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Description  

Breast cancer (BC) is the fifth leading cause of cancer-related deaths 
worldwide, with an estimated lifetime risk of 8-12%. Although the cancer-
related mortality rate has decreased in several countries, this benefit has 
not been shared equally by young women with cancer in many parts of the 
world. Because it has been applied to BC in women aged 35, 40, or 50 years, 
as well as BC in premenopausal women, the operational definition of BC in 
young women (BCYW) is generally flexible. In this study, we defined BCYW 
as BC in women aged 40 years old, based on a recent consensus based on 
tumour clinical features. The current trend of a high incidence of aggressive 
BC in women aged 40 or 35 years, on the other hand, calls into question the 
validity of growing age as a risk factor for BCYW. The prevalence of BCYW 
is approximately 2-6% in Western countries and 10-20% in Asian countries, 
indicating that BCYW is becoming a growing concern globally, including in 
countries with a large young population, such as India.

The increased relapse rate in BCYW is also likely to be influenced by 
pathways involved in tumour dormancy regulation and bi-directional tumor–
stroma interactions. This area of BC research has received little attention, 
particularly in relation to hormone receptors, nuclear oestrogen signaling, and 
non-genomic oestrogen signaling. Many studies have been conducted in the 
literature to investigate the role of stromal cell types in the modification of BC 
phenotypes. A study on age-related genes derived from normal breast tissues, 
for example, found that a subset of aggressive breast tumours in young 
patients express genes that are upregulated in young normal breast tissues 
[1-3]. The reason for this up regulation, as well as the significance of tumor-
associated genes in normal breast tissues, are unknown. Another large study 
found 1408 and 1150 unregulated and down regulated genes, respectively, in 
normal breast tissues from donors aged 27-66 years with no history of breast 
cancer, indicating the importance of adipogenesis and inflammation in BC 
progression.

Because the nature of the mammary gland stroma is known to be 
markedly modified by ovarian hormones, growth factors, and soluble factors 
in both normal and cancerous tissues, the genomic landscape of the normal 
mammary gland (as well as breast tumours) is expected to be further modified 
by menstrual cycle phases, breast-feeding status, and pregnancy phase - all 
of which are components of women's reproductive years. In this context, a 
genomic study described the nature of differentially expressed genes (DEGs) 
in the normal mammary glands of young women during the luteal and follicular 
stages of the menstrual cycle. This study discovered that 221 genes were up 

regulated during the luteal phase, many of which are known to play established 
roles in BC progression [4,5].

These genomic studies on normal breast tissues highlight the importance 
of altered gene or gene set expression in the biology of the mammary gland 
and BC. These studies, however, have not taken into account BCYW 40 
years. The current study was undertaken to determine the nature of genomic 
overlaps between age-specific unique genes in BCYW and matched adjacent 
normal or normal breast tissues, as well as to explore changes in the function 
of BC subtypes and BC laterality using BC genomic datasets. We focused the 
TCGA breast invasive carcinoma database and selected the mRNA expression 
z-scores relative to diploid samples (RNA Seq V2 RSEM) and protein level 
z-scores (mass spectrometry by CPTAC) with 2 as the expression cut-off 
value to validate the expression of 60 genes uniquely upregulated in breast 
tumours from patients aged 40 years from differential expression analysis. 
After removing genes with no mRNA or protein expression, we chose 15 genes 
with data at both mRNA and protein levels as an example of mRNA–protein 
correlation and displayed the expression pattern as a heatmap.
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