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Summary

In 2019, the National Academy of Sciences (Leopoldina), the German Research
Foundation (DFG) and the Union of the German Academies of Sciences and Humanities
published a ‘Statement’ on genome editing, also known as new genomic techniques or
new techniques of genetic engineering (New GE).

The authors of the ‘Statement’ claim that there are no specific risks associated with the
application of genetic engineering in plant breeding and are demanding changes to EU
GMO regulation. As a consequence, most genetically engineered organisms would no
longer undergo mandatory risk assessment and approval process as requested by current
EU regulation.

Institutions representing the highest scientific standards, such as Leopoldina and DFG,
should carefully avoid any conflict of interest. However, several of the experts involved
in the Statement have specific interests in patent applications in the field, and some also




have close affiliations with industry. The involvement of a substantial number of experts
with vested interests in New GE applications undermines the credibility of the Statement.
One gets the impression that highly regarded scientific institutions are at risk of being
used as a platform for lobby groups.

Bias in composition of the experts group had a strong impact on the content of the
Statement not being in accordance with the necessary scientific standards: instead of
performing a detailed analysis of the differences between previous methods of GE and
New GE, many assumptions are made which are not, or not sufficiently, based on
science. In summary, the technical potentials and the risks of New GE are far more
complex than presented in the Statement.

As shown in several more recent publications, the need for detailed risk assessment
cannot be limited to organisms with additionally inserted gene sequences. Without strict
regulation of New GE, the uncontrolled release of large numbers of organisms has to be
expected with biological characteristics not developed gradually through evolution. This
would result in the substantial likelihood of damage to ecosystems, agriculture, forestry
and food production.

The Statement and the experts involved

In 2019, the National Academy of Sciences (Leopoldina), the German Research
Foundation (DFG) and the Union of German Academies of Science and Humanities
published a ‘Statement’ on genome editing, also known as new genomic technologies or
new techniques of genetic engineering (New GE).

The Statement can be divided into two main parts: a short text on the technical
characteristics of New GE processes and a longer text on political and regulatory aspects,
including a call for the deregulation of most of the current New GE applications. These
demands are very similar to those raised by industry and lobby groups active in this field.

Testbiotech has therefore looked at the list of experts involved (see Figure) in the
Statement and found that experts on environmental risks are largely underrepresented.
Furthermore, at least five of the experts in the working group have their own vested
interests in applications of New GE. These experts are known for filing patent
applications in the field and / or having close affiliations with industry: Ralph Bock
(several patent applications, affiliated to the biotech company Plastomics), Bernd Miiller-
Rober (many patent applications, also in collaboration with Bayer), Holger Puchta (patent
applications in collaboration with BASF), Detlef Weigel (many patent applications,
consulting with industry, member of Scientific Board of Computomics, a company
offering services to the seed industry) and Ernst-Ludwig Winnacker (long time affiliation
with the Bayer corporation).
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These findings raise substantial questions in regard to the independence of the members
of the working group. Whatever the case, the involvement of a substantial number of
experts with vested interests in the application of New GE undermines the credibility of
the Statement. Testbiotech believes that institutions representing the highest scientific
standards, such as Leopoldina and DFG, should carefully avoid any conflict of interest.
Otherwise, these highly acknowledged scientific institutions are at risk of being used as a
platform for lobby groups.

Lack of rigorous scientific analysis

Taking a closer look at the published Statement, there is an evident lack of necessary due
diligence in presenting the new technical potentials and risks of New GE. The Statement
misses out sufficient explanation of the new technical potentials opened up by New GE,
which go beyond conventional breeding and previous methods of genetic engineering.

These technical characteristics are highly relevant for the discussion on the risks of new
GE organisms: In contrast to chemical or physical mutagens, tools such as CRISPR/Cas,
can directly interact with the biological mechanisms on the level of the genome by

circumventing natural mechanisms of gene regulation and genome organisation. Several



cytogenetic factors (mechanisms of gene regulation) are known to impact the mutation
rates such as histone modifications, chromatin accessibility, distancing of coding
sequences from mutational hotspots as well as specific repair mechanisms (see, for
example, He et al., 2017; Belfield et al., 2019; Kawall 2019). These factors emerged
during evolution and can, for example, protect specific genomic regions against too
frequent mutations. The underlying mechanisms and processes will impact the outcome
of physico-chemical mutagenesis as well as other method of traditional breeding. New
GE is designed to circumvent these mechanisms. In particular, the nuclease CRISPR/Cas
for the first time makes the whole genome available for technical interventions and
alterations (Kawall 2019). Organisms generated by these methods can have profoundly
changed genomes even if no additional genes are inserted.

New GE can enable changes in the biological characteristics of plants without
introducing any additional DNA sequences. These changes can exceed the range of
characteristics developed gradually through evolution or previous breeding methods.
Therefore, the risks associated with the release or usage of the genetically engineered
organisms for food production need to be examined thoroughly. For example, changes in
the plant composition can also impact plant interactions with the environment (such as
pollinators, wild life species and soil organisms). If, within short periods of time, a large
number of these New GE organisms are released, they may become disruptive to
ecosystems and severely endanger biological diversity (for overview see Testbiotech
2020).

There are further risks besides the intended new biological characteristics; a wide range
of specific unintended effects has been observed in New GE experiments. These effects
arise, for example, from the multi-step process of genetic intervention, which in many
cases also implies the use of ‘Old GE’ methods. There are further causes of unintended
effects such as the lack of precision of the CRISPR/Cas gene scissors. There have been
reports of rearrangements of the genome, including the unintended insertion of additional
genes. In many cases, the genome is unintentionally cut in regions which are similar to
those of the target DNA, i.e. mistakenly cut by the gene scissors. These unintended
effects can be significantly different from those arising from conventional breeding.
Therefore, all the effects caused by the multi-step process of New GE have to be taken
into account in risk assessment (for overview, see Kawall et al., 2020; Testbiotech 2020).

In summary, there are some major and very basic deficiencies in regard to the scientific
standards of the Statement. To exemplify these deficiencies, Testbiotech has selected
some passages from the summary of the Statement and commented in the Table below.



Table: Selected findings and assumptions from the Statement (see ‘summary and recommendations’)

and Testbiotech comments

Assumptions made in the Statement

Testbiotech comment

In contrast to traditional breeding methods, genome
editing methods enable directed, cost and time-
saving modifications (mutations) of the genome of
crops which are often indistinguishable from
naturally occurring mutations.

(1) We agree that the method of genome editing
differs from traditional breeding methods. However,
these differences are not explored in the Statement.
This is a major deficiency, e.g. as shown by Kawall et
al. (2020); these differences are highly relevant for
the risk assessment of the resulting organisms.

(2) To check this claim, we examined the list of New
GE organisms published in the USDA’s Animal and
Plant Health Inspection Service (APHIS)'. We were
unable to find any indication that these organisms
would not be distinguishable. On the contrary, e.g.
Duensing et al. (2019) point out that in most cases,
plants derived from New GE can be distinguished by
their genotype. Furthermore, Chhalliyil et al. (2020)
showed that even minor changes in the genome can
be used to identify the relevant products.

The blanket legal classification as a GMO therefore
fails to consider the type of genetic modification
present in the genome edited organism, and whether
this modification could have occurred accidentally
or through traditional breeding methods.

The Statement mixes up facts (such as the processes
used to produce New GE organisms) with speculation
(such as accidental occurrence of specific organisms).
Such speculation would severely undermine the
scientific basis for risk assessment in the EU. From a
scientific point of view, there is no alternative to
starting with the technical process in order to enable
sufficiently reliable risk assessment of GE organisms.

It also disregards whether the origin of the genetic
modification can be identified and attributed to a
particular breeding method.

The Statement confuses the relevant regulatory
details. EU regulation requests a method of
identification of specific products (such as those
presented by Chhalliyil et al., 2020). However, these
methods do not always allow the identification of the
process used to develop the organism. Therefore, the
method used to produce the GE organism has to be
described in the dossier filed for approval.

Potential risks can only emanate from the modified
traits of the organism as a product of the breeding
process, and not from the process itself.

This claim is factually wrong. No matter whether
transgenesis or New GE is applied, the process used
for generating the organism is highly relevant for risk
assessment (see, for example, Kawall et al., 2020;
Eckerstorfer et al., 2019).

The products of random mutagenesis breeding using
high-energy radiation or mutagenic chemicals have
been classified by the European legislator as ‘safe’
GMO:s for decades and are therefore exempt from
GMO regulation. This is in line with the consistent

The Statement fails to explain the fundamental
differences between breeding and genetic
engineering:

(1) methods using physico-chemical mutagens

1

Regulated Article Letters of Inquiry
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application of the precautionary principle, under due
consideration of opportunities as well as risks.
Likewise, even after almost 30 years of worldwide
utilisation of transgenic crops produced using
conventional genetic engineering in agriculture, no
risks inherent to the technology could be detected for
humans, nature or the environment.

(which are often summarised as ‘random
mutagenesis’) are fundamentally different from
biotechnological methods (using biological mutagens
such as CRISPR/Cas): New GE can directly
introduce new traits into plants and organisms by
circumventing the mechanisms and processes which
naturally shape the pattern of mutations in plants and
animals. Several cytogenetic factors, e.g. histone
modifications, chromatin accessibility, distancing of
coding sequences from mutational hotspots and
certain repair mechanisms are all known to impact
the mutation rates. These mechanisms of gene
regulation will impact the outcome of physico-
chemical mutagenesis as well as of any other method
of traditional breeding (see, for example, He et al.,
2017; Belfield et al., 2019; Kawall 2019). However,
New GE makes the whole genome accessible for
genetic changes (Kawall, 2019), generating
organisms with biological characteristics and risks
that go beyond methods used in conventional
breeding (Testbiotech 2020). Therefore, organisms
derived from New GE always have to undergo
mandatory risk assessment.

(2) It is factually wrong that no risks inherent to the
GE technology have been detected for people, nature
or the environment. Indeed, many risks are known to
be inherent in the method of genetic engineering and
are routinely assessed by the European Food Safety
Authority (EFSA). These risks concern the molecular
level as well as plant composition and phenotype.

For example, the GMO definition or the associated
exemptions should be revised in order to exclude
genome edited organisms from the scope of
application of genetic engineering law if they do not
contain foreign genetic information and/or if they
contain a combination of genetic information which
may also arise naturally or through traditional
breeding methods.

Organisms generated through New GE may contain
pervasive changes in their genomes, including in
cases where no additional genes are inserted.
Therefore, the need for detailed risk assessment
cannot be limited to organisms with additionally
inserted gene sequences.

Deregulation as proposed in the Statement is likely to
result in the uncontrolled release of large numbers of
organisms with biological characteristics that have
not adapted through evolution. Consequently, there is
a high likelihood of damage to ecosystems,
agriculture, forestry and food production.




Consequences of insufficient regulation

If the recommendations presented in the Statement were to be turned into political
decision-making, this would lead to the emergence of problems similar to those known
from the US: already around 80 New GE organisms have been exempted from regulation
by the US FDA.? At the same time, there is no access to detailed data about the process
and target of the genetic intervention used in those cases. The necessary information for
monitoring, control and independent risk assessment are not available.

It has to be kept in mind that without sufficient regulation of New GE

e severe damage to biological diversity is likely;

e risks to food production may be introduced and accumulate unnoticed;

e access to data needed for risk assessment by independent experts will not be made
available;

e no measures can be taken against the uncontrolled spread of the organisms in the
environment;

e no data will be available to track and trace the New GE organisms and products
derived thereof;

e agriculture and food production relying on GE free sources can no longer be
protected.

Conclusion

Organisms generated by New GE may contain pervasive changes to their genomes even if no
additional genes are inserted. Therefore, the need for detailed risk assessment cannot be limited to

organisms with additionally inserted gene sequences. As a result, detailed examination of all
organisms derived from New GE has to be mandatory and has to start with the specific
process used to generate the organisms.

Without strict regulation of New GE, the uncontrolled release of large numbers of
organisms with biological characteristics not arising from evolution can be expected. This
would result in the substantial likelihood of damage to ecosystems, agriculture, forestry
and food production.

?  www.aphis.usda.gov/aphis/ourfocus/biotechnology/am-i-regulated/
Regulated Article Letters of Inquiry
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