
Viewpoint: CRISPR crop revolution provides counterpunch to ‘misinformation’
promoted by anti-GMO campaigners

or as much as humans benefit from technology, we’re generally fearful of innovation, it seems.
Nothing illustrates this better than the controversy over GMO crops. After more than 20 years of
using biotechnology to improve our food supply, scientists and farmers continue to battle
widespread misinformation that keeps consumers and many public officials around the world

fearful of plant breeding tools that are clearly safe and effective. 

The recent arrival of new breeding techniques (NBTs) such as CRISPR has enabled scientists to cheaply
develop desirable food crops with a level of speed and efficiency that wasn’t possible just a few years ago.
But these plant-breeding innovations could also help the scientific community dampen the public’s fear of
new technologies, potentially shifting how society thinks about food safety and innovation on the farm.

Standing in the way of this science outreach effort are critics of crop biotechnology, who commonly refer
to NBTs as novel, untested methods of manipulating the products we buy at the grocery store. Their
overarching concern seems to be that increasingly precise plant breeding tools will introduce some
unexpected harmful element into our food supply. Commenting on a recent study investigating CRISPR,
geneticist and frequent critic of biotech crops Michael Antoniou claimed,

The discoveries described in this study add to the increasing number of ways in which gene
editing can go wrong. Regulators need to fully take on board these and other findings of off-
and on-target unexpected outcomes from gene editing and subject all products produced with
these methods to a comprehensive health risk assessment before considering market approval.

What Antoniou and other skeptics overlook, however, is that these emerging techniques are remarkably
similar to their much older predecessors, only far more precise. NBTs involve making very specific
changes in the genome of a food crop, on the order of one or two nucleotides.
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Misunderstanding this basic concept of plant genetics leads many activists to claim that gene-edited crops
that are effectively identical to their conventional counterparts somehow present a new risk to human
health or the environment. On the contrary, we know more today about what happens when we edit the
genetics of food crops than we ever have. There are many examples of mutant crops that have been with
us almost since the beginning of agriculture that help illustrate this point.

Mutations are nothing new

Let’s take a look at several cultivars that present mutations that have been preserved and disseminated
by humans across generations. In the case of wheat, for example, seeds were once dispersed naturally
by the wind and animal activity, but a mutation in the crop’s genome now keeps the seeds in the plant to
be harvested later. A 2015 study describes this feature, known as a “grain dispersal system,” that was
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also unconsciously used by farmers during barley domestication to select seeds with a non-brittle rachis
(the main stem holding the grain shaft together). Wild barley apices are brittle at maturity due to thin cell
walls at rachis nodes, a characteristic provided by two genes (Btr1 and Btr2). During domestication,
deletions in those genes gave the rachis its non-brittle quality.

Another example of natural mutation can be seen in wild roses. 1000 years ago, a mutation disabled a
gene in wild roses that represses flowering, which changed the roses from seasonal flowering to recurrent
flowering. This mutation, along with many others that happened during the domestication process, helps
explain why we can find big, beautiful roses everywhere.
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Smallholder farmers in Mexico using a cropping system known as milpa to grow corn and beans provide
yet another useful illustration. After the harvest every season, these growers choose the best corn plants
based on their knowledge and preferences to preserve the seeds of these varieties and cultivate them the
next year. The desired characteristics are usually the result of sporadic mutations that lead to a different
color, shape or size of the grain.

Selecting for mutant genes is still the foundation of plant breeding today. But with new breeding
techniques, it’s possible to recreate these mutations and make other specific changes to the genome of a
cultivar that aren’t possible using conventional breeding methods.
With the introduction of genetically modified (or transgenic) crops in the 1990s, a regulatory framework
worldwide was developed to safeguard the environment, human and animal health. But what happens to
crops that resulted from natural mutations? They are largely unregulated because they haven’t posed a 
risk to human health, despite the fact that we don’t know exactly how their DNA has been changed over
the centuries.

Meanwhile, activists want NBTs, which are far more precise than conventional breeding methods, to be
very tightly regulated, to the point that they are effectively banned. This is how the regulatory situation
stands in Europe today, to the chagrin of the continent’s biotech scientists.

Follow the latest news and policy debates on sustainable agriculture, biomedicine, and other ‘disruptive’
innovations. Subscribe to our newsletter.
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This is a shame because new breeding techniques are powerful tools that, if fully adopted, could help
expand the biological diversity of our crops. Wild plant varieties could be used to generate even better
cultivars to help farmers surmount challenges unique to their local environments. For example, the wild
ancestor of maize (corn) has been studied by geneticists in order to understand how it adapts to different 
conditions such as high and low elevations and varying climates. This understanding could potentially help
develop cold-hardy corn lines for high-latitude regions, as well different varieties better suited for warmer
regions.

Novel techniques such as CRISPR have been in the spotlight in recent years. A wide range of opinions
has been shared through social media and in the mainstream press, as policymakers debate how these
new techniques should be regulated.

As that policy debate continues in Europe and elsewhere, the fact remains that safe, nutritious gene-
edited crops are ready to be commercialized—and they usually can’t be distinguished from varieties
developed with a conventional breeding method. Opponents of NBTs may never comprehend this basic
lesson of plant genetics, but that doesn’t mean regulators have to follow their lead.

A version of this story previously ran on the GLP on Jan 21, 2020.
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