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Genome Editing Requires Sequence-Specific Nucleases (SSNs)
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Precise Base Changes, Gene Replacement, and Gene Insertion by 

CRISPR Derived Technologies

Tuncel et. al, Nature Review Bioeng, 2023

Pan and Qi, Trends in Plant Sci, 2023



Genome Editing is Set to Revolutionize Crop Breeding
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The SECURE Rule by USDA-APHIS

De-regulate:

o Single SSN-induced small 

insertions and deletions 

(indels)

o Singe base change 



Engineering the Nutritional Value of Crops by Genome Editing

❖Macronutrient

Tuncel et. al, Nature Review Bioeng, 2023 Zhou et. al, Nature Plants, 2023

Promoter editing of GBSS1

GI: glycaemic index



Engineering the Nutritional Value of Crops by Genome Editing

❖Macronutrient

Tuncel et. al, Nature Review Bioeng, 2023



Engineering the Nutritional Value of Crops by Genome Editing

❖Macronutrient

Tuncel et. al, Nature Review Bioeng, 2023

OA: Oleic acid



Engineering the Nutritional Value of Crops by Genome Editing

❑ Preserve nutrition

Tuncel et. al, Nature Review Bioeng, 2023
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❑ Preserve nutrition

Tuncel et. al, Nature Review Bioeng, 2023



Engineering the Nutritional Value of Crops by Genome Editing

➢ Micronutrient
Fight Vitamin A 

deficiency

Tuncel et. al, Nature Review Bioeng, 2023
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Genome-Edited Products Available in the Market or Awaiting Approval

Tuncel et. al, Nature Review Bioeng, 2023



Global Regulation of Genome Edited Crops

Tuncel et. al, Nature Review Bioeng, 2023



Summary

1. There has been very rapid development of genome editing technologies.

2. These technologies can speed up crop breeding and promote innovations in crop 

improvements on nutrition and other traits (e.g., yield, climate resilience, etc.)

3. Global regulations, currently falling behind, play key roles on commercialization of 

genome edited foods.
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