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The presented RNAseq data were obtained from Arabidop-
sis seeds dry and 6h imbibed to describe, in wild-type
and glucosinolate (GSL)-deficient genotypes, the response at
the RNA level to nitrogen compounds, ie., potassium ni-
trate (KNO3, 10mM), potassium thiocyanate (KSCN, 8uM).
The cyp79B2 cyp79B3 (cyp79B2/B3) double mutant deficient
in Indole GSL, the myb28 myb29 (myb28/29) double mutant
deficient in aliphatic GSL, the quadruple mutant cyp79B2
cyp79B3 myb28 myb29 (qko) deficient in total GSL in the
seed and the WT reference genotype in Col-0 background
were used for the transcriptomic analysis. Total ARN was ex-
tracted using NucleoSpin® RNA Plant and Fungi kit. Library
construction and sequencing were performed with DNBseq™
technology at Beijing Genomics Institute. FastQC was used to
check reads quality and mapping analysis were made using
a quasi-mapping alignment from Salmon. Gene expression
changes in mutant seeds compared to WT were calculated
using DESeq2 algorithms. This comparison with the gko,
cyp79B2/B3 and myb28/29 mutants made it possible to iden-
tify 30220, 36885 and 23807 differentially expressed genes
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(DEGs), respectively. Mapping rate result was merge into a
single report using MultiQC; graphic results were illustrated
through Veen diagrams and volcano plots. Fastq raw data
and count files from 45 samples are available in the repos-
itory Sequence Read Archive (SRA) of the National Center for
Biotechnology Information (NCBI) and can be consulted with
the data identification number GSE221567 at https://www.
ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE221567.
© 2023 The Author(s). Published by Elsevier Inc.
This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/)

Specifications Table

Subject
Specific subject area

Type of data

How the data were acquired

Data format
Description of data collection

Data source location

Data accessibility

Agricultural and Biological Sciences

Omics: Transcriptomics

Plant Science: Plant Physiology

Tables

Figures

Mutants and WT seeds were collected from Arabidopsis Col-0 genetic
background. Briefly, RNA extraction was made from dry -and 6h imbibed seeds
and RNA samples were sent to Beijing Genomics Institute (BGI,
https://www.bgi.com). The library construction was made by BGI and
paired-end reads were sequenced using the sequencing platform DNBseq™.
Bioinformatic analyses were performed using Salmon (version 0.14.1) [1],
FastQC [2] and DESeq2 [3] programs. Results were illustrated using MultiQC
tool [4], the online Venn Diagram tool
(http://bioinformatics.psb.ugent.be/webtools/Venn/) and volcano plots using
ggplot2 (version 3.4.0) [5] package in R studio (version 4.2.0).

Raw, processed and, analyzed reads

Glucosinolate mutants (qko, cyp79B2/B3 and myb28/29) and WT seeds were
used in post-harvested dry state or in 6h imbibed conditions containing water
or KNO3; 10mM or KSCN 8uM. Incubation was done in a controlled room
chamber under 16 h photoperiod at 22°C/20°C (day/night) and 70% relative
humidity. Samples were collected for RNA extraction. Sequencing was
performed by BGI, and 217 Gb of data were generated corresponding to clean
raw sequences. After quality control with FastQC [2] and MultiQC tools [4],
high quality reads were mapped to reference transcriptome from Arabidopsis
Araport 11 [6] using the Salmon algorithm [1]. The output allowed to
calculated the respective quantification and gene expression changes at
transcriptome level (i.e., count file).

Institution: Growth chambers located at the Institut de Recherche en
Horticulture et Semences

City: Beaucouzé

Country: France

GPS coordinates: 47°28'37.7"N 0°36'42.1"W

Repository name: NCBI GEO [7]

Data identification number: GSE221567

Direct URL to data:
https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE221567

Repository name: Mendeley Data [8]

Direct URL to data:

https://data.mendeley.com/datasets/cggjbsmw7d/1

Value of the Data

» These data contain transcriptomic response of seed to nitrogen compounds using GSL defi-
cient mutants. The dataset is providing new insights and allows understanding of the regu-
latory mechanisms related to the contribution of nitrogen metabolism in seed quality.
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» These data are useful resource for seed biologist community. Likewise, researchers interested
on plant breeding and genetics would identify interesting molecular markers.

 The scientific community can use these data to identify at the transcriptional level the sig-
naling contribution of nitrogen compounds during seedling emergence. Also, researchers can
identify key targets of GSL and nitrate for seed vigor and specifically the contribution of GSL
metabolism during this process.

Objective

Nitrogen containing metabolites such as GSL [9] are well known as key player in plant growth
and development [10]. The goal of this study was to investigate at the transcriptome level the
contribution of GSL in stimulating seed germination. The used of a GSL mutant collection will
help to clarify the possible role of indole -and aliphatic GSL at the first stage of the plant life
cycle.

1. Data Description

The dataset describes the response of the seeds to KNO3; and to KSCN at the transcriptional
level using a collection of GSL mutants. We sequenced transcripts from 45 samples correspond-
ing to Arabidopsis seeds in Col-0 genetic background: the wild type (WT) and three GSL mu-
tant lines (gko: cyp79B2 cyp79B3 myb28 myb29 quadruple mutant; cyp79B2/B3: cyp79B2 cyp79B3
double mutant; myb28/29: myb28 myb29 double mutant). Four experimental conditions were
analysed with dry and 6h imbibed seeds and with KNO3 and KSCN treatments in three bio-
logical replicates. All fastq raw data files (and count) are available in the NCBI Sequence Read
Archive (SRA) database under the repository name NCBI GEO with the data identification num-
ber GSE221567 (https: [/www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE221567) [7]. The qual-
ity of raw reads was checked with FastQC [2]; subsequently, filtered reads were mapped to the
reference transcriptome Araportll from Arabidopsis [6] using Salmon algorithm [1]. The map-
ping summary can be found in Table 1 and the report with all general statistics is available at
the Supplementary Table 1 [8].

Table 1

Summary of mapping rates obtained with MultiQC tool [4] following Salmon quasi-mapping algorithm [1]. Wild-type
and GSL mutant Arabidopsis seeds (qko, cyp79B2/B3 and myb28/29) in dry state, or 6h imbibed state in water or in KNO3
10mM or KSCN 8uM. REP: biological replicate. % Aligned: % Mapped reads; M Aligned: Mapped reads (millions); M Seqs:
Total Sequences (millions).

Sample Name % Aligned M Aligned M Seqs
Col_dry_REP1 92.4% 22.2 241
Col_dry_REP2 91.5% 22.0 241
Col_dry_REP3 91.2% 22.0 24.2
Col_water_REP1 93.1% 22.4 241
Col_water_REP2 94.8% 22.8 24,0
Col_water_REP3 93.6% 22.6 241
Col_KNO3_REP1 92.9% 22.3 24.0
Col_KNO3_REP2 92.3% 223 241
Col_KNO3_REP3 94.5% 22.7 24.0
Col_KSCN_REP1 93.3% 22.5 241
Col_KSCN_REP2 93.5% 22.5 24.0
Col_KSCN_REP3 93.7% 22.6 24.2
qko_dry_REP1 91.8% 221 241
qko_dry_REP2 94.4% 22.7 24.0
qko_dry_REP3 93.7% 225 24.0
qko_water_REP1 92.8% 22.4 241

(continued on next page)
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Table 1 (continued)

Sample Name % Aligned M Aligned M Seqs
qko_water_REP2 92.6% 223 241
qko_water_REP3 90.7% 214 23.6
qko_KNO3_REP1 92.9% 22.3 24.0
qko_KNO3_REP2 92.7% 22.3 241
qko_KNO3_REP3 87.7% 18.1 20.6
qko_KSCN_REP1 92.4% 222 241
qko_KSCN_REP2 92.6% 22.3 241
qko_KSCN_REP3 90.6% 219 241
cyp_dry_REP1 93.3% 22.5 241
cyp_dry_REP2 92.1% 22.2 241
cyp_dry_REP3 92.1% 221 24.0
cyp_water_REP1 94.5% 22.7 240
cyp_water_REP2 93.8% 225 24.0
cyp_water_REP3 95.4% 229 24.0
cyp_KNO3_REP1 94.0% 22.6 240
cyp_KNO3_REP2 93.9% 22.6 241
cyp_KNO3_REP3 94.6% 22.7 24.0
cyp_KSCN_REP1 93.3% 224 240
cyp_KSCN_REP2 94.3% 227 24.0
myb_dry_REP1 93.6% 22.5 24.0
myb_dry_REP2 93.2% 22.5 241
myb_water_REP1 93.2% 224 241
myb_water_REP2 93.7% 22.6 241
myb_water_REP3 93.1% 224 24.0
myb_KNO3_REP1 93.3% 224 240
myb_KNO3_REP2 92.6% 222 24.0
myb_KSCN_REP1 92.1% 221 24.0
myb_KSCN_REP2 92.6% 223 241
myb_KSCN_REP3 92.2% 222 24.0
Table 2

Numbers of DEGs (log, FC > 1 or < —1 and Benjamini- Hochberg adjusted p-value < 0.05) identified from the compar-
ison between the respective mutant lines (qko; cyp79B2/B3; myb28/29) and the WT seed samples. Conditions: dry and
6h-imbibed seed in water; KNO; 10mM; KSCN: KSCN 8uM. (n): Quantity of genes associated to each expression change.

Summary
Mutant lines Expression change Water (n) KNO3 (n) KSCN (n) Dry (n)
gko Down-regulated 3877 3131 4145 4569
Non-significant 20120 21654 19639 18714
Up-regulated 3590 2802 3803 4303
cyp79B2/B3 Down-regulated 5584 4322 5187 2859
Non-significant 16381 18766 17082 21233
Up-regulated 5622 4499 5318 3494
myb28/29 Down-regulated 3162 2087 3799 3278
Non-significant 21392 23681 20381 21086
Up-regulated 3033 1819 3407 3222

From dry or imbibed seeds in water, KNO; or KSCN conditions, genes expression changes
in mutants compared to WT were identified. All analyses were obtained according to DEseq2
statistical parameters [3]. From this analysis, the number of differentially expressed genes (DEGs)
were described in Table 2 and quantification of expression changes were graphically represented
using volcano plots (Fig. 1) [5].

Common DEGs from the GSL mutants are represented by Venn diagrams (Fig. 2).
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Fig. 1. Volcano plots quantifying differential expression for identified DEGs in gko (A), cyp79B2/B3 (B) and myb28/29
(C) mutants compared to WT. Differential expressions were shown for dry seed and imbibed seeds in water, KNO; and
KSCN conditions respectively. These results were obtained using DESeq2 algorithm [3]. The log, Fold change (Log,FC)
corresponds to expression changes from comparison ratio between mutant versus WT genotypes. Colors scale: Blue
represents down-regulated genes, red up-regulated genes and black not significantly expression change. Adjusted p-value
threshold for significance p < 0.05.
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Fig. 1. Continued
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Fig. 2. Venn diagram representation of common DEGs found in GSL mutants compared to the WT reference in the dif-
ferent physiological conditions of the seed: imbibed seeds in water, KNO; (imbibed seeds in KNO3 10 mM) or KSCN
(imbibed seeds in KSCN 8puM) and dry seeds from post-harvested dry state. DEGs from WT compared to mutants, cor-
respond to genes displaying a log; FC > 1 or < —1 and Benjamini- Hochberg adjusted p-value < 0.05.

2. Experimental Design, Materials and Methods

This study used Arabidopsis seeds from Columbia (Col-0) genetic background. Seeds from WT,
quadruple and double knockout mutants: cyp79B2 cyp79B3 myb28 myb29 (gko) [11], cyp79B2
cyp79B3 (cyp79B2/B3) [12], and myb28 myb29 (myb28/29) [13] were surface-sterilized and dried
according to Ortega-Cuadros et al. [14]. A part of seeds was collected at the initial dry state, the
other part was imbibed in water, KNO3; 10mM or KSCN 8uM conditions respectively during 6
hours into a controlled incubator under 16 h photoperiod (170 umol photons m? s-1) at 22°C
(light period)/20°C (dark period) and a constant 70% relative humidity [15].
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Total RNA was extracted from 20 mg of seed tissue using NucleoSpin® RNA Plant and
Fungi kit (Macherey - Nagel, Diiren, Germany) according to the manufacturer’s instructions.
RNA quantification was obtained using a NanoDrop ND-100 (NanoDrop Technologies, DE, USA)
and the RNA Integrity was measured using a 2100 Bioanalyzer (Agilent Technologies, Santa
Clara, CA, USA). cDNA library constructions were performed and paired-end (PE100) reads were
sequenced using the Sequencing Platform DNBseq™ [15] by Beijing Genomics Institute (BGI,
https://www.bgi.com).

A total of 217 Gb of data corresponding to clean raw sequences (Phred+33) was obtained.
After quality control [2], filtered reads were mapped to Arabidopsis transcriptome (Araport 11)
[6] using quasi-mapping alignment from Salmon, version 0.14.1 [1]. Quality control files of these
analyses were merged and summarized into a single report using MultiQC tool [4] (Supple-
mentary Table 1). Gene expression changes from comparison between mutant versus wild-type
seeds were calculated using the algorithm from DESeq2 [3], and identification of differentially
expressed genes (DEGs) was based on log,FC and adjusted p-value thresholds. Genes with log,FC
> 1 or < —1 and Benjamini- Hochberg adjusted p-values < 0.05 were used to determine DEGs.
Genes outside these parameters were defined as non-significantly differentially expressed (Fig. 1
and Table 2). Venn diagram tool (http://bioinformatics.psb.ugent.be/webtools/Venn/) was used
to identify common DEGs between mutant seeds at different physiological conditions (Fig. 2).
Volcano plots were made using ggplot2 (version 3.4.0) [5] package in R studio (version 4.2.0).
The graphical abstract was created with BioRender.com
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