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a b s t r a c t 

Breast cancer is commonly acknowledged as the primary 

type of cancer on a global scale, exerting a substantial influ- 

ence on death rates, particularly in developing countries. The 

aforementioned discovery provides evidence in favor of the 

concept that genetic factors may contribute to the onset of 

breast cancer. This paper presents the unprocessed idat data 

containing single nucleotide polymorphisms (SNPs) acquired 

from breast cancer patients and a control group comprising 
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Dataset link: SNP profiling of blood DNA 

samples of breast cancer patients and 

healthy women (Original data) 

Keywords: 

Breast cancer 

Blood DNA samples 

Gene Expression Omnibus (GEO) 

DNA mutations 

SNP-array 

of healthy women. The DNA was obtained from stored blood 

samples that were collected from a total of 48 female pa- 

tients diagnosed with breast cancer at Cipto Mangunkusumo 

National Hospital Jakarta and Dharmais National Cancer 

Center Hospital Jakarta. Additionally, 24 healthy women 

were included as control subjects. Subsequently, the DNA 

samples were subjected to hybridization onto Infinium 

Asian Screening Array (ASA)’s beadchips. The chip was then 

subjected to fluorescence intensity measurements using an 

iScan machine manufactured by Illumina. The data output 

is produced in the form of a .idat file for each sample. 

Subsequently, further quality control measures and popu- 

lation stratification analysis were conducted using PLINK 

(v1.9). After the conclusion of the quality control procedure, 

72 individuals and a dataset consisting of 424,285 genetic 

variants were selected for further analysis. The idat raw 

data files have been added to the Gene Expression Om- 

nibus (GEO) with accession number: GSE245794 ( https: 

//www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE245794 ) . 

© 2025 The Author(s). Published by Elsevier Inc. 

This is an open access article under the CC BY-NC license 

( http://creativecommons.org/licenses/by-nc/4.0/ ) 
Specifications table 

Subject Cancer research, Bioinformatics. 

Specific subject area Breast cancer patients and healthy women as a control . 

Type of data Raw data: idat files 

Table: quality control of SNP-array results 

Figure: Stratification population analysis of research subjects and individuals 

from 10 0 0 Genomes Project’s Superpopulation 

Supplementary file: Subjects’ metadata. 

Data collection The DNA purification process involved the extraction of samples from the 

blood, specifically targeting the buffy coat. The isolation of DNA was carried 

out using the Genomic DNA Mini Kit (GeneAid). The DNA isolate’s purity was 

assessed by employing Nanodrop to determine the absorbance ratio of 

260/280. The concentration of double-stranded DNA was determined by 

employing the Qubit® 3.0 Fluorometer and the Qubit dsDNA BR Assay Kit, 

both manufactured by Thermo Fisher Scientific. 

In SNP-array analysis, the DNA samples will be hybridized into beadchips. Each 

of the DNA isolates were subjected to a normalization technique, resulting in a 

concentration of 50 ng/uL. This standardized concentration was then utilized 

in the microarray processing method, specifically employing the Infinium Asian 

Screening Array (ASA)-24 v1.0 reagent. The measurement of fluorescent 

intensity on the chip are performed using an iScan machine manufactured by 

Illumina. 

The data output is generated as a .idat file for each sample, which is 

subsequently subjected to analysis using the gtc2vcf software [ 1 ]. This software 

facilitates the conversion of the .idat file format to .vcf format. Following this 

conversion, quality control analysis is performed using PLINK (v1.9) [ 2 ]. The 

recommended thresholds for quality control in genotyping studies are as 

follows: a genotyping rate of greater than 98%, an SNP missingness rate of less 

than 0.02, an individual missingness rate of less than 0.02, a gender check 

threshold for females of less than 0.2, a minor allele frequency (MAF) greater 

than 0.01, a Hardy-Weinberg Equilibrium (HWE) threshold of less than 0.001, 

and a heterozygosity rate with a standard deviation less than 3. 

( continued on next page ) 
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Data source location This research is a cross-sectional study conducted using stored blood samples 

that were collected from 48 female patients with breast cancer from Cipto 

Mangunkusumo National Hospital Jakarta-Indonesia and Dharmais National 

Cancer Center Hospital Jakarta-Indonesia . Blood samples of 24 healthy women 

were also collected as controls that were taken from Faculty of Medicine 

Universitas Indonesia’s staff. 

Data accessibility Repository name: Gene Expression Omnibus (GEO) 

Data identification number: GSE245794 

Direct URL to data: 

( https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE245794 ) 

Subjects’ metadata: https://doi.org/10.6084/m9.figshare.28172903.v2 

Related research article None. 

1. Value of the Data 

• The raw .idat data provide SNP profile of breast cancer patients that may have potential as

diagnostics or therapeutics biomarkers. 

• The pre-processing steps show better quality data for further analysis 

• The utilisation of the dataset has the potential to expedite cancer genetic research in the

pursuit of precision oncology 

2. Background 

Breast cancer is widely recognized as the predominant form of cancer globally, exerting a sig-

nificant impact on mortality rates, particularly in developing nations. According to the statistics

provided by GLOBOCAN in the year 2020, there were 2.3 million newly reported cases of can-

cer, resulting in its ranking as the fifth most prevalent cause of mortality. Furthermore, it was

observed that Asia exhibited the highest prevalence of cancer compared to other continents.

Breast cancer accounts for the highest incidence of new cancer cases (30.8%) and mortality rates

(15.3%) among women in Indonesia [ 3 ]. The data suggests that 10% of newly diagnosed breast

cancer cases can be attributed to individuals who have a family history of the disease and share

similar characteristics. This finding supports the hypothesis that hereditary factors may play a

role in the development of breast cancer [ 4 ]. Hence, a more effective approach to the manage-

ment and prevention of breast cancer can be achieved by a comprehensive understanding of its

genetic etiology. 

The current state of knowledge on the molecular characteristics of breast cancer has ad-

vanced, resulting in the acquisition of more biomarkers that can aid in the identification and

prediction of targeted therapeutic approaches for breast cancer. A number of genomic investiga-

tions have been conducted in Indonesia, one of which is a pilot study on breast cancer patients

(without healthy women as a control) in a limited population in Jakarta, performed by Haryono

et al (2015) utilizing the SNP-Array technique. According to the findings of this study, a total

of 11 mutations were identified, which exhibited a significant correlation with the susceptibil-

ity to breast cancer within a limited sample of individuals residing in Indonesia. Nevertheless, a

limited number of mutations were observed in the genes under investigation. Specifically, these

mutations were found in the introns of CTNNA2, SOGA2, SSBP2, and TEX10 genes [ 5 ]. 

Advancements in sequencing and microarray technology, along with the development of

computational tools, have facilitated the utilization of genomic sequencing in clinical settings.

These improvements have contributed to the therapeutic significance of genomics in the context

of cancer treatment [ 3 ]. In this study, we report the raw .idat data encompassing single nu-

cleotide polymorphisms (SNPs) obtained from both breast cancer patients and a control group

of healthy women. The data collected from this project will contribute to the comprehension of

breast cancer etiology, facilitate the prediction of suitable therapeutic interventions, and enable

prognostic assessments based on germline gene mutations linked to the disease. 

https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE245794
https://doi.org/10.6084/m9.figshare.28172903.v2
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Table 1 

Data quality control of SNP-array results. 

No Parameters Before filtering After filtering 

1 Genotyping rate ( > 98%) 72 subjects 

656890 variants 

72 subjects 

656890 variants 

3 SNP missingness ( < 0.02) 72 subjects 

656890 variants 

72 subjects 

640800 variants 

2 Individual missingness ( < 0.02) 72 subjects 

640800 variants 

72 subjects 

640800 variants 

4 Gender check (Female: < 0.2) 72 subjects 

640800 variants 

72 subjects 

640800 variants 

5 Minor Allele Frequency ( MAF; > 0.01), 72 subjects 

640800 variants 

72 subjects 

429993 variants 

6 Hardy-Weinberg Equilibrium (HWE; < 0.001) 72 subjects 

429993 variants 

72 subjects 

429723 variants 

7 Heterozygosity rate (standard deviation < 3) 72 subjects 

429723 variants 

72 subjects 

429723 variants 

8 Variants duplications 72 subjects 

429723 variants 

72 subjects 

424285 variants 
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. Data Description 

The outcomes derived from SNP-array were intensity images of each single nucleotide poly-

orphism (SNP) present in the sample, which are identified by the principle of hybridization

etween the oligonucleotide probe sequence and the DNA sequence within the sample. The out-

ut of the scanning process yields images stored in the .idat file format, comprising two distinct

ntensity colors: red and green. The file is subsequently transformed into the variant calling for-

at (.vcf) using the gtc2vcf pipeline [ 1 ]. Following this, the file is further converted into the

bim, .bed, and .fam formats using PLINK 1.9 [ 2 ] for subsequent analysis. 

The quality control procedures were conducted utilizing PLINK 1.9, Unix Terminal, and RStu-

io software. During the data quality control phase, various filtering steps were conducted to

nsure the reliability of the data. These steps included assessing the genotyping rate, which was

equired to be greater than 98%. Additionally, the levels of SNP missingness, individual missing-

ess, and gender check were examined, with thresholds set at less than 0.02 for each. The minor

llele frequency (MAF) was also considered, with a minimum threshold of 0.01. Furthermore, the

ata was evaluated for adherence to Hardy-Weinberg Equilibrium (HWE), with a significance

evel set at less than 0.001. The heterozygosity rate was assessed, with a standard deviation

hreshold of less than 3 [ 6 ]. Finally, variant duplications were identified and documented in

able 1 . Following the completion of the screening process, a total of 72 subjects were retained

or examination. These subjects exhibited a high genotyping rate of 0.999432 and possessed a

onsiderable number of variations, specifically 424285, which would be subjected to additional

nvestigation. 

In addition to several pre-existing quality control measures, the inclusion of population strat-

fication is a crucial stage in ensuring quality control. Population stratification is conducted in

rder to examine the dispersion of persons from diverse ethnic backgrounds within certain re-

earch. The presence of variations in allele frequencies among subpopulations can result in pop-

lation stratification, which has the potential to produce erroneous positive connections and

bscure genuine associations [ 7 ]. 

The utilization of the multidimensional scaling (MDS) methodology is one of the population

tratification approaches employed in this study. The present methodology computes the mean

raction of alleles shared between pairs of people within a given sample, resulting in a quan-

itative indicator (referred to as a component) that characterizes the genetic variation of each

ndividual. The plotting of individual component scores can serve as a method to ascertain the

resence of clusters of individuals exhibiting higher degrees of genetic similarity [ 7 ]. 
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Fig. 1. Stratification population analysis of research subjects and individuals from 10 0 0 Genomes Project’s Superpopula- 

tion. 

EUR: European subjects from 10 0 0 Genomes Project; EAS: East Asian subjects from 10 0 0 Genomes Project; SAS: South 

Asian subjects from 10 0 0 Genomes Project; AMR: American subjects from 10 0 0 Genomes Project; AFR: African subjects 

from 10 0 0 Genomes Project; OWN_CTRL: Our healthy control subjects; OWN_LMNA: Our Luminal A Breast Cancer Pa- 

tients; OWN_LMNB: Our Luminal B Breast Cancer Patients; OWN_HER2: Our HER2 + Breast Cancer Patients; OWN_TNBC: 

Our TNBC Breast Cancer Patients. 

 

 

 

 

 

 

 

 

 

 

 

A score plot ( Fig. 1 ) was generated to compare our subjects with population of known ethnic

structure. This population consisted of 3202 individuals from five superpopulations: East Asia,

South Asia, Africa, Europe, and America that were part of the 10 0 0 Genomes Project [ 8 ]. None of

our subjects were included to the 10 0 0 Genomes Project. Before proceeding with further study,

it is necessary to eliminate individuals who are considered outliers based on MDS analysis. The

findings from the analysis of population stratification indicate that healthy female participants

serving as controls, as well as breast cancer patients from Indonesia, form a distinct subgroup

that exhibits proximity to the East Asian superpopulation. This superpopulation includes individ-

uals from various East Asian regions, such as Chinese Dai in Xishuangbanna, China; Han Chinese

in Beijing, China; Southern Han Chinese, China; Japanese in Tokyo, Japan; and Kinh in Ho Chi

Minh City, Vietnam. Furthermore, no instances of population outliers were observed within this

subgroup. 
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. Experimental Design, Materials and Methods 

.1. Sample collection 

This research is a cross-sectional study conducted using stored blood samples that were col-

ected from 48 female patients with breast cancer from Cipto Mangunkusumo National Hospi-

al Jakarta and Dharmais National Cancer Center Hospital Jakarta. Blood samples of 24 healthy

omen were also collected as controls. 

.2. DNA purification 

The DNA purification process involved the extraction of samples from the blood, specifically

argeting the buffy coat. The buffy coat is a component of whole blood that has a high con-

entration of leukocytes. This process has the potential to yield a significantly higher quantity

f DNA, ranging from five to ten times the initial amount. Whole blood can be separated into

hree distinct fractions, namely plasma, buffy coat, and erythrocytes, by subjecting it to centrifu-

ation at a speed of 2500 times the force of gravity (2500x g) for a duration of 10 minutes at

oom temperature, which typically ranges from 15 to 25 degrees Celsius. During this process, the

lasma, which appears transparent, will be found in the top layer, followed by the buffy coat in

he middle layer, and the erythrocytes in the bottom layer. The utilization of the buffy coat is

dvisable in cases where more DNA outcomes are required. The isolation of DNA was carried out

sing the Genomic DNA Mini Kit (GeneAid). The DNA isolate’s purity was assessed by employing

anodrop to determine the absorbance ratio of 260/280. The concentration of double-stranded

NA was determined by employing the Qubit® 3.0 Fluorometer and the Qubit dsDNA BR Assay

it, both manufactured by Thermo Fisher Scientific [ 9 ]. 

.3. Beadchips preparations 

In SNP-array analysis, the DNA samples will be hybridized into beadchips. Each of the DNA

solates were subjected to a normalization technique, resulting in a concentration of 50 ng/uL.

his standardized concentration was then utilized in the microarray processing method, specifi-

ally employing the Infinium Asian Screening Array (ASA)-24 v1.0 reagent. The microarray pro-

ess typically spans three days. On the initial day, DNA amplification is conducted, followed by

n incubation period lasting approximately 20 hours. The subsequent day involves enzymatic

ragmentation, alcohol precipitation, DNA resuspension, DNA hybridization onto a chip in the

apillary flow-through chamber, and an incubation period of roughly 16 hours. Finally, on the

hird day, enzymatic extension, fluorescent staining, and measurement of fluorescent intensity

n the chip are performed using an iScan machine manufactured by Illumina [ 10 ]. 

.4. Data quality control of SNP-array results using bioinformatics tools 

The data output is generated as a .idat file for each sample, which is subsequently subjected

o analysis using the gtc2vcf software [ 1 ]. This software facilitates the conversion of the .idat

le format to .vcf format. Following this conversion, quality control analysis is performed using

LINK (v1.9) [ 2 ]. The recommended thresholds for quality control in genotyping studies are as

ollows: a genotyping rate of greater than 98%, an SNP missingness rate of less than 0.02, an in-

ividual missingness rate of less than 0.02, a gender check threshold for females of less than 0.2,

 minor allele frequency (MAF) greater than 0.01, a Hardy-Weinberg Equilibrium (HWE) thresh-

ld of less than 0.001, and a heterozygosity rate with a standard deviation less than 3 [ 6 ]. 
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The subsequent phase of quality control entailed the use of population stratification analysis.

The analysis of population stratification was conducted with datasets obtained from the 10 0 0

Genomes Project. The dataset comprises a total of 3202 individuals, representing five distinct

superpopulations: East Asia, South Asia, Europe, America, and Africa. The reference genome uti-

lized in this study is GRCh38.p13. The utilization of the multidimensional scaling (MDS) method-

ology is one of the population stratification approaches employed in this study. The present

methodology computes the mean ratio of alleles shared between pairs of people in a given sam-

ple, so generating a quantitative measure (component) of genetic diversity for each individual.

The plotting of individual component scores can be utilized as a method to ascertain the pres-

ence of clusters of individuals exhibiting higher degrees of genetic similarity [ 7 ]. 
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