technologies. The conclusions of the 
analysis, it warns, “cannot be anticipated”.

Most plant scientists consider the new tools 
to be helpful extensions to normal plant-

breeding practice. In many cases, they say, the plant products are indis-
tinguishable from the original plants and are intrinsically even safer than 
GM plants. Two years ago, the European Academies Science Advisory 
Council, an umbrella group for national academies in Europe, argued 
that the time had come for regulators to abandon their fixation on plant 
technologies and instead carry out risk assessments on the individual 
plant products. In February, the European Plant Science Organisation, 
an independent body representing more than 220 research institutes and 
universities from 28 European countries, as well as Australia, Japan and 
New Zealand, reiterated the message.

Late last month, the Leopoldina, Germany’s national academy of 
sciences, published a similar position paper in the hope of influencing 
its government, as the country deliberates anew the legal environment 
of its GM regulations. Both Germany and the commission are watch-
ing and waiting. In their letter to Cibus, the German authorities noted 
that their statement of readiness to consider products of gene editing 
as non-GM would be invalidated if the European Commission were 
finally to decide otherwise.

As Europe’s first battle on GM staggers to an uneasy truce, a second 
— and perhaps more important one — is approaching. ■

“The European 
Commission is 
again playing for 
time.”
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