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ABSTRACT 

Breast cancer is one of the leading causes of mortality in women among cancer patients. The identification of 

individual molecules that are implicated in breast cancer and the understanding of their features have been the 

focus of a great number of researches. The identification of several biomarkers that are not only simple to 

measure but also trustworthy, affordable, and possess high levels of both sensitivity and specificity has been 

accomplished. Both the fast-accelerating development of technology and the availability of epigenetic 

knowledge play important roles in the prevention and treatment of cancer. A wide variety of databases have 

been used for the purpose of collecting, storing, and analyzing the gathered data. In order to extract meaningful 

and accessible data from databases, it is essential to recognize the existence of such data. In today's world, 

several researchers make use of databases such as The Cancer Genome Atlas (TCGA), Gene Expression 

Omnibus (GEO), Surveillance, Epidemiology and End Results (SEER), and Embase in order to get valuable 

information on biomarkers for breast cancer. This article provides a summary of the databases that are now 

available and have been used for the purpose of identifying biomarkers for breast cancer. The information that 

is offered by this review would be helpful in the search for effective techniques for the diagnosis and treatment 

of breast cancer. 
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INTRODUCTION  

It is well acknowledged that breast cancer is among the most significant health issues that women face all 

over the globe. As a result of a lot of investigations, the main causes of breast cancer as well as the individual 

molecules that are involved in breast cancer have been identified. A number of technological advancements 

have been made in order to enhance the early identification of breast cancer. Patients who are afflicted with 

breast cancer now have access to therapeutic chemicals, whether they are synthetic or natural that is capable 

of efficiently inhibiting or controlling possible molecular targets. This has the potential to raise the survival 

rate of these patients. Despite this, death rates continue to be somewhat high, and as a result, experts are still 

looking for novel treatments to combat breast cancer. 
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In the process of creating new diagnostic and therapeutic procedures, one of the potential ways would be the 

identification of novel biomarkers. In order to detect illnesses and get a deeper understanding of them, several 

biomarkers are used. A high level of sensitivity and specificity is possessed by these, in addition to their ease 

of measurement, dependability, and low cost. The fact that they fluctuate with various stages of the illness and 

have diagnostic and predictive value makes them useful not just for screening but also for detecting potential 

recurrences of the disease. Many different methods have been developed in order to uncover new biomarkers 

that are present in a variety of illnesses. Biological information indexing and database providing is one of 

these methods. It assists in the discovery of biomarkers and in gaining a deeper comprehension of biological 

responses such as invasion, metastasis, and proliferation. There have been several technological advancements 

and methods used in order to discover biomarkers and to make a contribution to the characterization of 

illnesses. The subject of cancer biology has lately seen an increase in the amount of bioinformation. The 

current study provides a summary of the meta-data that is currently available, which includes The Cancer 

Genome Atlas (TCGA), Gene Expression Omnibus (GEO), Embase, and Surveillance and other databases. 

The Cancer Genome Atlas 

Together with the National Cancer Institute (NCI) and the National Human Genome Research Institute, the 

Translational Cancer Genome Atlas (TCGA) was initiated as a pilot project in the year 2006. Through the 

collection of high-dimensional and overall genetic alterations in 33 different forms of cancer, including breast, 

brain, and ovarian cancer, the Translational Cancer Genome Atlas (TCGA) aims to speed up the process of 

disease knowledge. Through the use of technology for genome analysis and characterization, the Translational 

Cancer Genome Atlas (TCGA) helps to advance cancer prevention, diagnosis, and therapy. In order to 

characterize the DNA and RNA of tumors, a variety of different techniques were used at the epigenetic level. 

The tumor and normal tissue samples from more than 11,000 individuals are stored in the TCGA database. 

Because it does not impose any restrictions on access, the TCGA data may be used by researchers who are 

successful in discovering breast cancer biomarkers. 

A large number of gene targets have been looked for by researchers using the TCGA data, which has been 

used to discover a great deal of biomarkers in breast cancer. Among the biomarkers that have been discovered 

in human breast cancer, for instance, long non-coding RNAs (lncRNAs) have been found. According to the 

findings of a research that used one thousand instances of TCGA data, LINC00657 plays an essential part in 

the development and proliferation of tumor cells. In addition, the new long noncoding RNA known as FGF 

14 antisense RNA2 has the potential to function as a tumor suppressor gene and decrease the progression of 

breast cancer. The Piwi-interacting RNAs, which are crucial in the preservation of the germline, have been 

identified, and PIWI proteins have the potential to serve as biomarkers for cancer. Research discovered the 

PIWIL3 and PIWIL4 genes by using the TCGA dataset and analyzing their relevant prognostic significance. 

The molecules of miRNA include a wide variety of possible biomarkers. In the field of breast cancer, miR-

660-5p and miR-574-3p are examples of candidates that are associated with overall survival and recurrence-

free survival rate. MiR-10b, miR-26a, miR-146a, and miR-153 are the microRNAs that are responsible for 

regulating the expression of BRCA1 in triple negative breast cancer. 

There are several different DNA molecules that have been recognized as potential biomarkers for breast 

cancer. High levels of promoter methylation were shown to have a substantial association with the hormone-

receptor-positive status of breast tumors, according to data obtained from the Technical Cancer Group of 

America (TCGA) and patients treated at the Breast Cancer Care facility in Chhattisgarh. In addition to the 
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fact that methylation is associated with matrix metalloproteinase (MMP)-7 productions, the Transcriptional 

Cancer Genome Analysis (TCGA) has shown that hypomethylation of the MMP-7 promoter is a prognostic 

signal. There is a possibility that a correlation exists between the methylation status of the DSC2, KCNK4, 

GSTM1, AXL, DNAJC15, HBII-52, TUSC3, and TES genes with a worse survival rate for breast cancer in 

African Americans. 

Markers may be recognized by the presence of RNA-protein complexes. The Musashi RNA-binding protein 

2 is identified as being linked with clinical outcomes and is located upstream of ER1. In addition to its role as 

a tumor suppressor, the RNA-binding protein known as tristetraprolin (TTP, ZFP36) is associated with the 

control of cAMP response element-binding protein activity. In cases of breast cancer, a decreased TTP was 

indicative of a bad prognosis.  

Proteins have been investigated by researchers and analyzed in terms of their resistance to anti-cancer drugs 

and ligands. A decrease in T-cell proliferation and an increase in apoptosis were seen as a result of the 

overexpression of programmed cell death ligand 1 on the cell surface, which was caused by the loss of 

phosphatase and tensin homologs. Additionally, drugs that target the PI3K pathway may be able to enhance 

the antitumor adaptive immune response. Additionally, there is a correlation between the overexpression of 

pSTAT3 and the resistance to trastuzumab in HER2-positive primary breast cancer. It was discovered that the 

expression of KLK10 was a contributor to breast cancer that was resistant to trastuzumab. Considering that 

KLK10 and pSTAT3 are associated with molecules that are resistant to trastuzumab, they have the potential 

to serve as diagnostic markers for breast cancer. The subtype of breast cancer known as triple-negative breast 

cancer has a low survival rate and very strong resistance to treatment. 

Gene Expression Omnibus 

The Genome Editing Organisation (GEO) is a global data repository that facilitates the dissemination of high-

throughput functional genomics data, including microarray, next-generation sequencing, and other types of 

data. Gene expression research on a wide variety of biological topics, such as ecology, illness, metabolism, 

toxicity, development, evolution, and immunology, make up about 90 percent of the data that is included in 

the Gene Expression Online database. Other types of functional genomic and epigenomic investigations are 

represented by the non-expression data in GEO. These studies include those that investigate chromatin 

structure, changes in genome copy number, interactions between the genome and proteins, and genome 

methylation. Through the use of user-friendly web-based tools, the massive amount of data can be successfully 

studied, queried, and visualized. At the moment, GEO maintains around one billion unique gene expression 

measurements, which are collected from more than one hundred different plants and animals. 

GEO has been used in a number of investigations to discover previously unknown markers. It has been shown 

that a number of lncRNAs are effective markers. An example of this would be the discovery of four lncRNA 

genes via the use of the random survival forest method on expression signature. This finding suggests that 

lncRNAs have a role in the pathogenesis of breast cancer. A number of lncRNA signatures have the potential 

to serve as useful biomarkers for determining the risk of metastatic disease in breast cancer patients, therefore 

enhancing our comprehension of the molecular pathways involved in the invasion of breast cancer. There is a 

correlation between the overexpression of cancer-secreted miR-105, which is present in metastasis cancer, 

and the advancement of metastatic breast cancer in early-stage breast cancer. It has been shown that a 

correlation exists between down-regulated miR-126/miR and poor metastasis-free survival in breast cancer 
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patients. A marker of breast cancer and breast cancer molecular subtype survival, the DNA methylation pattern 

is also a sign of breast cancer as well. 

For the purpose of identifying EMT and metastatic molecules, the GEO database has been used. In a number 

of different types of solid cancer, the expression of polyomavirus enhancer activator 3 protein (Pea3), which 

is a member of the Ets-transcription factor family, is increased with the development of metastatic disease. 

Transactivation of Snail, which is an EMT activator, is the mechanism by which overexpression of Pea3 leads 

to an increase in EMT in human breast epithelial cells. Comparing the levels of WNT5A and B expression in 

MDA-MB-231 triple-negative breast cancer cells to those in MCF-7 ER-positive breast cancer cells, it was 

discovered that the former were much higher. The enhancement of MCF-7 invasion was facilitated by the 

degradation of WNT5B by WNT and Jun-N-terminal kinase antagonists. In the same work, alternative WNT 

receptors ROR1 and 2 were discovered by the use of GEO. There is a strong correlation between the WNT 

signaling pathway and the spread of breast cancer to the brain in MDA-MB-231 cells. 

OBJECTIVES  

1. The Study Identification of Novel Biomarkers Associated. 

2. The Study Patient's Outcome to Distinguish Lobular and Ductal Breast Cancer. 

RESEARCH METHODOLOGY  

In the research, there were 79 female patients who were diagnosed with infiltrating ductal breast cancer. The 

mean age of these patients was and their ages varied from 24 to 94 years. There was a range of 57 to 117 

months in the follow-up period after the operation, with the mean being months. None of the patients had 

been diagnosed with any kind of cancer or metastasis at the time of diagnosis, and this was one of the criteria 

for inclusion in the study. Patients had treatment consisting of segmental resection or mastectomy, which 

included dissection of the lymph nodes in the axillary region. This was then followed by radiation and adjuvant 

systemic therapy, if it was deemed necessary. In the time leading up to the operation, none of them had 

undergone chemotherapy or radiation. Following the completion of chemotherapy, 64 patients (81%) were 

given radiation, and 43 patients (54%) were given tamoxifen (20 mg/day) for a period of sixty months before 

the conclusion of their treatment. Among the seventeen patients who acquired metastases, all of them had 

operable breast cancers of stage II and stage III, with bigger tumors frequently being poorly differentiated. 

Additionally, all of them, with the exception of one, had positive lymph nodes in the axillary region. The bulk 

of these individuals, thirteen in all, were given chemotherapy after undergoing surgical procedures. A total of 

eleven patients out of fourteen patients who had a positive ER status were also treated with hormone treatment. 

Fresh tissue samples were then utilized for RNA separation and subsequent gene expression analysis. These 

samples were obtained by performing a macro-dissection of tumor cells. In order to conduct a global gene 

expression study utilizing oligoarrays, thirty-eight instances were used, and fifty-five cases were utilized for 

quantitative real-time PCR analysis of candidate genes. In addition, immunohistochemistry was used to 

analyze tumor tissue samples from 1,276 ductal breast carcinomas in order to determine the expression of 

proteins. Both the Civil Hospital in NayaRaipur (Chhattisgarh) and the State Cancer Centre (Chhattisgarh) 

provided the samples that were collected. In addition to obtaining written informed permission from each and 
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every patient throughout the collection period, the research was also evaluated and approved by the Ethics 

Committees of both institutions (CEP FHAC 340/04 and CEP ACCC 1155/08). 

DATA ANALYSIS  

Our strategy entails using a deep learning system (DLS) that is comprised of two stages for each biomarker. 

Individual picture patches that have been cropped to represent tiny sections of tissue are used in the first step 

to make predictions about the local biomarker status. It is possible that the result of this prediction will fall 

into one of three categories: a biomarker positive tumor, a biomarker negative tumor, or a non-tumor. In the 

second step of the DLS, the predictions made in the first stage are applied to each and every patch on the slide 

in order to make a prediction about the biomarker status at the slide level. 

Patch-level model status prediction 

Using 1.21 billion patches from 576 slides over 200 cases, the first stage of the DLS was constructed (trained 

and tweaked), and it was assessed on a test set consisting of all patches from 181 slides across 64 cases. 

Following that, we will give the classification performance of one versus all over all patches, which may be 

classified as biomarker positive tumor, biomarker negative tumor, or non-tumor. The patch-level area under 

the receiver operating characteristic curves (AUCs) for ER, PR, and HER2 were 0.939 (95% confidence 

interval from 0.936 to 0.941), 0.938 (95% confidence interval from 0.936 to 0.940), and 0.808 (95% 

confidence interval from 0.802 to 0.813), respectively. Examples of the predictions made at the patch level 

are shown in and Supplementary, together with the accompanying pictures obtained from 

immunohistochemistry. We made the observation that heterogeneous staining was, in fact, related with 

heterogeneous predictions. This was in contrast to the homogeneous examples, which were seen to have patch-

level predictions that were consistently positive. 
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Figure. 1: Visualization of predictions and annotations. 

a Sample instances for which DLS predictions are concordant with region-level pathologist annotations. b A 

selection of examples for where the regional-level pathologist annotations and the DLS predictions are in 

disagreement with one another. Heatmaps provide a visual representation of predictions, with colors ranging 

from blue (showing a low anticipated likelihood) to red (representing a high projected probability), and black 

indicating that the prediction does not include tissue. Annotations are represented as white regions in the 

annotation masks (which are black and white), and the labels that relate to those regions are provided in the 

column header on white regions. Hematoxylin and eosin (H&E), immunohistochemistry (IHC), deep learning 

system (DLS), estrogen receptor (ER), progesterone receptor (PR), and human epidermal growth factor 

receptor (HER2) are all examples of biological techniques. 

Testing association of DLS patch-level predictions with specific histologic concepts 

We chose six particular histologic traits for which we produced ideas for TCAV analysis based on discussions 

with breast his to specialists. These aspects are as follows: high-grade carcinoma, low-grade carcinoma, 

invasive lobular carcinoma, ductal carcinoma in situ (DCIS), tumor-adjacent desmoplastic stromal alterations, 
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and tumor infiltrating lymphocytes are all types of cancer that may be seen in the bloodstream. For the purpose 

of this investigation, a high TCAV score for a certain concept (for example, high-grade carcinoma) suggests 

that the particular DLS biomarker prediction is connected with that concept (for more information, refer to 

the Methods section). The TCAV score for each idea is shown in the Supplementary section, which includes 

both positive and negative status forecasts for each relevant biomarker. At the same time as ER-negative 

expectations were revealed to be connected with TILs, ER-positive predictions were shown to be associated 

with the low-grade notion. When it came to PR, positive predictions were more significantly related with 

concepts such as low grade, lobular, DCIS, and desmoplasia, while PR-negative predictions were more firmly 

connected with the high-grade notion. Negative predictions were more strongly connected with low-grade 

cancer and lobular carcinoma notions when it came to their association with. 

 

Figure. 2: Testing with Concept Activation Vector (TCAV) analysis. 

each of the six ideas that were used for the TCAV analysis was represented by a representative concept patch. 

b The TCAV scores for each of the three biomarkers. These values indicate whether the biomarker status is 

positive (blue) or negative (red). Using 500 class-of-interest patches, 500 random patches, and 100 concept 

patches for each trial, the error bars represent confidence intervals with a 95% level of certainty for a total of 

20 trials. A greater link between the notion and the model's depiction of that biomarker state is indicated by 

higher scores. Further information on TCAV scores may be found in Supplementary and Supplementary TIL 
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tumor infiltrating lymphocytes, ER Estrogen Receptor, PR Progesterone Receptor, human epidermal growth 

factor receptor 2, and DCIS Ductal Carcinoma in Situ. 

CONCLUSION  

Through the use of databases, this study offers information on biomarkers in breast cancer disease. When it 

comes to the molecular biology of cancer, the majority of databases provide fresh and complete information. 

For the purpose of identifying and differentiating chemicals and genomic architecture, expression levels, and 

responses to medications in malignancies, the use of modern technology and bioinformatics tools is a 

significant contributor. The majority of the databases offered scholars access to a substantial amount of 

material without encountering any restrictions. For the purpose of developing prospective breast cancer 

biomarkers, pharmacological and therapeutic targets, analyzing overall survival and recurrence-free survival, 

and gaining an understanding of cancer genetic and epigenetic profiles, the researchers have used the datasets. 

In the process of conducting clinical trials, the targets that were discovered via the analysis of the databases 

are then used for the purposes of treatment, prognosis, and breast cancer prevention, which ultimately leads 

to advances in personal therapy. These databases are used for curing breast cancer patients in a variety of 

clinical contexts, which would be advantageous to the diagnosis and treatment of breast cancer. In this study, 

we summarized many databases that are utilized for curing breast cancer patients. 
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