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Abstract 
In our study, it was aimed to determine the gene/genes that can be evaluated as biomarkers in early 
diagnosis with bioinformatic analysis in Invasive ductal carcinoma (IDC) and Invasive lobular 
carcinoma (ILC), which are frequently encountered breast cancer types. 
IDC is the most common subtype, 80% of all breast cancers. Invasive Ductal means that cancer has 
invaded or spread to the surrounding breast tissues from the ductal wall. ILC is around 10% of all breast 
cancers. In this type, the cancer is surrounding the milk duct, but their shapes are not deformed. This is 
why it is very difficult to identify in mamammographyGenetic tests and their analysis is very important 
for the early detection of cancer. Physicians can estimate bad prognoses and can develop better treatment 
plans. 17 ILC and 83 IDC patients’ data were gathered from online databases. GEO, Array express, 
SRA. We developed software using R Bioconductor for differential expression analysis of the data. Our 
analysis picked TFF3, MMP9, DUSP1, SCGB2A2, CTHRC1, APOD, TGFB3, NMU, IGFBP1, CD34 
genes as differentially expressed. The relations among genes are demonstrated using the online STRING 
tool. The threshold for the expression levels is selected in terms of Log-fold change (LogFC). The down 
limit is LogFC -0.9; the down limit is logFC 1.693. According to the STRING analysis, 4 genes were 
strongly linked; MM9, CD34, IGFBP1 and CTHRC1. CD34 is upregulated in ILC (logFC 1.693, 
p<0.05) and downregulated in IDC (logFC -0.9, p<0.05). As a result of our study, we suggest that CD34 
gene expression should be primarily evaluated in distinguishing between ILC and IDC. 
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Introduction 
 
Every day, many new data, studies and articles take their place in scientific databases. Thus, a 
very large and very large database is formed (1). Bioinformatics, which is an interdisciplinary 
science, provides the opportunity to organize and analyze existing data by developing 
techniques for storing biological data and obtaining information from the database (2). 
 
Breast cancer is a disease process that occurs with the uncontrolled and rapid proliferation of 
the cells lining the milk glands and milk ducts in the breast due to various pathological reasons, 
as well as the spread (metastasis) to the surrounding tissues (invasion) and organs in other parts 
of the body. Invasive Ductal means that cancer has invaded or spread to the surrounding breast 
tissues from the ductal wall. In the ILC type, the cancer is surrounding the milk duct, but their 
shapes are not deformed (3). This is why it is very difficult to identify in mammography. In 
early-stage cancers, genetic testing is very important. Physicians can estimate bad prognoses 
and can develop better treatment plans (4). 
 
Breast cancers have a rate of approximately 30% among all cancers. It is divided into invasive 
and non-invasive. The ratio of invasive cancers to all breast cancers is approximately 80%. 
There are 2 types of breast cancer: Lobular cancer (ILC) which develops from the milk-
secreting part and ductal cancer (IDC) which develops from the milk ducts (4,5). Nearly 85% 
of invasive cancers are IDC, and close to 10-14% are ILC. ILC differs from IDC in terms of its 
pathological and clinical features (6). 
 
Genetic diagnosis is important in identifying and categorizing breast cancer at an early stage. 
After genetic diagnosis, bioinformatic analysis and evaluation, and clinical interpretation are of 
great importance in the treatment process (7). In our study, it was aimed to determine the 
gene/genes that can be evaluated as biomarkers in early diagnosis with bioinformatics analysis 
in Invasive ductal carcinoma (IDC) and Invasive lobular carcinoma (ILC), which are frequently 
encountered breast cancer types (8). 
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Method 
 
In our study, 17 ILC and 83 IDC patients’ data was gathered from online databases: GEO, 
Arrayexpress, and SRA. We developed Differential Expression Analysis software using R 
Bioconductor for the identification of up-and down-regulated and differentially expressed 
gegenesens from our gathered array data. Our analysis successfully identified TFF3, MMP9, 
DUSP1, SCGB2A2, CTHRC1, APOD, TGFB3, NMU, IGFBP1, CD34 genes as differentially 
expressed. The relations among these genes are investigated and demonstrated using the 
STRING: functional protein association networks online database tool. 

 

According to the literature annotations and the gene expression data analyzed in our framework 
study, the direct or indirect effects were revealed. For a successful classification, the a 
statistically significant threshold value for the expression levels was picked in terms of Log-
fold change (LogFC). Log-fold change (LogFC) values were taken into account while 
determining the exponential expression levels. Negative FC values mean down regulations and 
positive FC values mean up regulations of the selected genes. LogFC values lower than -0.9 
and higher than 1.693 were assigned. 

 

Results 

According to the STRING analysis, 4 genes were strongly linked, MM9, CD34, IGFBP1 and 
CTHRC1 (Figure 1). In the bioinformatics analysis we performed to distinguish between ILC 
and IDC, it was determined that TFF3, MMP9, DUSP1, SCGB2A2, CTHRC1, APOD, TGFB3, 
NMU, IGFBP1 genes did not make a significant difference in terms of expression. Unlike these 
genes, CD34 gene expression increased in ILC (logFC 1.693, p<0.05); Expression was 
decreased in IDC (logFC −0.9, p<0.05). 
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Figure 1: Analysis of Protein-Protein Relationship With String Gene 

 

 

As a result of our study, we suggest that CD34 gene expression should be primarily evaluated 
in distinguishing between ILC and IDC (Table 1) (Figüre 2).  
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Table 1: Evaluation of gene regulation of ILC cancers with IDC. 

GenBank 
Access GenBank Access 

Gene Gene Name ILC IDC 
NM_003226 NM_003226 TFF3 Trefoil Factor 3 

NM_004994 NM_004994 MMP9 Matrix Metallopeptidase 9 

NM_004417 NM_004417 DUSP1 Dual Specificity Phosphatase 1 

NM_002411 NM_002411 SCGB2A2 Secretoglobin Family 2A Member 2 

BC021025 BC021025 CTHRC1 Collagen Triple Helix Repeat Containing 1 

NM_001647 NM_001647 APOD Apolipoprotein D 

NM_003239 NM_003239 TGFB3 Transforming Growth Factor Beta 3 
NM_006681 NM_006681 NMU Neuromedin U 

NM_000596 NM_000596 IGFBP1 
Insulin Like Growth Factor Binding Protein 
1 

BX640941 BX640941 CD34* 
 CD34 molecule 

UP-REGULATION 
DOWN REGULATION 

*p<0.05  
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Figure 2: Associating genes with Heat-Map 

 
Discussion 
 
Significant differences between ILC and IDC are shown. E-cadherin (CDH1) protein loss, 
which allows cells to adhere to each other, occurs in almost all ILC cases (9). Because of the 
problem of interconnection between cells, tumors are arranged as strings, whereas in IDC, a 
rounded tumor is formed due to the tightening of cells (10). Another difference shown is that 
ILC tumor cells do not use as much sugar as IDC tumors. Therefore, the proliferation of ILC 
cells is slower. In addition, almost all of the cells in the ILC are ER-2 positive and thus they 
respond better to hormonal treatments. However, It has been shown that the recurrence rate of 
ILC is higher (8). 
 
CD34 is a transmembrane glycoprotein involved in the modulation of cell adhesion and signal 
transduction and is thought to be expressed by mesenchymal cells at various sites, including the 
normal breast stroma. Most benign breast lesions with invasive carcinoma of the breast express 
large numbers of CD34-positive stromal cells in the stroma. Matrix metalloproteinases (MMPs) 
are a family of zinc-linked endopeptidases that degrade the ECM. These proteases cleave 
collagen from the epithelium and vascular basement membrane and cause the migration of 
tumor cells. For IDC and ILC, a significant effect of the MMP9 gene on the expression level 
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was not demonstrated in our study, as stated in the literature. In our study, no significant 
difference was found in the expression levels of MMP9 and CTHRC1 genes for IDC and ILC. 
As a result of the evaluation, CD34 is frequently used as a biomarker in breast cancers, 
supporting the literature on marker research related to IDC and ILC. Lack of CD34 gene 
expression in the cell causes myofibrosarcoma in the breast (11). 
 
Again, in similar studies in the literature, differences in the expression of GATA3, FOXA1, and 
PTEN genes were observed between ILC and IDC. At the same time, increased expression of 
the IGF-1R receptor gene was detected in ILC cells. High expression of the FGFR4 gene has 
been observed in ILC resistant to hormonal therapy. Studies have shown that mutations of 
Her2/Her3 genes are also higher in ILC (12). 
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