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a b s t r a c t 

The dynamic of flower development is a key agronomic char- 

acteristic affecting soybean yield. RNA-seq dataset of field- 

cultivated soybean flowers in four developmental stages in- 

cluding flower buds, and early, mature, and overblown stage 

flowers are reported in this paper. Gene Expression (Gex) li- 

brary construction and Illumina NextSeq550 sequencing were 

carried out to produce 86 bp long forward reads. Reads 

were preprocessed and deposited in the National Center 

for Biotechnology Information Sequence Read Archive (NCBI 

SRA) database. These SRA depositions are under the Bio- 

Project accession: PRJNA807844. A reference transcriptome 

dataset was de novo assembled using these SRA reads. Anno- 

tation, differential expression, and gene set enrichment anal- 

yses were performed and deposited in the Mendeley Data. 
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S
pecifications Table 

Subject Plant Science: Plant Physiology 

Specific subject area Genome-wide expression profiling was performed and differentially expressed 

genes were determined during the floral development of soy plants ( Glycine 

max ). 

Type of data Table 

Database record 

Figure 

How the data were acquired Floral samples were collected from field-cultivated soybean plants during the 

period 10-16 June 2021 in Tata, Hungary. Approximately 50 mg of plant tissues 

were used to prepare Next Generation Sequencing (NGS) libraries. NextSeq550 

sequencing was performed, to produce 15-16M 86 bp long reads in each 

sample, approximately. Reads were pre-processed and assembled. A 

transcriptome dataset was reconstructed and genome-wide expression profiles 

were determined using combined and separated read sets per all samples. 

Pairwise differential expression with gene set enrichment analysis (GSEA) and 

differentially expressed genes (DEGs) were annotated with gene ontology (GO) 

terms. 

Data format Raw 

Analyzed 

Filtered 

Description of data collection Four developmental stage flowers including flower buds, and early, mature and 

overblown flowers of soybean plants were collected from field populations 

during the period 10-16 June 2021 in Tata, Hungary. Plant materials were 

stored in DNA/RNA Shield (Zymo research) at -25 °C until sequencing. 

Data source location • EduCoMat Ltd 

• Keszthely 

• Hungary 

Data accessibility The BioProject and sequence reads are available in National Center for 

Biotechnology Information (NCBI) database under the accessions: 

Repository name: Glycine max flowers raw sequence reads 

Data identification number: PRJNA807844 

Direct link to dataset: https://www.ncbi.nlm.nih.gov/bioproject/PRJNA807844 

Repository name: RNA-Seq of Glycine max flower: stage 0 

Data identification number: SRR18059506 

Direct link to dataset: https://www.ncbi.nlm.nih.gov/sra/?term=SRR18059506 

Repository name: RNA-Seq of Glycine max flower: stage 1 

Data identification number: SRR18059505 

Direct link to dataset: https://www.ncbi.nlm.nih.gov/sra/?term=SRR18059505 

Repository name: RNA-Seq of Glycine max flower: stage 2 

Data identification number: SRR18059504 

Direct link to dataset: https://www.ncbi.nlm.nih.gov/sra/?term=SRR18059504 

Repository name: RNA-Seq of Glycine max flower: stage 3 

Data identification number: SRR18059503 

Direct link to dataset: https://www.ncbi.nlm.nih.gov/sra/?term=SRR18059503 

Dataset of transcriptome assembly, annotation, and DEGs are available in 

Mendeley data: 

Repository name: Transcriptome profiling dataset of different developmental 

stage flowers of soybean (Glycine max) 

Data identification number (DOI): DOI: 10.17632/pv2vn2v6bd.2 

Direct link to dataset: https://data.mendeley.com/dataset/pv2vn2v6bd/2 

Data in Brief_Virág et al.2022..xlsx including AnnotationTable, CountTable and 

GSEATable. (In an excel file on the separate worksheet) 

https://www.ncbi.nlm.nih.gov/bioproject/PRJNA807844
https://www.ncbi.nlm.nih.gov/bioproject/PRJNA807844
https://www.ncbi.nlm.nih.gov/sra/?term=SRR18059506
https://www.ncbi.nlm.nih.gov/sra/?term=SRR18059505
https://www.ncbi.nlm.nih.gov/sra/?term=SRR18059504
https://www.ncbi.nlm.nih.gov/sra/?term=SRR18059503
https://doi.org/10.17632/pv2vn2v6bd.2
https://data.mendeley.com/dataset/pv2vn2v6bd/2
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Value of the Data 

• The presented genome-wide gene expression dataset contains numerical information on veg-

etative (leaf tissue) and generative tissue transcripts during the flowering ripening process of

soy plants. Therefore, this dataset is useful to help understand the genetic background of this

plant’s flowering. 

• The dataset gap filling in the field of soy flowering because there is no transcriptome analysis

comparing the flower stages and leaf samples in the literature. 

• Researchers specified for breeding and fundamental research of flowering may use this

dataset and benefit. 

• This dataset may contribute to understanding differences in physiological processes at differ-

ent floral stages. With the use of identified transcript sequences, AnnotationTable, and func-

tional information presented here, molecular biological experiments may be easier designed

and developed. 

1. Data Description 

Soybeans are one of the major food crops in the Fabaceae family, capable of forming nitrogen-

fixing symbioses with soil microorganisms and thus have been used in sustainable agricul-

tural production for thousands of years. The genetic control of floral transition is a key agro-

nomic factor affecting soybean yield [1] . Despite its important role in nutrition, little new

research is known [2] mostly older scientific data on the genetic background of plant flow-

ering regulation [3–5] . During soy cultivation, the treatment strategies to improve soybean

yields are most effective if the developmental stages are well identified. These stages may

be divided based on plant development into vegetative and reproductive stages. The vegeta-

tive stages are determined based on the appearance of fully-developed trifoliate leaves, the

reproductive stages begin at flowering and include pod development, seed development, and

plant maturation. Flowering maturation was investigated during the full flowering stage of soy

(there is an open flower at one of the two uppermost nodes) and distinct flowers includ-

ing buds ( Glycine max flower: stage 0), early ( Glycine max flower: stage 1), mature ( Glycine

max flower : stage 2) and overblown ( Glycine max flower: stage 3). QuantSeq 3 ′ mRNA se-

quencing of these four samples ( Fig. 1 A-D) was performed to find certain classes of func-

tionally important genes using differentially expressed genes. Using this method, differen-

tially expressed genes were identified in the flower conferring tissue-specific functions. Illu-

mina RNA-seq reads of the four distinct stages of flowers are deposited in the NCBI Sequence

Read Archive (SRA) under the accession numbers: SRR18059506, SRR18059505, SRR18059504,

SRR18059503. The BioProject can be found under the accession: PRJNA807844 . To increase

sequencing depths and specify the total number of genes found to be expressed, or differ-

entially expressed we used a combined read set of the presented and earlier reported SRA

reads of soybean [6] to create a reference transcript dataset containing 3964 contigs (see

DOI: 10.17632/pv2vn2v6bd.2 ), Glycine_max_flower_Trinity.fasta) GO annotation of the entire ref-

erence transcript dataset is presented in the AnnotationTable (see DOI: 10.17632/pv2vn2v6bd.2 ),

Glycine_max_flower_AnnotationTable.txt). DEGs of the four reproductive stages and one vegeta-

tive stage samples ( Table 1 ) were determined based on the transcript abundancies presented

in the CountTable (DOI: 10.17632/pv2vn2v6bd.2 , Glycine_max_flower_CountTable.txt). Distribu- 

tion of pairwise transcripts using the samples Glycine max 525-1 leaf vs. Glycine max flower:

stage 1 as reference and test are presented in a heatmap based on raw counts and multidimen-

sional scaling (MDS) diagram in Figs. 2 and 3 . Gene set enrichment analyses were performed

to create a GSEA table (DOI: 10.17632/pv2vn2v6bd.2 , Glycine_max_flower_GSEA_Table.txt). Gene

sets are groups of genes that are functionally related according to current knowledge and are de-

termined as statistically significant differences between the investigated biological samples. This

method was used to identify classes of transcripts that are over-represented using CountTable

https://www.ncbi.nlm.nih.gov/bioproject/PRJNA807844
https://doi.org/10.17632/pv2vn2v6bd.2
https://doi.org/10.17632/pv2vn2v6bd.2
https://doi.org/10.17632/pv2vn2v6bd.2
https://doi.org/10.17632/pv2vn2v6bd.2
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Fig. 1. Floral samples were collected from all flowering stage plants of soybean. RNA-seq data of flower buds of Glycine 

max flower: stage 0 (A), early flowers of Glycine max flower: stage 1 (B), mature flowers of Glycine max flower: stage 2 

(C) and overblown flowers of Glycine max flower: stage 3 (D) are presented. 

Table 1 

Samples used to create CountTable and determined DEGs. 

NCBI accession number Sample Raw library size Maturation stage Group 

SRR16927693 Glycine max 525-1 leaf 3,635,514 0 leaf 

SRR18059506 Glycine max flower: stage 0 5,541,655 1 flower 

SRR18059505 Glycine max flower: stage 1 4,308,133 2 flower 

SRR18059504 Glycine max flower: stage 2 4,112,204 3 flower 

SRR18059503 Glycine max flower: stage 3 5,672,747 4 flower 

a  

l  

t  

t  

a  

d  

i  

a

nd AnnotationTable. The determined classes may have an association with biological functions

ike gene ontology terms, pathways, or chromosomal location or regulation. The GSA table con-

ains the following statistics: ES: Reflects the degree to which a gene set is overrepresented at

he top or bottom of a ranked list of genes; NES: By normalizing the enrichment score, GSEA

ccounts for differences in gene set size and correlations between gene sets and the expression

ataset; FDR: The estimated probability that a gene set with a given NES represents a false pos-

tive finding; Nominal p-value: Estimates the statistical significance of the enrichment score for

 single gene set [7] . The Fig. 4 . summarizes the total workflow used in this study. 
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Fig. 2. MDS plot of vegetative and generative samples. The similarity between the samples, where the distances corre- 

spond to the leading log-fold change between each pair of samples. The leading log-fold change is the average (square 

root) of the largest absolute log-fold change between each sample pair. 

Fig. 3. Heatmap of differentiated genes where vegetative tissue (leaves) as reference and flower stage 1 as test condition 

were set. Flower Stage 0-3 are Glycine max flower: stage 0-3 samples and vegetative tissue leaves correspond to Glycine 

max 525-1 leaf sample. Annotation of transcript IDs see in AnnotationTable (Doi:10.17632/pv2vn2v6bd.2). 
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Fig. 4. The workflow of the used methodology of the presented dataset. The flowchart includes the investigated samples 

and experimental steps with output data accessibility. 
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. Experimental Design, Materials and Methods 

.1. Plant materials 

Glycine max cv. ES Director plants were cultivated in field conditions. Vegetative and gen-

rative samples were taken between 10-16 June 2021 in Tata, Hungary. Sample collection and

torage were performed as described earlier by Decsi et. al [6] . The four repetitions of each

ample were pooled and sequenced by third-party Xenovea Ltd, Szeged, Hungary. 

.2. Sequencing and bioinformatics 

.2.1. NGS library preparation 

NGS libraries of floral samples were performed as described by Heged ̋us et al. 2022 [8] .

riefly: QuantSeq 3‘mRNA-Seq Library Prep Kit FWD for Illumina (Lexogen GmbH, Wien, 510

ustria) was applied. Libraries were diluted to 1.8 pM for 1 × 86 bp single-end sequencing with

5-cycle High Output v2 Kit on the NextSeq 550 Sequencing System (Illumina, San Diego, CA,

SA) according to the manufacturer’s protocol. 

.2.2. Pre-processing of reads 

Filtering of. fastq files including quality control and trimming were performed in a pre-

rocessing step. The QC analysis was carried out by using FastQC software ( v0.11.9 ) [9] . For all

he libraries the Phred-like quality scores (Q scores) were set to > 30. Poor quality reads were

liminated by using Trimmomatic software (v0.39) [10] . Contamination sequences and N’s were

ltered out with a self-developed application GenoUtils as described earlier [11] . Reads passed

f pre-processing step were further assembled. 

https://www.bioinformatics.babraham.ac.uk/projects/fastqc/fastqc_v0.11.9.zip
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2.2.3. De novo assembly and creating AnnotationTable 

Full-length transcriptome assembly of cleaned and combined read sets of five samples

(Glycine max flower: stage 0-3 samples and Glycine max 525-1 leaf sample) from shallow RNA-

Seq data was performed by using Trinity (v2.13.2) and Bowtie2 (v2.4.5) [ 12 , 13 ]. In the case of

Trinity minimum contig length, 250 and K mer coverage 20 were applied . AnnotationTable in-

cluding functional annotation of the entire de novo transcriptome was performed with Gene

Ontology (GO) analyses using OmicsBox.BioBam (v2.0) [14] as detailed by Decsi et al. 2022 [6] .

In this step, due to the shallow sequencing, the Blastx-fast with a permissive expectation value

of 1 was used 

2.3. Determination of CountTable 

RNA-Seq count data were identified using cleaned SRA reads. Transcript abundances were

calculated and written into a CountTable data file. This process was performed by using the

HTseq package (v2.0.0) and Bowtie2 (v2.4.5) [ 13 , 15 ]. 

2.4. Determination of DEGs 

Determination of DEGs was performed by pairwise differential expression analysis without

replicates using RNA-seq count data applying the software package NOISeq (v2.40.0, Bioconduc-

tor project) [16] . Briefly: NOISeq generates a null or noise distribution of numerical changes by

contrasting absolute expression differences (D) and multiple change differences (M) considering

all of the sample genes under the same conditions. This reference distribution is used to evalu-

ate whether the M and D values were calculated under two conditions for a given gene that is

likely to be part of the noise or represent a true differential expression [ 17 , 18 ]. 

2.5. Determination of GSEATable 

The gene set enrichment analysis was performed according to the GSEA computational

method defining sets of genes as statistically significant and showing differences between two

biological states consistently [7] . The GSEATable was performed by using OmicsBox.BioBam

(v2.0). 
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