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INTERNATIONAL NEWS:

Experts defend safety of GMO products:

A host of experts and officials have recently defended the safety of genetically modified food, as China seeks to
bolster public acceptance of GMO products and invest more in technology-driven crop breeding. An article
published by the Ministry of Agricultural and Rural Affairs in April said that food and animal feed produced with
genetically modified raw materials are as safe as ordinary products and do not cause infertility in humans or animals.
The article, released by the ministry's science education department, said before being made commercially available
in China the products undergo lengthy safety vetting in accordance with internationally recognized standards. Safety
tests and assessments by respected scientific research institutions in recent years have shown that GMO products
approved for market have no food safety issues. However, some opponents of such products have cited research
papers questioning their safety, which the ministry said has "serious flaws". A study by a professor at the University
of Lyon in France, claimed that GMO feed caused tumors in mice. Another research paper produced at Italy's
University of Naples concluded that farm animals had been harmed after feeding on GMO crops. The ministry said
these studies have been questioned by the scientific community for having flawed experiment designs or
manipulated data. A 2015 research paper by a Ukrainian agricultural research institution published in the scientific
journal Reports of Morphology recently gained traction on Chinese social media. However, the ministry's article
said that evaluation by China's National Agricultural GMO Safety Commission showed that the Ukrainian research
paper's experiment design was flawed. "Genetically modified feed has been used worldwide for over 20 years, and
its safety has been extensively verified through practical applications. Claims that genetically modified products
affect human or animal fertility have no scientific basis or medical evidence from authoritative sources and are
purely falsehoods and misguidance,” it said. Farmer's Daily on Tuesday published a front-page commentary
stressing that GMO products approved for market are all safe. It said mandatory labeling of commercial genetically
modified products helps consumers make informed choices and does not mean food safety is compromised. "In the
past, there were often 'non-GMQO' labels for products such as sunflower seed oil and peanut oil, which misled the
public and made consumers mistakenly believe that there were many genetically modified products in the market," it
said. In an interview with People.cn, the website of People's Daily newspaper, Zhuo Qin, a nutritionist at the
Chinese Center for Disease Control and Prevention, said genetically modified crops have been planted across the
world on commercial scales since 1996. Huang Yubi, a professor at the Sichuan Agricultural University in Chengdu,
Sichuan province, and a crop breeding expert, said genetic modification technology is a viable solution to ensuring
food security and stability. China has one of the world's strictest approval processes for genetically modified food
production. As of now, only four crops — cotton, rice, corn and papaya — have acquired safety clearance from the
National Agricultural GMO Safety Commission. Among the crops, only cotton and papaya have obtained further
approval to be planted for commercial purposes.

ORIGINAL LINK: https://www.chinadaily.com.cn/a/202308/04/WS64cc48d8a31035260b81a405.html

AGRI BIOTECH NEWS

CRISPR Alters Onion for the First Time:

Scientists from the Directorate of Onion and Garlic Research in India and lowa State University are reporting for the
first time about the successful application of CRISPR-Cas9 to alter an onion trait. Their work provides supporting
evidence for further basic and applied molecular and breeding research work on onions.

Two exons of gene coding were targeted for Phytoenedesaturase (AcPDS) in onion. Constructs carrying sgRNA
were developed using 2-month old embryogeniccalli and Agrobacterium-mediated transformation. The constructs
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were incubated to produce regenerated shoots that exhibited albino, chimeric, and pale green characteristics. The
albino phenotypes were used for further tests to confirm that the AcPDS gene was successfully edited, given that the
mutation caused a drastic reduction in chlorophyll content in the albino shoots. According to the scientists, this is the
first time that a CRISPR-Cas9 genome editing protocol was successfully established in onion.

More details in Frontiers in Plant Science.

Bayer Biotech Corn Launched in Indonesia; To Boost Yield by 30%:

Bayer Crop Science launched the herbicide tolerant biotech corn Dekalb DK95R in Banggo Village, Manggalewa
District, Dompu Regency, West Nusa Tenggara, Indonesia on July 26, 2023.

Andi M. Saleh, Coordinator of the Assessment and Variety Dissemination Subgroup of the Seed Directorate of the
Directorate General of Food Crops of the Ministry of Agriculture said that the government encourages the
development of new varieties both through hybrid technology and biotechnology. "Seeds are the main component
that significantly contributes dominantly to increasing plant production and productivity,” said Saleh.

Bayer Crop Science Country Cluster Head for Southeast Asia and Pakistan Stacy Markovich said the results of the
trial they conducted in five provinces during the previous season showed that farmers who use DK95R have the
potential to increase their yields by up to 30 percent compared to conventional practices. "This increase in income
was obtained from a combination of higher yields and reduced input costs," she said.

Present during the launch were farmers and officials from Bayer Crop Science and the government, including
Markovich and Saleh and Head of Food Crop Department of NTB Agriculture and Plantation Office, Mirza Amir
Hamzah; Chairman of the Permanent Committee for the Development of the Food Industry of the Indonesian
Chamber of Commerce and Industry, HermantoSiregar; and Regent of Dompu Kader Jaelani.

For more details, read the article in Kompas (sign-up needed).

First Field Test of Stacked HT Camelina Shows Positive Results:

The first field trial test of stacked herbicide tolerant (HT) Camelina revealed favorable findings, according to
agricultural bioscience company Yield10 Bioscience, Inc. Yield10's proprietary stacked HT Camelina varieties
showed tolerance to an over-the-top herbicide for weed control and to Group 2 herbicide soil residues, a key
advancement for the biofuel feedstock market.

Yield10 is executing a program to develop and commercialize spring and winter stacked HT Camelina varieties to
achieve large acreage adoption of the crop in North America. The first field tests of candidate E3902 spring
Camelina lines with stacked HT traits were conducted in the second quarter of 2023. The field tests were conducted
to provide the plants with tolerance to the application of an over-the-top broadleaf herbicide for weed control as well
as tolerance to soil residues of Group 2 herbicides, including imidazolinones (IMI) and sulfonylureas (SU). The
initial results of these field tests showed that the stacked HT Camelina lines have the tolerance to both target
herbicide chemistries.

By comparison, significant injury was observed to control E3902 Camelina plants following the application of an
over-the-top herbicide and exposure to increasing concentrations of IMI or SU soil residues. Yield10 intends to
harvest the plants in the weeks ahead. Seed yield and oil yield data will be collected to select lead and backup
stacked HT spring E3902 Camelina lines for commercial development and seed scale-up.
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In addition to the spring Camelina, Yield10's candidate stacked HT traits have also been deployed in a winter
Camelina variety, and the first field tests are planned for the fall of 2023. Yield10 has filed a request for Regulatory
Status Review with USDA-APHIS Biotechnology Regulatory Services for stacked HT Camelina under the
SECURE Rule, and a response from the agency is pending.

For more details, read the press release from Yield10 Bioscience.

Researchers Find a Gene That Could Help Cotton Combat Bacterial Blight:

Researchers from the International Rice Research Institute and Oklahoma State University reported a gene (B5) that
could provide cotton plants with broad-spectrum resistance to bacterial blight. Their findings are published
in Phytopathology.

Bacterial blight is a destructive disease that impacts cotton plants. A few effective ways to combat bacterial blight
has been available, and most farmers rely on pesticides. This led the farmers to put a spotlight on B5 gene, which
was first identified in the 1950s but since then received little attention.

The researchers have found that B5 confers strong resistance to a wide range of strains of the bacteria that causes the
disease. They also found that B5 works by triggering the production of sesquiterpenoidphytoalexins. Phytoalexins
are chemicals that plants produce in response to infection. They help to kill the bacteria and protect the plant from
disease.

The scientists believe that B5 could be used to develop new varieties of cotton that are resistant to bacterial blight.

This would help to reduce the reliance on pesticides and protect cotton crops from this devastating disease.
Read the research article for more details.

Super Pangenome of Potato Could Lead to the Next Super Potato:

Scientists from McGill University are looking for ways to improve the resilience and nutritional quality of potatoes.
The research team led by Professor Martina Stromvik has created a potato super pangenome to identify genetic traits
that can help produce the next super potato.

Stromvik and her team assembled the genome sequences of nearly 300 varieties of potatoes and their wild relatives
to develop a more nutritious, disease-free, and weather-proof crop. To build the potato super pangenome, they used
supercomputers to crunch data from public databanks, including gene banks in Canada, the United States, and Peru.
According to the researchers, the pangenome can be used to answer many questions about the evolution of the
potato, an important crop that was domesticated by Indigenous peoples in the mountains of southern Peru nearly
10,000 years ago. It could also be used to help identify specific genesto create a super spud using traditional
breeding or gene editing technology.

For more details, read the article in the McGill Newsroom.

Pilot Planting of GE Maize and Soybeans Reaches More Regions in China

CHINA is extending the pilot planting of genetically engineered maize and soybeans with the goal of speeding up
the commercialization of these crops.

The pilot planting commenced in 2021, and was extended in 2022 to farmlands in North China's Inner Mongolia
Autonomous Region and Southwest China's Yunnan Province. The program was then extended to 20 counties in
five provincial-level regions including Hebei, Inner Mongolia, Jilin, Sichuan, and Yunnan.
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The initial results of the pilot planting indicate excellent performances of the crops, particularly in insect
resistance and herbicide tolerance. GE maize and soybeans yields were 5.6% and 11.6% higher than the
conventional seeds, respectively.

Read the original article from Global Times China.

HEALTH BIOTECH NEWS

Review of Gene Editing for Treatment of Ocular Diseases:

Researchers discussed the application of gene editing technologies to ocular diseases. Current limitations and
ongoing research endeavors that will help overcome these issues were also reviewed.

An example of a successful ocular gene therapy is the voretigeneneparvovec (Luxturna) which can be used to treat
Leber congenital amaurosis (LCA), a disease caused by mutations in the RPE65 gene. Gene editing also played a
major role in helping treat corneal diseases, glaucoma, pathologic neovascularization, and inherited retinal diseases.
The current limitations of gene editing include provoking immunogenic responses, which may compromise their
efficacy and safety. There is also a persistent expression of genome editing tools, which may enhance the risk of off-
target effects and unexpected consequences. To overcome these challenges, researchers should implement
standardized procedures, thorough assessment of efficacy and safety, and comprehensive long-term follow-up
studies.

For more information, read the journal article in Nature.

Researchers Develop In Vivo Gene Editing Model to Treat Blood Disorders:

Researchers from the University of Pennsylvania and Children's Hospital of Philadelphia (CHOP) have developed
an in vivo gene editing model that can be used to treat blood disorders. This method may expand access and decrease
the cost of gene therapies.

During in vivo gene editing, the gene editing tools are delivered directly to the patient's body, which allows the
Hematopoietic stem cells (HSCs) to be edited and corrected easily without using conditioning regimens. In this
study, the scientists utilized liquid nanoparticle (LNP) to infuse the mRNA gene editing tools. The liquid
nanoparticle was chosen because it is very effective at packaging and infusing mRNA into cells.

The researchers attached antibodies to the surface of their LNPs to help recognize CD117, which is a receptor on the
HSCs' surface. The group then used three approaches to test their CD117/LNP formulation.

The results showed that in vivo mMRNA expression and gene editing were successful. There is also efficient base
editing in vitro, which caused a maximum boost of 91.7% in functional hemoglobin. The results also depicted an
almost complete absence of sickled cells, which cause the disease's symptoms. The data also suggested that this
method could be applied to treat severe immunodeficiencies.

For more information, read the article in Penn Medicine News.

New Technigue to Pinpoint Off-Target Effects in Gene Editing:

Researchers from the University of Freiburg, Germany, and partners developed a method called T-CAST to identify
and mitigate off-target effects of TALENSs. The details of the technique is published in Frontiers in Genome Editing.
T-CAST is based on a technique called CAST-Seq, which can be used to sequence all of the DNA in a cell. T-CAST
uses CAST-Seq to identify all of the DNA that has been cut by TALENS. It then uses this information to identify
off-target sites and to predict the TALEN pairing conformation that led to the off-target cleavage.
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The study found that T-CAST was effective at identifying off-target effects of TALENS. It also found that T-CAST
could be used to identify strategies to mitigate off-target effects. For example, the study found that TALENS that are
made up of two different subunits, called obligate-heterodimeric TALENSs, have fewer off-target effects than
TALENS that are made up of two identical subunits.

The findings of this study are important because they could help to improve the safety of TALEN-based gene
editing therapies. T-CAST could be used to identify and mitigate off-target effects of TALENS, which could help to
reduce the risk of unintended side effects.

Download the full-text article in Frontiers in Genome Editing.

OTHER THAN CROP BIOTECH NEWS

Meat Company Develops FBS Alternative From Bovine-Plasma:

California-based cultivated meat company Omeat has revealed an alternative to fetal bovine serum (FBS) made with
the bovine plasma of healthy cows. FBS is an ethically controversial and expensive cell nutrient media used by
multiple industries.

Scientists at Omeats, including its founder Dr. Ali Khademhosseini, developed a method to source the regenerative
factors needed for cell growth from the plasma of healthy cows. They were able to develop Plenty, a cost-effective
growth media suitable for cultivated meat and other applications, including regenerative medicine, cell culture, and
vaccine production. Omeat initially developed the growth media for its cultivated meat platform, but is now offering
it through Plenty.

Omeat gets the cells and plasma for its cultivated meat from cows that freely graze on a farm in California. Omeat's
scientists established a plasma collection process that they claim does not involve harming or sacrificing the cows
and that ensures the welfare of the animals. The collection happens weekly and is similar to human plasma donation.
Because plasma regenerates quickly, it does not deplete the animal, explains Omeat. Through the plasma from one
cow, Omeat can produce large quantities of cultivated meat each year. This approach would significantly reduce the
number of animals needed for beef production, making it possible to feed the planet with fewer animals.

For more details, read this article in VegConomist

Biotech Company To Launch Near Zero Sugar Juice:

Two variants of Near Zero Sugar juice are to be launched in the fourth quarter of 2023 by a Bangkok-based food
biotechnology company. The juices have 70% of their natural sugar removed.

Juice is the world's third-largest drink, but it lacks low-sugar alternatives. That's why researchers from IncreBio
decided to produce a Near Zero Sugar Juice that has a sugar content that is lower than those found in plain milk. To
achieve this, the company developed and used a proprietary fermentation platform that managed the path of sugar-
reducing microbes within a bioreactor to reduce the natural sugar in the juice.

Apple Juice and Orange Juice variants of the Near Zero Juice will be offered in Singapore by the end of this year.
These variants have the opportunity to achieve Nutri-Grade B.
For more information, read the news article from Technode Global.
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Simultaneous Inhibition of Molecules Can Help Boost Precision and Efficiency of CRISPR:

Researchers identified two molecule inhibitions that can enhance the precision and efficiency of gene editing. The
results of their study can help advance the usage of CRISPR techniques in various applications.

CRISPR is a widely used tool for research all over the world. However, this technique has drawbacks, such as
unintended mutations and low efficiency of selected DNA integration. To address this issue, the scientists analyzed
a large-scale library of small molecules to choose targets that will be used to boost targeted genome insertions.

The results of the study showed that DNA-dependent protein kinase (DNA-PK) is the most effective target to
enhance insertions in CRISPR-Cas9. The researchers extensively characterized AZD7648 and found out that the
selective DNA-PK inhibitor can greatly boost the precision of gene editing. DNA polymerase theta (Pol©) is another
molecule that should be inhibited to improve the precision and efficiency of gene editing.

The researchers created a strategy called 2iHDR, which is the combination of the inhibition of DNA-PK and Pol©.
This technique enhanced templated insertions to 80% efficiency, as well as reduced unintended insertions and
deletions to a minimum. The strategy also minimizes Cas9's off-target effects, which significantly improves the
performance and fidelity of CRISPR-Cas9 gene editing.

For more information, read the journal article at Nature Communications.

Enhanced Gene Editing in Ciona with CRISPR-Cas9 and TALENS:

Researchers from the University of Tsukuba researchers applied gene editing techniques CRISPR-
Cas9 and TALENSs to mutate genes in Cionaintestinalis, a tiny marine organism used by scientists to study how
genes control body plan development.

The use of both techniques was found to be more efficient than the usual methods, and it can be used to create
tissue-specific knockouts. This is a significant improvement because tissue-specific knockouts are challenging to
create with just the CRISPR-Cas9 method. While this new method is still under development, it has the potential to
revolutionize the study of gene function in Ciona. It could also be used to study gene function in other organisms,
including humans.

Read more from Springer Link's Gene Editing in Animals.
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