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29%

Prevalence of 
Food Insecurity
The percentage of the population 
facing challenges in accessing enough 
safe and nutritious food for normal 
growth and development.

Moderate1.4B
8.6M Severe

2023
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Prevalence of 
Undernourishment
The percentage of the population 
whose usual food intake does not 
provide enough energy for a healthy 
and active life.Total

733M

370M
Asia-Pacific

2023

9.1%
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Prevalence of 
Undernourishment
The percentage of the population 
whose usual food intake does not 
provide enough energy for a healthy 
and active life.

2030
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Projected 
undernourished 

population

580M

6.8%



Higher yield

More efficient 
resource use

Greater 
resilience to 

environmental 
challenges

Extended
shelf life

Stronger 
resistance to 

pests and 
diseases

Enhanced 
nutritional 

value
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Crop traits 
for food and 
nutrition security 
amidst climate 
change
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Conventional crop improvement methods 
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Genome editing



CRISPR-Cas9 System SDN Types

Genome Editing in Rice IDT Technologies; Belgian Biosafety Server

Genome editing



Small genome size
~430 Mb

Economic 
Importance

Eaten by 50%+ of the 
world (esp. poor)

Transformation 
systems established

Agrobacterium and 
biolistic methods 

High transformation 
efficiency

Up to 100% in some 
genotypes (IRRI)

Availability of 
genome sequences

13 Oryza species
3K panel

Abundant genetic 
resources

132K accessions (IRG)
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Rice’s 
suitability 
to genome 
editing

Song, et al. 2019; GETL, IRRI; International Rice Genebank (IRG)



GE Product Development Pipeline 
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Genome Editing in Rice Ludwig, et al. (2024)

Enhanced grain nutrient content

A) Experimental set-up, and B) estimated 
Zn and Fe concentrations per plant of 
selected T4 candidates compared to IR64 
WT control: Zn and Fe concentrations 
were measured via XRF, and the total Zn 
and Fe concentration per plant was 
calculated based on the total plant yield. 

OsNAS2 promoter-motif editing (SDN1)

A B



Genome Editing in Rice Macovei, et al. (2018)

Resistance to Tungro spherical virus

A) Selected 90-day-old T2 plants at 80-days post-inoculation with RTSV and B) Reactions of the edited plants to 
RTSV depending on the type and zygosity of mutations.

eIF4G mutagenesis (SDN1)

A B



Genome Editing in Rice Oliva et. al (2019)

Broad-spectrum resistance to Bacterial blight

A) Resistance of SWEET promoter edited IR64 and Ciherang-Sub1 lines, and B) resistance 
of three genome-edited Ciherang-Sub1 lines to three representative Xoo strains. 

SWEET11, 
SWEET13 and 
SWEET14 
promoter 
mutagenesis 
(SDN1)

A B

Healthy Crops
Consortium
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Low glycemic index phenotype

A) Morphology of the T1 seeds harvested from the two KO T0 plants, and 
B) analyses of in-vitro GI and resistance starch (RS) with T1 seeds.

Target gene 
editing (SDN1); 
gene validation

A

B

Badoni et. al (2024)



Ludwig, et al. [Unpublished manuscript]

Increase in yield

Target gene Exon 1 editing (SDN1)

A) Average grain length, B) average grain width, and C) estimated 1000 grain weight of T2 seeds of gene-edited IR64 lines.

A B C

Genome Editing in Rice



Genome Editing in Rice CP Bahaladia, G Magalit, Y Ludwig, V Luu, E Lagudah, I Slamet-Loedin [Unpublished manuscript]

Broad-spectrum resistance to fungal pathogens 

A) Susceptible allele, B) resistant allele, and C) chromatogram of WT and edited 
lines showing successful edit. 

Target gene 
prime editing 
(SDN1)

A

B

Edited line 

WT line 

C



Genome Editing in Rice Trijatmiko, et al. [Unpublished manuscript]

Improved nitrogen remobilization 

Ongoing A) soil, and B) hydroponic experiments, and C) number of leaves per plant of selected HPT-free homozygous 
IR64-IRS1589 T2 lines, and WT controls in full-strength and half-strength nitrogen in the soil set-up.

Target gene editing (SDN1)

A B C
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Traits for 
Future 
Consideration*

Enhanced head 
rice recovery

Increase proportion of 
paddy rice retaining 
75% of its length after 
milling

1
Improved 
resistance to pest 
and diseases
E.g. stem borer, brown plant 
hopper, leaf folder, gall midge, 
RYMV, bacterial blight, sheath 
blight and blast

2

Traits related to 
hybrid rice

E.g. improved 
recombination, higher 
outcrossing, and 
apomixis

4
Traits lacking in 
direct-seeded 
rice lines 

E.g. anaerobic 
germination, harvest 
index

5
Increased 
tolerance to 
abiotic stress

E.g. submergence and 
salinity

3

*Trait prioritization ongoing



Genome Editing in Rice Global Gene Editing Regulation Tracker by the Genetic Literacy Project

Global regulatory landscape for GE crops*

*as of May 2024



Genome editing has the 
potential to address 
challenges in the rice 
industry, directly 
enhancing food and 
nutritional security in 
the Asia-Pacific region 
amidst climate change.



Thank you for listening!
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