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Objective
Pea (Pisum sativum), an annual cool-season crop [1], has 
long been an essential part of the human diet due to its 
high starch, protein, and nutrients content [2].  Recent 
research has primarily focused on the nutritional value of 
peas, emphasizing their health benefits as a high-quality 
plant protein source rich in fiber, vitamins, and minerals 
[2–4]. In this study, we present transcriptomic data from 
11 pea samples, and through pairwise tissue compari-
sons, provide an in-depth analysis of the tissue-specific 
nature of differentially expressed genes.

In this study, we utilized the DNBSEQ platform to per-
form comprehensive transcriptome sequencing across 
various pea tissues. Through RNA sequencing of 11 
pea samples (Fig.  1), we generated a substantial data-
set and identified differentially expressed genes (DEGs). 
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Abstract
Objectives Peas (Pisum sativum) are vital for human nutrition and have significantly contributed to the 
understanding of Mendelian inheritance laws. In this study, we performed transcriptome sequencing on 11 distinct 
pea tissues, offering an extensive gene expression dataset. This study not only provides valuable insights into 
the gene expression patterns across various pea tissues but also lays the foundation for future research aimed at 
understanding the molecular mechanisms underlying pea growth, development, and response to environmental 
stimuli.

Data description In this study, we conducted transcriptome sequencing on tissue samples from 11 distinct pea 
plants, each with three biological replicates. This approach yielded a comprehensive RNA-seq dataset, abundant 
in transcriptomic information. Through principal component analysis (PCA) and gene ontology (GO) enrichment 
analysis, we identified significant variations in gene expression across different samples. This valuable transcriptomic 
resource enhances our understanding of gene expression in diverse pea tissues and provides new strategies, along 
with potential candidate genes, for the genetic improvement of peas.
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This analysis revealed distinct gene expression patterns 
among the tissues, offering fundamental insights into 
their unique biological functions.

Data description
Sample collection
In this study, purple flowers and purple pods were col-
lected from the cultivar Yunwan 127, while all other 
tissues were obtained from the cultivar Zhongwan 6. 
Prior to sample collection, the plants were not exposed 

to significant artificial or natural stress, irrigation was 
managed through natural rainfall, supplemented by 
manual watering as needed. Samples were collected 
two days after flowering, at 10:00 AM on April 16, 2024, 
under clear skies and a temperature of 21 °C, from a field 
located at 36°42’12.45” N, 117°04’49.39” E. A total of 11 
distinct tissue samples were collected in triplicate, with 
each replicate consisting of a single plant. The samples 
included white flower, dark purple wing, light purple vex-
illa, normal stipule, root, stem, fresh seed, tendril leaf, 

Fig. 1 Transcriptomic landscape of 11 distinct pea samples. (A) Image of the entire pea plant along with the specific tissues collected in this study. (B) 
Principal component analysis of gene expression from the 11 samples. (C) Enrichment analysis of upregulated expressed genes comparing light purple 
vexilla with white flowers. (D) Enrichment analysis of upregulated expressed genes comparing purple pods with green pods
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imparipinnate leaf, green pod, and purple pod. Immedi-
ately after collection, the tissue samples were frozen in 
liquid nitrogen and stored at -80℃.

To aeesee the expression levels of target genes across 
various tissues, a qRT-PCR experiment was performed 
using the Roche Light Cycler 480 platform with a 96-well 
plate format. The reaction volume was set to 20 µL, with 
each qRT-PCR reaction performed in three independent 
biological replicates. The housekeeping gene Actin [6] 
served as an internal reference. Specific primer sequences 
are provided in Primer Sequence (Table 1).

RNA extraction, library construction and transcriptome 
sequencing
Total RNA from each tissue sample was extracted using 
the NucleoSpin RNA extraction kit (Macherey-Nagel, 
Germany) according to the manufacturer’s instructions, 
with DNase I treatment applied during extraction to 
eliminate residual genomic DNA. The concentration of 
total RNA was measured with a Nanodrop 2000 (Thermo 
Fisher Scientific), and RNA integrity was assessed using 
an Agilent 2100 Bioanalyzer (LabChip GX). RNA-seq 
libraries were prepared using the MGIEasy Fast RNA 
library kit (DNBSEQ) following the manufacturer’s 
guidelines. Sequencing was performed on the DNBSEQ 
platform, generating paired-end reads with a length of 
150 base pairs.

Gene expression analysis
Quality assessment of the raw sequence data was con-
ducted using FastQC ( h t t p  : / /  w w w .  b i  o i n  f o r  m a t i  c s  . b b  s r c  . 
a c .  u k  / p r o j e c t s / f a s t q c /). Adaptor sequences, low-quality 
bases, and poly-N sequences were trimmed using fastp 
v0.12.4 [7] to obtain clean data. After post-processing, 
transcript expression levels were quantified in transcripts 
per million (TPM) using salmon v1.6.0 [8], with advanced 
options such as --validateMappings and --numBootstraps 
100 to enhance mapping accuracy and estimate expres-
sion variability. The processed transcript-level data were 
aggregated to gene-level counts using tximport v1.22.0 
[9]. PCA of the TPM values indicated that biological rep-
licates were well clustered (Table 1).

Differential expression analysis was performed 
using DESeq2 v1.4.5 [10], identifying DEGs based 
on an adjusted p-value threshold of ≤ 0.05 and 

|log2(fold-change)| ≥ 1. GO enrichment analysis was 
conducted with clusterProfiler v4.0 [11]. Comparing dif-
ferent tissues, we identified several notable pathways 
with significant differences (Table 1). For example, genes 
upregulated in pea green pods, compared to normal 
stipules, were significantly enriched in the carbohydrate 
derivative biosynthetic process and polysaccharide meta-
bolic process, suggesting substantial starch synthesis in 
pea seeds (Table 1). Similarly, comparisons between pur-
ple and green pods and between light purple vexilla and 
white flowers showed that upregulated genes were signif-
icantly enriched in flavonoid metabolic and biosynthetic 
processes (Table 1). Generally, anthocyanins, produced 
via the flavonoid pathway [12], are major pigmentation 
compounds in flowering plants and primarily contribute 
to the red, orange, blue, and purple flower colors [13].

The qRT-PCR results confirmed that the expression 
trends of selected DEGs across different tissues were 
consistent with the transcriptome sequencing results 
(Table 1). These findings underscore the differential gene 
expression among pea tissues and their involvement in 
specific biological pathways.

Limitations

  • We conducted transcriptome sequencing on only 
11 different tissues, which may not fully capture the 
gene expression profile across all tissues.

  • Additionally, this study was based on only two pea 
varieties, which may limit the generalizability of 
the results due to genetic diversity. Future research 
should incorporate a broader range of varieties to 
validate these findings and increase the applicability 
of the conclusions.
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PCA  Principal Component Analysis
GO  Gene Ontology
DEG  Differentially Expressed Gene
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Table 1 Overview of data files/data sets
Label Name of data file/data set File types

(file extension)
Data repository and identifier
(DOI or accession number)

Data file 1 Transcriptomic Profile of 11 Pea Tissues Portable document format (.pdf ) Figshare ( h t t p  s : /  / d o i  . o  r g /  1 0 .  6 0 8 4  / m  9 . fi   g s  h a r e  . 2  7 3 1 3 2 3 6) [5]
Data file 2 Primer sequence (qPCR) Excel file (.xlsx) Figshare ( h t t p  s : /  / d o i  . o  r g /  1 0 .  6 0 8 4  / m  9 . fi   g s  h a r e  . 2  7 3 1 3 2 3 6) [5]
Data file 3 GO analysis ZIP file (.zip) Figshare ( h t t p  s : /  / d o i  . o  r g /  1 0 .  6 0 8 4  / m  9 . fi   g s  h a r e  . 2  7 3 1 3 2 3 6) [5]
Data file 4 Results of qPCR Portable document format (.pdf ) Figshare ( h t t p  s : /  / d o i  . o  r g /  1 0 .  6 0 8 4  / m  9 . fi   g s  h a r e  . 2  7 3 1 3 2 3 6) [5]
Data set 1 Transcriptome sequencing in pea Fastq file (fastq.gz) CNGB ( h t t p s :   /  / d o  i .  o r  g  /  1 0  . 2 6  0  3  6 / C N P 0 0 0 6 0 0 1) [14]
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