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campaigns, research funding, and policy
development, including deregulation and
multiple intellectual property regimes,

in particular, patenting frameworks.

In this first factsheet in a series of four,
we provide an overview of genome
editing and delve into the veracity of the
claims made about its potential, while
bringing into sharp relief the agenda of
agrochemical-biotech companies.

In a related briefing, we discuss
the interlinkages between artificial
intelligence and synthetic biology.?

1. | Buchanan, K. The Ultimate Arrogance: genetic engineering and the 2.| https://t2m.io/BlackBoxBiotech_post
human future. https://www.jstor.org/stable/43248162. 1988 Quoting
the distinguished Austro-American biochemist Erwin Chargaff




GENOME EDITING CANNOT BE
CALLED PLANT BREEDING
BECAUSE IT IS A LABORATORY
TECHNIQUE THAT FOLLOWS THE
SAME PROCESS AS TRANSGENIC
GENETIC MODIFICATION.

3. | https://achio.org.za/gm-biosafety/two-simplified-briefings-
introducing-new-gm-technologies-and-biosafety-risks/

of high-throughput phenotyping technologies
are also used in providing genetic and
phenotypic information (Hickey et al., 2019).

Genome editing cannot be called plant
breeding because it is a laboratory
technique that follows the same process
as transgenic genetic modification (GM):
in the laboratory, foreign genetic material
is introduced into the target gene or genes
to allow further development of cells and
into a whole plant (Sirinathsinghji, 2024).

There are different kinds of genome
editing systems:

e (Clustered Regularly Interspaced Short
Palindromic Repeats (CRISPR), typically
using a Cas9 protein (CRISPR-Cas9)

e Transcription activator-like
effector nucleases (TALENS)

e Zinc finger nucleases (ZFNs)

e Homing endonucleases or meganucleases

See more details on these technologies

and associated risks in ACB's 2017
publications: Biosafety Risks of Genome
Editing Techniques in Plant Breeding® and
Deception or Dishonesty? A critical review

of the Academy of Science in South Africa’s
(ASSAf's) report on second-generation GMOs.*

4, ‘ https://achio.org.za/wp-content/uploads/2022/04/ASSAF_Paper_Web.pdf
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FIGURE 1: CRISPR/CASS GENOME EDITING

The most popular of these are CRISPR-Cas9
and TALENSs. CRISPR-Cas9 inserts a Cas9
protein and an RNA enzyme (taken from
bacteria) into the gene to be edited. The
Cas9 protein cuts the DNA at the target site

(the gene determined to be responsible for a
particular trait). To date, CRISPR is mainly used
to delete genetic elements (called knockouts).
The bacterium Agrobacteriam teumefaciens
transfers genes into the edited plant, or gold-
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T0 DATE. CRISPR IS
MAINLY USED TO DELETE
GENETIC ELEMENTS
(CALLED KNOCKOUTS).

FIGURE 2: TRANSCRIPTION ACTIVATOR-LIKE EFFECTOR NUCLEASE (TALEN)
GENOME EDITING

plated DNA is projected at plant tissues at high TALENSs were developed by researchers

speed and pressure to penetrate the cell wall. at Martin Luther University in Germany

The CRISPR technology is also said to include and patented and licensed by the 2Blades

a CRISPR-Combo that can simultaneously Foundation. It is said to improve traits in rice
knock out genes while activating others or and wheat, among other crops (ISAAA, 2021).
tweak specific genes without breaking the TALENS use protein combinations to target a
DNA strands (Innovative Genomics, 2022). specific DNA sequence and to cut the DNA.
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It has not done that. In the last 30 years, GM
technology has not moved significantly past two
primary traits: herbicide and insect resistance.
Both traits have generated challenges for
farmers in rapidly developing weed and pest
resistance and the emergence of secondary
pests (Sirinathsinghji, 2024). Very few crops are
developed to be resistant to viruses or drought,
or are biofortified (Rock et al., 2023), and there
has been no successful commercialisation of
complex traits, such as climate resilience or
biofortification (Sirinathsinghi, 2024). This
basic and antiquated two-trait technology is
heavily tied to the lucrative herbicide market.
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SINCE THE 2000s. PROPONENTS
OF THE GREEN REVOLUTION HAYE
HAILED GENETIC ENGINEERING

AS THE TECHNOLOGY THAT WIIL
SOLVE AFRICA'S HUNGER AND
FARMER POYERTY CRISIS ...



https://www.flickr.com/photos/usdagov/7778264184

12 |-

©Rawpixel



ADVOCATES FOR
GENOME EDITING
CLAIM THAT
CROPS CAN BE

EDITED TO BE.
MORE NUTRITIQUS.
ALLEVIATING
NUTRITIONAL
INSECURITY.




e African scientists and farmers are largely
marginalised from R&D processes, and
public-private partnerships tend to
prioritise donor interests over the genuine
needs of farmers (Rock et al., 2023).

e Smallholder farmers have been placed on
a technological treadmill of expensive,
imported farming inputs and restrictive
crop management regimes. The ACB has
written extensively on these issues.®

e Pest resistance to the synthetic chemicals
accompanying GMOs and reduced yields
have resulted. A 2024 study into whether
Bt maize had increased yields compared to
conventional varieties in South Africa found
that while yields increased initially, since
GM maize introduction in 2004, there was
a significant decrease over time because of
increased pest resistance (Nalley et al., 2024).

e The economic burden of dealing with the
consequences of GM crops has been put
onto farmers (Sirinathsinghi, 2024).

5. | https://acbio.org.za/research-and-resources/tags-green-revolution/




FARMERS ARE LZEET-ON A
TECHNOLOGICAL TREADMILL,
FACING DEGRADED SOIL.S. REDUCED
AGRICULLTURAL-BIODIVERSITY.“AND
WORSE FINANCIAL CONDITIONS.



GENOME EDITING
SUPPOSEDLY ENABLES
TARGETED CHANGES
WITHIN GENOMES AND
HENCE THE CLAIM

IS MADE THAT IT IS
YERY PRECISE.

pathways is limited (Sirinathsinghji, 2019).
The gene or set of genes and how it functions
determines the outcome, not the genetic
modification. This includes how cells repair
themselves after the modification, insertion,
or deletion (Sirinathsinghji, 2019).

Any genome-edited crop plant that may make

it to the commercial market will likely generate
the same ‘unintended consequences’ as their
transgenic GM counterparts (Sirinathsinghiji
2019), including pest and disease resistance and
the emergence of secondary pests. In addition,
the genome editing process can intentionally
introduce foreign DNA (like the Cas9 protein
and the RNA enzyme) to add new traits to make
the edit. This foreign matter has to be bred out
and often remains in the final product, even
unintentionally. The final product is, therefore,
transgenic and a GMO rather than a gene-edited
product (Rock et al., 2023). It is, therefore,
misleading to describe genome editing as a
process free of transgenes and thus completely
different from GMOs. These processes have more
similarities than differences (Rock et al., 2023).

SPEED

Based on the fallacy of its ability to be
precise, it is claimed that gene editing can
speed up plant breeding, shaving years off of
development timelines for new or improved



THE GENOME EDITING

PROCESS CAN INTENTIONALLY
INTRODUCE FOREIGN DNA (LLIKE
THE CASY PROTEIN AND THE
RNA ENZYME) ‘TO ADD NEW
TRAITS TO"MAKE THE EDIT.

seeds. Conventional plant breeding can take up
to 10 years; GM breeding has brought this down
to about six years, and gene editing claims to
be able to halve this time (Rock et al., 2023).
This is based on the premise that regulatory
frameworks will be removed or radically

eased for this technology and that consumer
approval will be given. This may not be the case,
and gene-edited products could face similar
opposition from civil society and consumers

as their GM counterparts, including a counter-
movement to force requlation demanding
transparency, safety, and equity (ACB, 2024 a).

GOST

There are claims that it is a cheaper and

more accessible technology to use, but this

is a flippant claim because huge costs are
involved. These include the cost of a laboratory
and skilled scientists/technicians, the CRISPR
kit, and access to enzymes, DNA, and RNA,

as examples. A return on investment is

highly dependent on the deregulation of the
technology, which would also reduce the costs
involved in obtaining regulatory approval,
recordkeeping, acceptance by the public,

and being able to gain access to the tools

and genetic material desired without paying
exorbitant licensing fees derived from patents.

CRISPR CAS - an unsuccessful
technology and dangerous
distraction from real solutions

Over a decade since the global rollout

of CRISPR-Cas protocols and tools —
technologies used under synthetic biology
— promises of economically viable end
agricultural products have been unfulfilled.

A 2021 Greens/EFA report calls the
agricultural biotech industry’s claims about
gene editing techniques like CRISPR/

Cas misleading and deceptive. This report
notes that gene editing is expensive, and a
potentially dangerous distraction from real
agriculture solutions; and that those few
CRISPR products that had reached the market
were not well received (Greens/EFA 2021).

A 2024 report by Bonita's Research (2024)
found that Cibus Inc., a United States agri-
biotech company had not produced any
desirable crops for the market through its
genome-editing applications. Its products

— genome-edited rapeseed, rice, maize,
potato, and wheat, among others — had not
generated any meaningful revenue (Bonita’s
Research, 2024). This report concludes that
investors had been misled into buying into
an over-hyped and unsuccessful fantasy.
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