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Background

Brassica napus is an important vegetable oil source worldwide. Seed coat
content is a complex quantitative trait that negatively correlates with the seed
oil content in B. napus.

Results

Here we provide insights into the genetic basis of natural variation of seed
coat content by transcriptome-wide association studies (TWAS) and genome-
wide association studies (GWAS) using 382 B. napus accessions. By population
transcriptomic analysis, we identify more than 700 genes and four gene
modules that are significantly associated with seed coat content. We also
characterize three reliable quantitative trait loci (QTLs) controlling seed coat
content by GWAS. Combining TWAS and correlation networks of seed coat
content-related gene modules, we find that BnaC07.CCR-LIKE (CCRL) and
BnaTT8s play key roles in the determination of the trait by modulating lignin
biosynthesis. By expression GWAS analysis, we identify a regulatory hotspot on
chromosome A09, which is involved in controlling seed coat content through
BnaC07.CCRL and BnaTT8s. We then predict the downstream genes regulated
by BnaTT8s using multi-omics datasets. We further experimentally validate that
BnaCCRL and BnaTT8 positively regulate seed coat content and lignin content.
BnaCCRL represents a novel identified gene involved in seed coat
development. Furthermore, we also predict the key genes regulating carbon
allocation between phenylpropane compounds and oil during seed
development in B. napus.

Conclusions



This study helps us to better understand the complex machinery of seed
coat development and provides a genetic resource for genetic improvement of
seed coat content in B. napus breeding.
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