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Study description

Research sample

Sampling strategy

Data collection

Timing and spatial scale

Data exclusions

Reproducibility

Randomization

Blinding

RNA-seq data is deposited to NCBI: PRJNA670223 (https://www.ncbi.nlm.nih.gov/bioproject/PRJNA670223)

Targeted genome re-sequencing data used for diversity analyses is deposited to NCBI: PRJNA787276 (https://www.ncbi.nlm.nih.gov/bioproject/PRJNA787276)

Gene expression levels are deposited to NCBI: GEO GSE167479 (https://www.ncbi.nlm.nih.gov/geo/submission/update/?acc=GSE167479)

Analysis of gene expression variation in diverse sample of allohexaploid wheat accessions with the purpose of mapping eQTL and
investigating their impact on regulation of duplicated homoeologous genes and role in shaping productivity trait variation.

A population 400 hexaploid wheat cultivars and landraces from the worldwide germplasm collection requested from the USDA
National Small Grains Collection repository. The sample represent genetic and geographic diversity of the worldwide wheat
population. A panel was selected from a larger worldwide sample of 2,259 Triticum aestivum accessions that were previously
genotyped using the 9K iSelect SNP array. The seeds could be requested from the USDA National Small Grains Collection. Our panel
was assembled to maximize: 1) genetic diversity, 2) representation of diverse geographic regions, and 3) representation of
phenotypic response to the strains of fungal pathogen Puccinia graminis f. sp. tritici (Pgt). Plants were grown under controlled
condition in glasshouse in 3 biological replicates following the completely randomized design where each plant was considered as a
single experimental unit.

Total RNA was isolated from 2-week old seedlings of 204 lines, with each line grown in three biological replicates. Ground tissues
from three biological replicates were combined in equal amounts before RNA isolation using the RNeasy Plant mini kit. No specific
software was applied to determine optimal population size. In eQTL mapping experiments sample size will affect the detectable eQTL
effect sizes. Populations including few hundreds of accessions were shown are sufficiently large for detecting variants with moderate
to high effects on gene expression variation.

Phenotypic data collection in greenhouses was performed by W. Wang for at least for two years with 3 biological replications each
year. Phenotyping in the field conditions was performed by M. Hayden, J. Ren, E. Taagen, N. DeWitt, D. Sehgal, S. Sukumaran, S.
Dreisigacker, M. Reynolds, J. Halder, S. Sehgal, S. Liu, J. Chen, A. Fritz, J. Cook, G. Brown-Guedira, M. Pumphrey, A. Carter, M.Sorrells,
and J. Dubcovsky in at least in two geographic locations for two years. The yield component traits for these experiments were
assessed using MARVIN seed analyser (GTA Sensorik GmbH, Germany) and manual counting of heads and spikelets per spike. The
disease resistance rating is based on visual assessment of greenhouse or field grown material.

Sampling was not performed at different time or spatial scales and focused on one time-point: 1) RNA-seq data collected for 2-week
seedlings; 2) All productivity traits are collected from wheat plants at the end of growth season.

GF25, GF32, GF37, GF73, GF270, GF41 lines were removed from the genetic varinace partitioning analyses due to low proportion of
mapped RNA-seq reads to the reference genome. From eQTL mapping experiment, a set of lines including GF294, GF342, GF366,
GF380, GF381, GF383, GF387 was removed due to lack of good genotype data concordance after imputation.

Phenotypic data collection in greenhouses was performed for at least for two years with 3 biological replications each year.

Phenotyping in the field conditions was performed at least in two geographic locations for two years. Phenotypes collected across
years were reproducible and showed high levels of correlation.

Complete randomized block design or augment alpha lattice design were applied to assign samples to experimental units.

No specific attempts to conduct blind experiments were made. The data collected in the project by nature are quantitative and
collected on diverse sets of hundreds of lines for which we did not have any prior assumptions or expectations that could bias
measurements. In most cases, personnel collecting data in the field could only see plot labels that carry limited information that
could be used to trace the identity of any given wheat line.




