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Why Biotech Crops?

• High global population (9.7 B in 2050, 10.7 B  in 2100) needs 70% 
increase in food production

• Climate change heavily affecting food production with  
accompanying biotic and abiotic stresses

• 20% likelihood of severe food insecurity and undernutrition in low-
income countries

• With more than 820 million still hungry, achieving SDG2 Goal of 
Zero hunger by 2030 will require biotechnology applications



HOW ARE CROPS GENETICALLY MODIFIED



DNA  contains the genetic code of life  



POTENTIALS OF BIOTECHNOLOGY

Nutritious food

Environment-

friendly

Better industry



Global Area of Biotech Crops, 1996 to 2019:
Industrial and Developing Countries



CHINA

PHILIPPINES

AUSTRALIA

MYANMAR

INDIA

PAKISTAN

BANGLADESH

VIETNAM

8 Importing 

Countries/Regions: 

Japan 

Malaysia 

New Zealand

Singapore

South Korea

Taiwan, China

Thailand

Turkey

17  Countries/Regions Formally Adopting Biotech 

Crops in Asia-Pacific, 2019

INDONESIA

9 Planting and 8 Importing countries



Contribution of Biotech Crops to Food Security, 
Sustainability, and Climate Change



Philippine Biotech Status 

• Crops approved for import (food, feed and 
processing: alfalfa, canola, cotton, 
eggplant, maize, potato, rice, soybean, 
sugarbeets

• Biotech maize planted by 673,000 farmers 
in 875,000 hectares (2019)

Benefits
• From 2003-2018 $872.6 million
• For 2018 alone $87.7 million 

Upcoming Pinoy Biotech 
Products



Beginning 

in the 1990s:

Beginning 

in the 2000s:







First edited product on the market

Oleic Linoleic



GABA tomato approved for commercialization in 
Japan

Source:https://www.nature.com/articles/s41598-017-06400-y

g- aminobutyric acid (GABA)

• Enhances blood pressure 
lowering 

• Glutamate decarboxylase 
(GAD)- key enzyme 

• Deleting C-term of 2 GAD 
genes expressed in tomato 
development through 
CRISPR/Cas 9 technology 

• Increases GAD activity and 
GABA accumulation 7-15 fold

Gene edited GABA tomato was commercially released in Sept 2021; launched in May 2021 in 
seedling gardening kits.  



Gene edited Crops in the Pipeline
For Improved Yield

Camelina – 55% increase in oil US and 
Canada, not regulated in Argentina

Canola =  
• shorter (to minimize lodging), 
• highly branched canola variety: more pods,
• easier to harvest:  Canada



Gene-edited Crops in the Pipeline
For Disease Resistance

Pepper  
• Resistance to pepper veinal mottle virus
• Partially resistant to strain 1C but 

susceptible to PVY: France

Wheat 
• Resistant to Powdery mildew : China



Maize:
• drought resistant
• with lower lignin content for better 

digestibility as silage: Netherlands

Barley:
• delayed germination, prevents pre 

harvest sprouting due to unexpected 
rains affecting marketable yield: Japan

Gene-edited Crop in the Pipeline
For Tolerance to Abiotic Stresses



Gene-edited Crop in the Pipeline
For Consumer Traits

Potato: 
• decreased cold-induced 

sweetening and acrylamide 
formation in fried potatoes 
(promotes health)

• prevents food wastage and: 
Australia

Sorghum: fragrant for  food, 
liquor and vinegar brewing: 
China



Tomato:  increased sugar content by 30% 
with no effect on fruit size: Japan

Chicory, the source of natural sweetener inulin
• no longer contains bitter compounds, making 

the processing cheaper, easier, more 
sustainable: Netherlands

Gene-edited Crops in the Pipeline
For Consumer Traits



Wheat with reduced asparagine and eventually the 
carcoinogenic acrylamide during baking and 
toasting: UK

Canola: resistant to white mold: USA

Gene-edited Crops in the Pipeline
For Consumer Traits



Philippine Research on Genome editing

• Bacterial blight resistant rice
• Tungro resistance
• Improved yield 

• Optimal amylose content (soft grains) rice

• High lycopene tomato
• Low phytate corn



Sea bream with myostatin protein 
knocked –out increased growth rate

Commercialized GnEd fishes: Japan

Puffer fish with 
disrupted  leptin gene 
gained appetite and 
weight



GnEd Animals in the pipeline

Intentional genomic alteration(IGA)
Slick hair coat = to better regulate their internal body 
temperature with an increased capacity for sweating.

USDA announced the low risk determination for the 
marketing of products derived from GnEd beef cattle

A typical horned dairy cow (left) and a genome-
edited cow without horns (right) that contains a 
DNA sequence found in hornless cattle. (Photo 
courtesy of Alison L. Van Eenennaam, Department of 
Animal Science at University of California, Davis.)

Source: ISAAA. 2021. Breaking Barriers with Breeding: A Primer on New Breeding Innovations for Food security. ISAAA Brief No. 56. 
ISAAA: Ithaca, NY. 



GnEd in Healthcare

Production of complex antibiotics 
to re-program pathways to future 
medicines urgently needed to fight 
antimicrobial resistance, treat 
neglected diseases and tackle 
future pandemics: UK



Blue: products are likely to be regulated as conventional new varieties after recent regulatory policy updates. 
Red:  products should be treated as GMO based on old regulations. 
Yellow: where there are noticeable policymaking discussions over proposals to treat SDN1 as conventional new varieties. 

Global regulatory landscape for SDN1 gene-edited products

Source: ISAAA. 2021. Breaking Barriers with Breeding: A Primer on New Breeding Innovations for Food security. ISAAA Brief No. 56. ISAAA: Ithaca, NY. 



Regulation of Gene-edited Crops

• China: Preliminary guidelines Jan 24, 2022...shortened approval process for 
biosafety certificate for GnEd crops to 1-2 years (from 6 years), skip fields, 
lab and small scale trials suffice for biosafety

• Nigeria Released National Guidelines: Biotech products that do not fall 
within the purview of GMOs need not be given a vigorous review process.

• UK moving towards more liberal biotech regulations

• Japan’s new framework: If there is no foreign DNA = non GMO, until proven  
for the presence of foreign gene and considered a GMO.

• Canada: GE/GM plants that contain foreign DNA will continue to be subject 
to regulatory oversight, while GnEd organisms that do not have foreign 
DNA will be exempted from safety evaluation



Acceptance of GnEd crops
Consumer’s Preferences: knowing more about 
CRISPR tomatoes impacted German consumers. 
Majority of the 32 survey participants (mostly 
non scientists) increased willingness to buy 
CRISPR tomatoes

835 Chinese consumers were more accepting of 
GnEd food products than GM. A reduction in 
consumers’ fear of novel food technologies can 
substantially increase consumer valuation and 
market acceptance of bioengineered food 
products. 



200 Koreans, 20-50 years old prefers GnEd
products over GM, responds better to novel 
technologies based on their scientific 
knowledge. 

Acceptance of GnEd crops

Needs:
a. Objective information about GnEd must be provided at the government and 

private levels when actively introducing the novel technology to consumers
b. Cite that a process of education and promotion about the differences 

between GM and GnEd are necessary.  
c. Importance of appropriate risk communication and dissemination of scientific 

information in the private and public domain. 



Gene Editing Market Projections

Adroit Market Research: 2028 gene editing market projected to go beyond 
US$19.45 billion by 2028, with applications to various organisms and healthcare



Improvement in Crop Yield through Biotech
Corn example

Source: Edgerton (2008) 

18 tons/ha

9 tons/ha


