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Wheat Grain Protein
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Grain 
Protein

Nutritional Value
Source of essential AAs.

Improve food and feed quality.

Processing & End use
Determine dough strength
and elasticity.

Influences bread, pasta
quality.

Economy
Premium prices for high protein
bread.

Export opportunities.

Genetic and 
environmental control

Controlled by genes (e.g.
Gpc-B1, NRTs).
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Wheat Grain Yield (GY) & Grain Protein Content (GPC) 
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Increasing GPC
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Tackling negative relation in GPC & GY 
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Datasets
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1. Scandinavian winter wheat (SCAN-Wheat)
• 255 Scandinavian cultivars

2. Elite European winter wheat panel (GABI)
• 372 elite cultivars (Gogna et al., 2022)

3. European winter wheat collection
• 9K winter wheat accessions (Schulthess et al., 2022 )
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Scandinavian winter wheat (SCAN-WHEAT) cultivars
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Company#Samples#SNPsArray Name
Sejet4167317K
Sejet251300615K
Sejet231726720K
Sejet202414525K
NordicSeeds1462414525K

255Total

Number of cultivars=255

PCA of 9K winter wheat (Schulthess, 2022) SCAN-WHEAT diversity WRT entire diversity
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Phenotypic Data
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Downloaded from SortInfo from 2000- 2023
• Crude Protien
• Grain Yiled

Download data from 2000 to 2023

Average the data by year and location

Pheno ~ (1|sample) + (1|location) + (1|year) 
+ (1|sample:location)
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GWAS-Linking Genotype with Phenotype
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Elite European winter wheat panel (GABI)
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Panel of 372 elite lines

The phenotypic data :
• heading date (HD), 
• plant height (PH), 
• thousand grain weight (TGW), 
• ear weight (EW), 
• grains per ear (GPE),
• yield (YIE), 
• specific weight (SW)], 
• grain hardiness (GH), 
• starch content (STC), 
• protein content (PC), 
• sedimentation index (SDS), 
• Hagberg falling number (HAG), 
• zeleny sedimentation index (ZEL)] 
• resistance to fusarium head blight (FHB), 
• resistance to septoria blotch (STB), 
• resistance to tan spot (DTR) 80 90 100 110
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GWAS-GABI wheat panel
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Haplotype Analysis – GABI wheat panel
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Introgressions/Translocations in bread wheat
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Lr37–Yr17–Sr38–Pm4 locus on chr2A
From Aegilops ventricosa

Frequent introgressions in 
wheat cultivars

Elite lines PGRs Elite lines PGRs
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Introgression on Chr2B

Pm6 locus on chr2B
From Triticum timopheevii

GPC locus on chr2B
Falls within the introgressed

region
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Summary & Future Prospective

• We identified a region on chr2B explaining 11.5% and 14.45% of the variation in GPC 

and GPD, respectively.

• It corresponds to a 0.5% increase in GPC.

• The region also harbor Pm6 locus and negative effect on GPC. 

• Breaking the linkage between Pm6 and GPC is needed.

• New Breeding Techniques (NBTs) like mutation breeding, CRISPR-Cas9 can be used

• GWAS fixing the introgression
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THANK YOU


