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a b s t r a c t 

The genomics and genetic information of Malaysian rice 

( Oryza sativa L.) is currently limited. It was necessary to 

conduct genome resequencing of these rice accessions ex- 

hibiting different responses to salinity stress. The sequenc- 

ing was carried out using the Illumina NovaSeq X platform 

with 30 × sequencing coverage to pinpoint variants between 

salinity tolerant and sensitive rice accessions. The discovery 

of single nucleotide polymorphisms (SNPs) is crucial for the 

development of DNA markers associated with salinity toler- 

ance traits. The genome sequence data (FASTQ format) for 

these accessions have been deposited to the European Nu- 

cleotide Archive (ENA) database under the accession number 

PRJEB71716. 
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Subject Agricultural sciences 

Specific subject area Plant Science 

Type of data Clean raw reads of genomic sequence data 

Data collection The total genomic DNA was extracted from the young leaves of three-week-old 

seedlings of each rice accession using the DNeasy Plant Pro DNA extraction kit. 

The DNA library was prepared using the NEBNext® UltraTM II DNA Library Prep 

Kit, and sequencing was performed on the Illumina NovaSeq X sequencing 

platform. The sequencing data was filtered using Fastp v0.20.0. 

Data source location City/Town/Region: Serdang, Selangor 

Country: Malaysia 

Latitude and longitude (and GPS coordinates) for collected samples/data:] 

2 °59′ 21"N, 101 °42′ 00"E 

Data accessibility The clean raw reads of these five accessions have been deposited at European 

Nucleotide Archive (ENA). The information of data accessibility are: 
∗if general: 

Repository name: Whole Genome Re-sequencing of selected rice accession 

with contrast responses to salinity stress 

Data identification number: PRJEB71716 

Direct URL to data: https://www.ebi.ac.uk/ena/browser/view/PRJEB71716 

1) Repository name: Whole genome sequencing of Bidor accession 

Data identification number: ERR12421769 

Direct URL to data: https://www.ebi.ac.uk/ena/browser/view/ERR12421769 

2) Repository name: Whole genome sequencing of Pulut Siding accession 

Data identification number: ERR12421776 

Direct URL to data: https://www.ebi.ac.uk/ena/browser/view/ERR12421776 

3) Repository name: Whole genome sequencing of Chatek Kuning accession 

Data identification number: ERR12421775 

Direct URL to data: https://www.ebi.ac.uk/ena/browser/view/ERR12421775 

4) Repository name: Whole genome sequencing of Sangam accession 

Data identification number: ERR12421778 

Direct URL to data: https://www.ebi.ac.uk/ena/browser/view/ERR12421778 

5) Repository name: Whole genome sequencing of Rengan Wangi accession 

Data identification number: ERR12421782 

Direct URL to data: https://www.ebi.ac.uk/ena/browser/view/ERR12421782 

. Value of the Data 

• The genome data provide information for the genomic database of Malaysian rice which can

be utilized in understanding their genetic basis. 

• The genetic variations identified from the genome will be of significant benefit in crop im-

provement, particularly in the development of a salt-tolerant rice variety using a marker-

assisted breeding approach. 

• The comparative genome analysis will provide a basic understanding of genes related to

salinity tolerant in rice. 

• These genome data are valuable for diversity and evolutionary study. 

. Background 

Salinity represents a significant environmental constraint that poses a threat to global food

ecurity by affecting crop growth, development, and productivity through reduced water up-

ake and increased salt concentration in plants [ 1 ]. Given the ongoing challenges of climate

hange and poor irrigation practices, salinity is expected to continue as a major hindrance to

rop production. Therefore, focusing on enhancing the adaptation of major crop plants to saline

onditions and improving irrigation management practices are essential and practical strategies

or increasing global food production [ 2 ]. In order to improve rice productivity in saline envi-

onments, it is essential to develop rice varieties that can withstand salt stress. The first step

https://www.ebi.ac.uk/ena/browser/view/PRJEB71716
https://www.ebi.ac.uk/ena/browser/view/ERR12421769
https://www.ebi.ac.uk/ena/browser/view/ERR12421776
https://www.ebi.ac.uk/ena/browser/view/ERR12421775
https://www.ebi.ac.uk/ena/browser/view/ERR12421778
https://www.ebi.ac.uk/ena/browser/view/ERR12421782
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Table 1 

Salinity scoring of five rice accessions at 10 dS m-1 during the early vegetative stage using a hydroponic approach. 

Pokkali and IR29 were used as tolerant and susceptible controls, respectively. 

Accessions Observation Score Tolerant 

Bidor Nearly normal growth, but the leaf tips or a few leaves 

whitish and rolled 

3.0 Tolerant 

Pulut Siding Nearly normal growth, but the leaf tips or a few leaves 

whitish and rolled 

3.5 Tolerant 

Chatek Kuning Nearly normal growth, but the leaf tips or a few leaves 

whitish and rolled 

3.0 Tolerant 

Sangam Almost all plants dead or dying 9.0 Highly susceptible 

Rengam Wangi Almost all plants dead or dying 9.0 Highly susceptible 

Pokkali Nearly normal growth, but the leaf tips or a few leaves 

whitish and rolled 

3.0 Tolerant 

IR29 Almost all plants dead or dying 9.0 Highly susceptible 

The salinity performance was scored according to the IRRI Standard Evaluation System (SES) [ 3 ]. 

Table 2 

Data summary of selected Malaysian rice accessions. 

Accessions Raw bases(bp) Clean bases(bp) Q20(%) Q30(%) ENA data identification no 

Bidor 14,533,526,100 14,128,032,900 97.12 94.59 ERR12421769 

Pulut Siding 14,068,041,0 0 0 13,898,026,500 98.09 96.36 ERR12421776 

Chatek Kuning 14,628,870,0 0 0 14,414,520,0 0 0 97.75 95.62 ERR12421775 

Sangam 14,871,189,600 14,651,475,900 97.81 95.75 ERR12421778 

Rengam Wangi 14,676,031,200 14,457,752,400 97.78 95.66 ERR12421782 

Q20 (%): The percentage of bases with higher Phred score than 20. 

Q30 (%): The percentage of bases with higher Phred score than 30. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

towards achieving this is to screen and evaluate genetic resources in order to identify poten-

tial breeding materials. We have successfully identified five rice accessions that exhibit different

responses to salinity stress. Among these accessions, three (Bidor, Pulut Siding, and Chatek Kun-

ing) have shown tolerance to salinity stress, while two (Sangam and Rengan Wangi) have been

found to be sensitive. By identifying the specific genes and their variants, we can gain a com-

prehensive understanding of the mechanisms behind salt tolerance. This knowledge will also be

valuable for rice breeding activities through marker-assisted selection. 

3. Data Description 

The genomes of the five rice accessions were sequenced using the Illumina NovaSeq X se-

quencing platform, with a read length of 150 bp on each end. These five accessions were se-

lected from a set of 182 landrace rice accessions based on their performance for salinity toler-

ance at 10 dS m-1 during the early vegetative stage using a hydroponic approach. Pokkali and

IR29 were used as tolerant and susceptible controls, respectively. The details of the accessions

are summarized in Table 1 . A sequencing coverage depth of 30x was employed, resulting in

approximately 72.8 Gb of raw sequenced data from the genomes of these five rice genotypes.

After filtering out low-quality data, 71.6 Gb of clean reads were obtained and used for subse-

quent analyses, including reads mapping and SNPs calling. The summary of raw and clean reads

generated from the genome resequencing of these rice accessions is presented in Table 2 . The

clean reads of all rice genotypes have been deposited in the European Nucleotide Archive (ENA)

( https://www.ebi.ac.uk/ena/browser/home ) under the accession number PRJEB71716. This whole-

genome resequencing of rice germplasm provides valuable genomic resources that will expedite

both genetic analysis and molecular breeding of agronomically significant traits. 

https://www.ebi.ac.uk/ena/browser/home
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. Experimental Design, Materials and Methods 

.1. Plant materials 

The seeds of these five accessions were acquired from the Malaysian Agricultural Research

nd Development Institute (MARDI) Rice Gene Bank. Prior to DNA extraction, the seeds were

llowed to germinate for a period of three weeks. 

.2. DNA extraction and quality control 

Extraction of the genomic DNA from the leaves of three-week-old seedlings was carried out

or each accession using the DNeasy Plant Pro DNA extraction kit (Qiagen, Hilden, Germany).

he integrity of the DNA was evaluated using a 0.8 % agarose gel, and the quantity and quality

f the DNA were assessed using a Nano Drop spectrophotometer (Thermo Scientific, Waltham,

A, USA). 

.3. DNA library preparation and sequencing 

The DNA samples were sent to the sequencing service provider at the Apical Scientific Sdn

hd. (Selangor, Malaysia). The construction of paired-end sequencing libraries using NEBNext®

ltraTM IIDNA Library Prep Kit (Cat No. E7645), with insert sizes of 350 bp, adhered to the stan-

ard protocol provided by New England Biolabs (Massachusetts, United States) and Illumina (San

iego, CA, USA). The sequencing process was carried out using the Illumina NovaSeq X sequenc-

ng platform, with a read length of 150 bp at each end. 

.4. Raw data filtering and processing 

The original fluorescence image files from the sequencer were transformed to raw reads by

ase calling and were recorded in FASTQ format [ 4 ], which contains sequence information and

orresponding sequencing quality information. The raw reads were subsequently filtered using

astp version 0.20.0 [ 5 ] to remove the adapter sequences, contamination and low-quality reads.

iltering raw reads was conducted as follow: 1) discard a paired reads if either one read contains

dapter contamination ( > 10 nucleotides aligned to the adapter, allowing ≤ 10 % mismatches);

) discard a paired reads if more than 10 % of bases are uncertain in either one read; 3) discard

 paired reads if the proportion of low quality (Phred quality < 5) bases is over 50 % in either

ne read. 

imitations 

Not Applicable. 

thics Statement 

The authors declare that this research did not involve either human or animal subjects. This

anuscript is an original work and has not been published or submitted for publication else-

here. 
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Data Availability 

Whole Genome Re-sequencing of selected rice accession with contrast responses to salinity

stress (Original data) (ENA). 
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