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1. Backgroud



1.1 Durum wheat

• Durum wheat (Triticum turgidum ssp.

durum, 2n = 4x = 28, BBAA) is the

second most widely cultivated wheat

species in the world, it plays a pivotal

"bridging" role in the evolution of wheat.

(Zhao et al., Nature plants, 2023) 



1.2 Previous research

• Due to the limitations of NGS technologies, the assembled genomes
of Svevo and Zavitan contain numerous gaps

Wild emmer zavitan genome 

(Avni et al., Nature, 2017)
Durum wheat svevo genome 

(Maccaferri  et al., Nature Genetics, 2019)



1.3 Research significance

AABBCC AABBMM AABBUU

• As the parent of synthetic wheat, durum wheat cultivar Langdon serves as a

bridge to introduce elite genes from wild relatives into modern common

wheat, enhance the stress resistance of wheat.



2. Result



2.1 HiFi + Hi-C assembly

• Assembled genome size : 10.47 Gbp

• Anchored onto 14 chromosomes : 10.38 Gbp (99.1%)

• Number of scaffolds : 724,   N50: 751.3 Mbp

• Number of contigs : 2,234, N50: 41.2 Mbp

• Number of gaps : 2,219



2.2 Quality assessment

• BUSCO score : 98.80%

• Consensus nucleotide quality value (QV) score : 50.31

• Whole genome long terminal repeat assembly index (LAI) : 19.39



2.3 Gene annotation

• Number of high confidence genes : 68,342

• Number of transcripts : 73,942

• Genes of Langdon, Svevo, and Zavitan show good collinearity



2.4 TE annotation

• Total TE 

9.24 Gpb (88.22%)



2.5 Centromere identification

• CENH3 Chip-seq maps centromere locations

• Cereba and Quinta LTRs are enriched in the centromeric region



2.6 Near-complete centromere assembly 

• Average centromere size : subA: 8 Mbp, subB: 7.4 Mbp

• Number of intact Cereba and Quinta : subA: 4,417, subB: 3,848

• Centromeres assembly in Langdon is far more complete than Svevo and Zavitan



3. Summary

• Overall, the higher-quality assembly of

Langdon serves as a valuable reference

genome for advancing gene and

centromere research in durum wheat



4. Prospect

Aegilops 

umbellulate

(UU)

Langdon
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• Utilizing Langdon to develop synthetic hexaploid wheat, which serves as a bridge, 

enables the creation of translocation lines harboring elite chromosomal segments 

from wild relatives, thereby facilitating wheat improvement.

T. durum - Langdon

(AABB, 2n = 4x = 28)

Ae. umbellulata 

(UU, 2n = 2x = 14)

F1

(ABU, 1n = 3x = 21)

Synthetic hexaploid wheat

(AABBUU, 2n = 6x = 42)

hybridzation

natural chromosome doubling 

artificial selection
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