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Wheat is one of the most widely grown crops in the world6. It has become a fundamental 
component of the human diet over time, providing a large source of essential nutrients 
including the protein complex gluten3,4,6. Gluten proteins provide wheat with its unique 
viscoelastic properties that makes it essential in bread and pasta products5,6. However, to 
1% of the world’s population (approximately 78 million individuals) these proteins also 
induce an inflammatory response in the small intestines that is associated with the common 
autoimmune disorder Celiac’s disease (CD)1,2,4,5,6. Untreated CD can result in the atrophy of 
an individual’s intestinal villi which leads to a lack of nutrient absorption, causing 

malnutrition, diarrhea, growth stunting, anemia, and fatigue as well as higher risk for other diseases4. The only known 
treatment at this time for CD is adherence to a strict and life long gluten-free diet, but this is difficult and expensive to 
maintain for most patients4,5.  

To provide accessible gluten-free diet options, researchers have made great effort to reduce the content of gluten 
proteins in bread and pasta wheat lines. Gluten is comprised of two different proteins, gliadin and glutenin, in which α-
gliadin is considered the primary protein in inducing the immune response4. However, due to the high copy number of 
the α-gliadin genes present at the gliadin loci, plant breeding and mutagenesis have been unsuccessful in eliminating or 
altering these genes6.  

In this seminar, I will introduce the latest research on the use of CRISPR/CAS9 as a precise gene-editing tool to engineer 
low-gluten wheat plants. The researchers showed a success in reducing overall gliadin content within target regions6. 
The effects in the engineered wheat lines resulted in no difference in overall seed protein content, while immune 
reactivity of the produced flour was decreased significantly, and the resulting gene knockouts were found to be stable 
and heritable6. In the field of gluten-free wheat biotechnology, this is considered a large advance forward. Although it is 
still not fully understood how the gliadin reduction will affect flour baking quality as well as abiotic stress and disease 
resistance, the data provides an important starting point for wheat and plant breeders moving forward in this field6   
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