Full Report webpage
Extract from:

Gates
to a Global Empire

OVER SEED, FOOD, HEALTH, KNOWLEDGE
...AND THE EARTH

A GLOBAL CITIZENS' REPORT

Coordinated by


https://navdanyainternational.org/publications/gates-to-a-global-empire/

GENE EDITING: UNEXPECTED OUTCOMES AND RISKS' 2

GM Watch, Technical advisor: Dr Michael Antoniou

ore papers have been published on unintended outcomes and risks of gene
editing in medical research on human and animal cells and laboratory
animals, compared with plants.

The results have implications for the gene editing of farm animails. The problems
found with human and animal gene editing are increasingly being confirmed in plant
gene edifing.

The unintended mutational (DNA damaging) outcomes summarized below
occur after the gene-editing tool has completed its task of creating a double-strand
DNA break. The mutations occur as a consequence of the cell’'s DNA repair machinery,
over which the genetic engineer has no conftrol. So even if scientists eventually succeed
in avoiding off-target mutations, most of the unintended mutations described can sfill
occur at the infended gene-editing site.

This lack of full control of the gene-editing procedure, as well as gaps in our
knowledge of outcomes, point to the need for strict regulation of gene editing in food
crops and farm animals. Regulation must start from consideration of the genetic
engineering process used to create the gene-edited organism (“process-based
regulation”), so that regulators know where things can go wrong and what to look for.

NEED FOR REGULATION

New GM plants do not have a history of safe use and should not be exempted from
biosafety assessments.

Eckerstorfer MF et al (2019). Front Bioeng Biotechnol 7:31. 3
Gelinksky E and Hilbeck A (2018). Environ Sci Europe 30(1):52.4

CHANGES INDUCED BY GENE EDITING ARE NOT THE SAME AS HAPPENS IN NATURE

Gene editing makes the whole genome accessible for changes — unlike naturally
occurring genetic changes.

Kawall K (2019). Frontiers in Plant Science 10:525. 5
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UNINTENDED MUTATIONS

Below is a selection of studies showing different types of unintfended mutations
resulting from gene editing that can affect the functioning of multiple gene systems.
The consequences are an alteration in the plant’s protein and biochemical function,
which could lead to poor crop performance and/or the production of novel toxins and
allergens or higher levels of existing toxins and allergens.

Off-target mutations

Gene-editing tools, especially CRISPR, are prone to causing mutations (damage)
to the organism’'s DNA at locations other than the intended edit site ('off-target
mutations"). This can alter the function of other genes, with unknown consequences to
biochemical composition and function.

Wolt JD et al (2016). The Plant Genome 9(3):10.3835/plantgenome2016.05.0047. ¢
Zhu C et al (2017). Trends in Plant Science 22(1):38-52. 7

Large deletions and rearrangements of DNA at both off-target and on-target gene
editing sites

Large deletions and rearrangements of the plant’s genome, which can involve
thousands of base units of DNA, have been observed following CRISPR gene editing.
These mutations can affect the functioning of many genes, leading to alterations in the
plant’s protein and biochemical composition.

Biswas S et al (2020). Journal of Genetics and Genomics. May 21.8
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Creation of new gene sequences leads to new RNA and protein products

lteration of the genetic code of the targeted gene can produce mutant forms of
the protein it encodes for, new RNA, and new protein products. These outcomes can lead
to changes in the plant’s biochemistry.

Mou H et al. (2017). Genome Biology 18:108.
Tuladhar R et al (2019). Nat Commun 10, 4056 (2019). 12
Smits AH et al (2019). Nat Methods 16, 1087-1093. 3

Gene-editing process-induced mutations

The gene editing process, taken as a whole (including plant fissue culture and GM
transformation procedure), induces hundreds of uninfended mutations throughout the
genome of the plant. This can affect multiple gene functions with unknown consequences
to protein biochemistry and metabolic activity.

Tang X et al (2018). Genome Biology 19:84. 14

Insertion of foreign and contaminating DNA into genome at editing sites

Following creation of a double-strand DNA break by the CRISPR gene-editing tool,
the repair can unexpectedly include the inserfion and rejoining of the broken DNA ends of
the recombination template DNA used in SDN-2 and -3, or the insertion of contaminating
DNA present in materials used in the plant tissue culture. This inserfion of extraneous DNA in
the genome of the plant, which can take place at off-target sites as well as the infended
on-target edifing site, has the effect of infroducing new gene functions, as well as disrupting
the function of host genes. These effects can combine to alter the biochemical function of
the plant in unexpected ways. Reports (Norris et al., 2020; Skryabin et al., 2020; Molteni 2020)
describe insertion of the whole plasmid DNA molecules that acted as the recombination
template for the SDN-2 or SDN-3 procedure. The insertion of these plasmid DNA templates
will invariably result in at least one antibiotic resistance gene being incorporated in the
genome, as these are a component of plasmids. This risks the transfer of antibiotic resistance
genes to disease-causing bacteria in the environment and more worryingly, in the gut of the
consumer, which would compromise medical use of antibiofics.

Norris AL et al (2020). Nat Biotech 38(2):163-164. 15
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