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read depth " 5 reads, SNP quality " 50, and at least 2 SNPs in a 10-bp window were allowed. Read alignments were visualized using the
Integrative Genomics Viewer. The resulting 28,708 SNP and 131 InDel markers in a 4.1-Mb region (29 - 33.15 Mb) were used to carry out
regional association analyses. Whole developing seeds at the mid-maturation stage were collected in environmental controlled greenhouses
and multiple seeds per accession were pooled for transcriptome sequencing. Transcriptome analysis was performed with TopHat (2.0) and
Cufflinks (2.2.1), and the FPKMs across samples were normalized with the quantile method in Cuffdiff.

DNA variants were quality controlled before being used for genome-wide or regional association analysis with TASSEL5 with following criteria:
a minimum minor SNP allele frequency of 0.05, a maximum proportion of heterozygous sites of 0.2, and a minimum number of accessions per
site of 85%. Five principal components as determined in TASSEL5 were used for population structure (Q). Kinship (K) was calculated using
centered IBS method in TASSEL5. GLM (general linear model) and MLMM (mixed linear model) were used for genome-wide association
mapping and regional association analysis, as implemented in TASSEL. For the RIL population, GLM without population structure Q, or GLM
with Q, or MLM with Q and kinship K returned almost identical mapping associations for oil and protein using 19,848 SNPs from the
SoySNP50K-set. The Bonferroni-corrected genome-wide significance threshold was calculated as 0.05/SNP count. Linkage mapping was
carried out using Windows QTL Cartographer v2.5 and QTLs were detected using the composite interval mapping with 1,000 permutations for
each test.

Principal Component Analysis (PCA) of the association panel was conducted in TASSEL (v5) using the SoySNP50K SNPs. The wild soybean and
cultivated soybean accessions from the 548 accessions were used to calculate Tajima’s D and the pairwise nucleotide diversity !was
calculated in TASSEL5. Regions accounting for the top 15% ln-ratios (which corresponds to an ln-ratio threshold of about 2.4) or Tajima's D of
< -2 were considered as domesticated.

The unrooted Neighbor-Joining phylogenetic tree was constructed with the 548 accessions using MEGA7 with the Maximum Likelihood
method based on the Tamura-Nei model. A total of 19,284 genome-wide SNPs were used for the global tree and 1,023 SNPs within the 154-kb
domestication region were used for the local tree. Multiple DNA and protein alignments were performed in Clustal Omega (https://
www.ebi.ac.uk/Tools/msa/clustalo/). Structures of the proteins were predicted by I-TASSER, were compared with RaptorX (TMscore 0.797)
and visualized with iCn3D.

The genomic data supporting the findings of this study are available in the SoyBase (https://soybase.org) and Ag Data Commons (https://doi.org/10.15482/
USDA.ADC/1519167). The Williams 82 soybean reference genome sequence was downloaded from the Phytozome v12 (https://phytozome.jgi.doe.gov/pz/
portal.html). The SoySNP50K iSelect Bead Chip for reported soybean accessions in the US Soybean Collection were downloaded from the SoyBase. The phenotypic
data for reported accessions ara available in Genetic Resources Information Network (GRIN, http://www.ars-grin.gov). The data supporting the results of this study
are available from the corresponding authors upon reasonable request. Source data are provided with this paper.

No statistical methods were used to predetermine sample size. There are at least three biological samples that have been used in similar
studies.

No data was excluded from the analysis

All experiments were independently performed twice and result were successfully repeated.

The plants grown in the greenhouse were randomly organized. The cells in the microscopic assay were randomly selected.

The researchers performing RNA-seq were blinded to plant selection.




