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Develop eQTL maps for wheat

200 genetically diversity wheat lines (worldwide sample)
~ 3 million SNPs mapped to CS RefSeq genome

2-week seedlings
8568 cis-eQTL -> 8837 transcripts
14,645 trans-eQTL -> 8500 transcripts
Post-anthesis spikes
3172 cis-eQTL -> 3476 transcripts
9891 trans- eQTL -> 7250 transcripts
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Genomic resources for characterizing regulatory diversity
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200 accessions for studying regulatory diversity in the wheat genome
* US wheat breeding programs
* Founders of NAM populations
* Primary synthetics and wild wheat from introgression mapping projects

Characterization of regulatory diversity in the wheat genome

* Tiered sequencing strategy
* Few genomes at whole genome level
* Regulatory sequence capture
* Low-pass sequencing (Skim-Seq)
* Updating PHG and Imputation

Tissues and developmental stages selected for Quant-seq analyses
* 10 tissues; developmental stages related to biomass production and grain yield

eQTL mapping and integration with other OMICs data (epigenome, chromatin acc.)

Joint analysis to identify drivers of trait variation
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Epigenomic variation in wheat

96 winter wheat cultivars from the US Great Planes breeding programs
6.8 Tb bisulfite-treated sequencing data

1.5x coverage of each genome

Call methylated positions in the CHH, CHG or CpG contexts
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Coefficient of variation in methylation levels across lines is substantially
higher in gene space than in the repetitive portion of genome
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Updating Practical Haplotype Graph

Version 1 (G3, 2022)

Whole-exome capture sequencing data
from a diverse set of 65 wheat accessions

Imputation accuracy: 92-97%

Version 2 (developed and will be shared with T3 for database-wide

imputations)
Whole exome capture data (Genotyping Labs + KSU group)

Alignment of additional 250 wheat exomes to CS RefSeq v.2. (U. Yunusbaev, KSU)

~470 wheat lines representing majority of the US breeding programs
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PHGvV2 > 5 million segregating variants
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The number of SNPs within 1Mb window size
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Expanding Wheat PanGenome for mapping regulatory variants
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Genome assembly statistics (HiFi data)

i Contigs
Line
Total length (bp) # N50 (bp)

GF150 14,485,612,752.00 4,249 14,547,818.00
GF197 14,441,884,101.00 4,747 9,831,389.00
GF263 14,356,511,097.00 8,892 3,909,479.00
GF304 14,513,435,385.00 4,169 17,171,782.00
GF313 14,591,017,792.00 4,277 17,385,993.00
GF336 14,465,408,968.00 3,654 17,467,334.00
GF361 14,395,750,022.00 9,698 3,219,032.00
GF371 14,477,383,491.00 4,174 9,462,587.00
GF372 14,486,991,796.00 3,611 14,283,023.00
GF389 14,471,573,713.00 3,353 16,790,708.00
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Expanding Wheat PanGenome for mapping regulatory variants
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Number of genes predicted by Liftoff

Total # genes

Number of predicted NLRs

Line
TFMM TFPM
GF150 109,172 96,563
GF197 105,840 94,295
GF263 104,875 93,651
GF304 106,294 94,627
GF313 107,993 95,592
GF336 106,166 94,403
GF361 105,612 94,078
GF371 106,912 94,939
GF372 106,562 94,660
GF389 107,191 95,211
CS_2.1* 106,313 94,904
Kariega™® 113,879 100,173

* Published genomes

T Total
ine
Complete Partial
GF150 2641 911
GF313 2631 858
GF336 2550 831
GF361 2281 801
GF371 2614 857
GF372 2576 903
CS 2.1%* 2559 899
Kariega™ 2602 902
Fielder* 2548 868
Norin61* 2643 935
Julius* 2496 883
Mace* 2493 957
Arina* 2497 1015
Jagger* 2487 952
Lancer* 2424 1043
Landmark* 2466 890
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Assembled genomes capture broad range of structural diversity
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Fig.2. Colinearity of the genes liftoffed from CS21 to GF371. Dots represent the positions of the genes. -
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