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Transcriptome analyses 

RNA extraction and library preparation 

 Total RNA was extracted using the TRIzol Reagent (Vazyme, USA). RNA quality was checked 

by RNase-free agarose gel electrophoresis and then verified using an Agilent 2100 Bio-analyzer 

(Agilent Technologies, Santa Clara, CA, United States). mRNA was enriched with magnetic beads 

with Oligo (dT). Fragmentation buffer was then added to cleave the mRNA into small fragments. 

The first-strand cDNA was synthesized with random hexamers-primed, then the second-strand 

cDNA was synthesized using dNTPs and DNA polymerase I, and the double-strand cDNA was 

purified using AMPure XP beads. The purified double-stranded cDNA was then subjected to end 

repair, A-tailed, and ligated with sequencing adapters, followed by fragment size selection with 

AMPure XP beads, and finally, PCR enrichment to obtain the final cDNA library. Following agarose 

gel electrophoresis and extraction of cDNA from gels, the cDNA fragments were purified and 

enriched by PCR to construct the final RNA-Seq libraries, which were sequenced on the Illumina 

HiSeq X Ten platform using the paired-end mode. Three biological replicates were performed for 

each sample. 

Transcriptome analysis 

 Raw RNA-Seq reads were filtered to remove low-quality sequences (Q20<85%), reads with 

more than 5% N bases (bases unknown), and reads containing adaptor sequences, using an in-house 

Perl script. The cleaned reads were mapped to the wheat reference genome of Chinese Spring 

(http://plants.ensembl.org/Triticum_aestivum/Info/Index) using HISAT2. Uniquely mapped reads 

were extracted, and gene expression was quantified by featureCounts and the number of fragments 

mapped to the exons of each gene. The expression of each gene in each sample was normalized to 

FPKM (expected number of Fragments Per Kilobase of transcript sequence per Millions of base 

pairs sequenced). At least two of the three biological replicates were considered to have gene 

expression detected in the samples (FPKM > 0). Differentially expressed genes were identified 

using DESeq2 and P-value corrected using false discovery rate (FDR) for multiple assays. In our 

study, genes with FDR<0.05 and fold change>2 were set as differentially expressed genes (DEGs).  

GO terms and KEGG pathways with corrected P-value < 0.05 were considered significantly 

enriched in the differential expressed genes. 


