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Soybean (Glycine max (L.) Merr.) is the most important legume crop worldwide. However, diseases 

and pests are responsible for 1/3 of yield loss annually. Several association studies have identified 

markers for biotic stress in the soybean genome, but identifying the causal genes remains a challenge. 

Here, we integrated public GWAS and transcriptome data sets to reconstruct gene coexpression 

networks and identify high confidence candidate genes involved in biotic stress resistance. By 

manually curating the scientific literature, we identified 685 markers related to disease and pest 

resistance, of which 293 are associated with fungi, 154 with oomycetes, 110 with insects, 106 with 

nematodes, and 26 with viruses. By using the R packages GenomicRanges and IRanges, we extracted 

all genes within a 1 Mb-sliding window relative to each marker, which resulted in 17375, 9299, 8994, 

5644, and 931 candidate resistance genes for fungi, nematodes, oomycetes, insects, and viruses, 

respectively. Transcriptome data were downloaded from the database Soybean Expression Atlas. 

Experimentally validated resistance genes and genes encoding pathogenesis-related (PR) proteins 

were downloaded from UniProt and used as guide genes. Data pre-processing and network 

reconstruction were conducted with the R package BioNERO. High confidence candidate genes were 

defined as the genes that were coexpressed with guide genes and whose expression levels were 

significantly increased or decreased under stress conditions. The systematic filtering led to a 94% 

reduction in the list of candidate genes. These results will help prioritize candidate genes for 

downstream experiments and indicate promising genes for developing mutant and/or transgenic lines. 
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