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Abstract

Both healthy breast tissue and breast cancer contain immune cells. The composition
and location of the immune cell subtypes in such tissues were reviewed to facilitate a
better understand of their critical role in breast cancer\prevention and treatment. To
determine the kind, location, distribution, and function of immune cells in healthy
breast tissue in addition to in situ or invasive breast cancer, we reviewed the literature.
Immune cells of normal breast tissue were situated largely inside the epithelial
components in breast ductal lobules. innate immunity (NK; CD68+; CD11c+) cells and
adaptive immunity (most frequently CD8, but also CD4 and CD20) are represented by
immune cell subtypes; The most prevalent subtype and mainly effector memory cells
are CD8 cells. Immune cells may detect neoantigens, as well as endogenous and
external ligands, and can play a role in immunosurveillance and chronic inflammation.
Increased immune cell infiltrates across tumor parenchyma and stroma, including CD4
and CD8 granzyme B cytotoxic T cells; B cells; macrophages; and dendritic cells, are
indicative of breast cancer progression. Breast cancer tumor-infiltrating lymphocytes
may act as predictors of survival and chemotherapy response. Metastatic breast cancer
may be able to regress thanks to experimental adoptive transfer tactics of lymphocytes
that have infiltrated breast tumors, and these strategies may also promote the creation
of novel T-cell immunotherapy strategies for treating breast cancer. In summary,
immune cells of breast tissues play as significant role in the development of breast
cancer. Understanding these roles has significant ramifications for breast cancer
prevention and treatment.
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INTRODUCTION

The nutritional factor plays an important role not only in the prevention, but also in the
treatment of many diseases. Specially organized nutrition, the so-called therapeutic
nutrition is a prerequisite for the treatment of many diseases, including metabolic and
gastrointestinal.

Medicinal substances of synthetic origin, unlike food substances, are foreign to the
body. Many of them can cause adverse reactions, for example, allergies, so when
treating patients, preference should be given to the nutritional factor.

In products, many biologically active substances are found in equal, and sometimes in
higher concentrations than in the medicines used. That is why since ancient times many
products, primarily vegetables, fruits, seeds, herbs, have been used in the treatment of
various diseases.

Rational, full-fledged nutrition in quantitative and qualitative terms ensures optimal
development of the human body, its physical and mental performance, endurance and
broad adaptive capabilities. It is known that proper nutrition has a beneficial effect on
the immunobiological status of the body and increases its resistance to infectious, toxic
and harmful physical factors. The main purpose of prevention is to eliminate the causes
of the occurrence and development of diseases, as well as to create conditions for
increasing the body's resistance to the effects of adverse environmental factors. The
diet of a modern person should be balanced not only in terms of the main indicators of
proteins, fats, carbohydrates and vitamins, but also minerals (calcium and fluoride are
especially important for teeth).

To maintain the normal flow of energy, plastic and catalytic processes, the body
requires a certain amount of various nutrients. The metabolism in the body, the
structure and functions of cells, tissues, organs depend on the nature of nutrition.
Health and nutrition are closely interrelated. Substances entering the body with food
affect our mental state, emotions and physical health. Our physical activity or
passivity, cheerfulness or depression largely depends on the quality of nutrition.

In order to study the impact of rational nutrition on the health of children and
adolescents, we conducted a survey of 184 children of both sexes of the Samarkand
region aged 10 to 15 years.

The questionnaire included questions concerning the participants' diet, the causes of
diseases, prevention issues, and analyzed the nature of children's nutrition, their
orientation in rationality and balanced nutrition. This made it possible to indirectly
assess the state of somatic health, reactivity of the body, children's knowledge of issues
related to the preservation of health. The state of health of school-age children is
influenced by a complex of risk factors that determine, on the one hand, the formation
of prerequisites for non—physiological development of the maxillofacial region, on
the other - low reactivity of the body with a high probability of attachment of allergic,
infectious components, metabolic disorders. It is known that one of the many reasons
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for the deterioration of children's health is an unbalanced diet, as a result of which the
body receives insufficient vitamins, minerals, essential amino acids. The factor of
rational nutrition of children is considered as one of the main factors in the formation
of a healthy person, as well as preventive in the prevention of a number of diseases.
Questioning schoolchildren about the system of home and school meals, allows you to
get an idea of the nature of the nutrition of a modern student. Several important
conclusions should be noted from the analysis of the questionnaires.
48% of teenagers adhere to 3 meals a day, 36% have 4 meals a day, but only 57% of
the surveyed schoolchildren have breakfast daily. About 75% of students have dinner
on time (2 hours before bedtime), 22% do it before bedtime, which, along with an
irregular breakfast, is a violation of the diet.
9.4% of children eat porridge for breakfast every day, about 50% do it extremely
rarely, and 42% have a sandwich for breakfast. 37.7% of 8th graders eat fried and fatty
foods every day, 78% regularly eat white bread, rolls and cookies, and fruits — only
60%. Almost 30% of the surveyed schoolchildren eat fast food once a week, about
60% occasionally allow themselves such food and soda, which is undoubtedly harmful
to health. Perhaps that is why only 62.3% of respondents consider themselves healthy,
and 31.2% of students find it difficult to assess their health as good.
47.6% of schoolchildren include milk and fermented milk products in their daily home
diet. Regarding the consumption of dairy products, the survey indicates that 15.7% of
children do not drink milk at all for various reasons. Dairy products such as sour cream,
cottage cheese, cheese are consumed by children in most cases irregularly and in small
quantities.
The organization of nutrition of adolescents has its own characteristics associated with
the changes occurring in the body that are characteristic of this age: intensive growth
and development, radical hormonal restructuring, increased stress in the psycho-
emotional sphere. Often the life of a modern teenager deviates from "normal
conditions”, and he has additional tasks and loads, in particular, sports or mental.
According to our survey, 56.2% of children often and randomly consume sweets,
cookies, and other confectionery products outside of the main meal. Taking sweets at
the end of a meal and between main meals is harmful by excessive saturation of the
body with carbohydrates.
The results of the survey showed that children are not oriented in terms of balance,
rationality and adequacy of nutrition. What foods should | give preference to in terms
of preserving my health? As a result of the analysis of the questionnaires, it was found
that half of the respondents (50.4%) have meat and fish in their diet, every third
(30.7%) uses flour and cereal dishes, dairy dishes predominate in the diet of 13.4% of
respondents, and only 5.5% have fruits and raw vegetables. When asked how often
you use dessert in the form of buns, cookies, sweets, cakes, 71.4% answered "rarely",
15.9% use dessert once a day, 3.8% use dessert 2-3 times a day and only 8.8% never
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use dessert. 0.8% of children consume sweet carbonated drinks every day, 9.6% 1 time
aweek, every fourth person uses 2-3 times a week (25.6%), the majority of respondents
rarely use (62.6%) and only 1.3% do not use at all. Every third student (30.7%) drinks
tea without sugar, tea with 1 spoonful of sugar is consumed by 22.7%, 41.2% drink tea
with 2-3 tablespoons of sugar and 3-4 tablespoons of sugar are consumed with tea by
5.5%.
A similar situation can be traced in the analysis of children's consumption of fish and
fish products. Only 23.6% of children use this product sufficiently, the rest
occasionally. Fish products are known to be rich in phosphorus, which affects the level
of calcium assimilation in the body. Therefore, insufficient intake of calcium salts into
the body, a low level of its absorption with a deficiency of phosphorus can negatively
affect the degree of mineralization of the bone skeleton, jaws, hard tissues of the tooth.
According to the results of the study, it can be concluded that sanitary and hygienic
knowledge of school-age children, their insufficient medical activity in relation to
health preservation, insufficient work of doctors on hygienic education and sanitary
education of children and adolescents on the prevention of all diseases is carried out.
Prevention and timely treatment will help to keep the child's body healthy.
In conclusion, it should be noted that the importance of proper hygienic education of
children from an early age is enormous, since individual hygiene skills are among those
that are best learned in early childhood.
In order to form a positive and rational attitude to the child's diet and preserve his
health, an integrated approach is necessary. The fundamental event at the center of all
work on the prevention of major diseases is a healthy lifestyle, which is a positive
interaction of social and medical measures. In a healthy lifestyle, the relationship
between etiotropic and pathogenetic prevention is concentrated, since it
simultaneously affects both the reduction of the effect of adverse factors on the child's
body and the increase in the resistance (resistance) of the body and to the action of the
external environment.

Literature

The most frequent type of cancer among women is breast cancer[1]. Ductal carcinoma
in situ (DCIS) or invasive ductal carcinoma are the two forms of breast cancer that
most commonly develop in the breast milk ducts. Breast cancer arises as a result of
repeated mutational alterations, which most frequently occur within ductal epithelium.
Many components of the ductal microenvironment, including soluble components like
growth hormones; cytokines; chemokines; and prostaglandins as well as cellular
components like immune cells, adipocytes, fibroblasts, and the microbiota, might
affect the onset and course of these changes. Immune cells, which are thought to play
a crucial role throughout breast carcinogenesis, starting from normal breast tissue in
immuno-surveillance then going into both primary and metastatic breast cancer, are
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among the most crucial of these components. A large immune cell population,
including CD8 and CD4 T cells; B cells; dendritic cells; macrophages; NK (natural
killer) cells; and other immune cell subtypes, is present in the ductal cellular layer of
the normal breast[2]. Together to, these immune cells offer the epithelial layer crucial
for both adaptive and innate immunity with both defense against foreign and
endogenous agents and for the removal of altered cells. Understanding the immune
cells population in healthy breast tissue could therefore have a significant impact on
breast cancer prevention, enhanced risk assessment techniques, and the control of
breast carcinogenesis. The composition and distribution of the immune cell population
alter both quantitatively and qualitatively as breast cancer progresses through the
carcinogenic pathway, such as an increase in immune cell concentration throughout
both the parenchymal or stromal compartments. Many cellular subtypes, such as CD3
(CD4 and CD8 cells); B cells; monocytes/macrophages; dendritic cells; and NK cells
are included in the immune cell infiltration in breast cancer[3]. Multiple immune cell
subtypes are present in both the parenchyma and the stroma, putting them in close
proximity to tumor cells along with other cells in the microenvironment. This
proximity enables these cells to have an impact on tumor growth in a variety of ways,
including directly through CD4 and CD8 cell-mediated cytotoxicity or indirectly
through immunosuppressive and otherwise immunostimulatory actions from secreted
cytokines; growth factors; and other agents[4]. T-cell receptors (TCRs) with gene
modifications were created for the treatment of breast and other malignancies, and the
collection and administration of TILs to patients led to the durable total regression of
solid tumors[5]. Collectively, our results show that immune cells play a crucial role in
the breast during breast carcinogenesis and that these cells undergo considerable
modifications as these processes progress. To better understand these important
characteristics, we reviewed the literature on TILs in breast cancer, their nature and
characteristics in healthy breast tissue, and also the efforts to use these latter findings
to develop effective immunotherapeutic therapies for breast cancer, including ongoing
and ground-breaking experimentations at our institution.

The Normal Breast's Immune Cells

The acini, which is the primary component of the breast ductal system, empties into
the intralobular and eventually extralobular ducts to form a terminal ductal lobular unit
(TDLU). Cuboidal epithelium lines the intralobular terminal ducts, and
pseudostratified columnar epithelial tissue or a double layer of cuboidal epithelium
lines the extralobular terminal duct with main ducts. The TDLU is thought to be the
primary location of breast cancer onset[6]. In-situ, invasive ductal, as well as invasive
lobular carcinoma are among the carcinomas that develop in the epithelium and make
up the great majority of breast malignancies. Hormone-related pathways, including
several hormone-related genes linked to breast carcinogenesis, are substantially
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enriched in the TDLU, according to gene expression analyses. It has been suggested

that hormone reactions that are out of balance may cause the early initiation of

neoplastic transformation, which primarily affects breast TDLUs [6]. Extracellular

matrix (ECM); fibroblasts; adipocytes; immune cells; microbiota; and blood vessels

make up the stroma that surrounds the breast ducts. The breast microenvironment is
made up of the stroma and breast ducts combined.

Immune cell distribution in healthy breast tissue

Myeloid (monocytes; macrophages; dendritic) cells and lymphoid (T lymphocytes, B
lymphocytes) immune cells can be found in normal breast tissue. Since immune cells
belonging to the innate and the adaptive immune systems are primarily found in the
lobules of normal breast tissue rather than in the stroma and fat, they may potentially
provide defense against pathogenic bacteria and other organisms in addition to immune
surveillance and removal of epithelial cells of mutational changes [7]. Early
investigations mostly found lymphocytes, particularly CD8 and CD4 T lymphocytes,
and macrophages as immune cells [8]. This intraepithelial immune cell populations in
healthy breast tissue has been further defined by five recent research [9]. Generally,
ductal epithelial cells have a high percentage of immunological CD45 cells. The most
prevalent type of cell in all series are CD8 T cells. Nearly all lobules contained CD8 T
cells and CD11c (dendritic) cells, which were also among the most common
throughout the lobules. Moreover, CD68 cells (macrophages/monocytes), which were
less prevalent, were also widely distributed throughout the lobules [10]. Dendritic cells
as well as CD8 cells were frequently seen in close proximity to the lobular acini's
epithelium, mainly at the basal portion of the epithelium. Since that TDLU epithelial
cells are the primary site of breast cancer formation, immune cells are present there
[6]. This close proximity offers a crucial chance for immune cells to affect epithelial
cells' behavior.

Immune cells’ immunogenicity in healthy breast tissue.

Given that the lymph nodes within ipsilateral axilla and mediastinum that the immune
cells with in breast ducts are close to, all of the essential cellular and lymphatic
elements required for an adaptive cellular immune response also present in within
ductal system. Further examination of the CD8 T cells revealed that they were mostly
CD45RO/CD27 cells, indicating that they were activation memory-T-cells
(TEM),[11]. In addition to demonstrating that all these cells have always been antigen-
activated, the presence of TEM in the intraepithelial lymphocyte populations of the
normal breast also suggests the existence of a dynamic immunological network
between the ductal epithelium and local lymph nodes. Furthermore, granzyme B cells,
which have cytotoxic properties, make up the CD3 population in normal breast tissue,
which raises the possibility that such intraepithelial immune cells play a crucial
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protective role in the persistence of TEM for extended periods of time [12]. There are
numerous potential external (such as viral or bacterial) and endogenous sources of
antigens for these CD8 T cells to get activated (DNA, extracellular proteins, nuclear
and cytosolic proteins). Neoantigens, for instance, may develop as a result of ductal
epithelium mutations brought on by exposure to estrogens as well as other carcinogens
[13]. According to a recent review, both normal breast tissue with a low risk of breast
cancer (such as that following a reduction mammoplasty) and normal breast tissue with
a high risk of breast cancer (normal breast tissue next to breast cancer) contain
extensive genomic changes, such as loss of heterozygosity; small segmental
deletions; DNA methylation and shortening of the telomere [14]. By related frameshift
or even other mutational alterations, this could be a great source of neo- antigens. In
addition, macrophages (also found between the ductal intraepithelial immune cell)
may recognize damage- or pathogen-associated molecular patterns released by injured
or dying epithelial or microbial cells, causing the release of cytokines and chemokines,
chronic inflammation, and the generation of reactive oxygen species as well as reactive
nitrogen intermediates, which may then result in mutations in the nearby epithelial
cells[15]. Strong evidence points to a role for immunological effector function, stress
response, and epithelial integrity maintenance in the breast epithelium's constant
presence of CD8 cells and dendritic cells[16]. Breast samples from women with no
recognized breast abnormalities were compared to those from women of benign breast
conditions to determine how immune cells were distributed in the lobules. They
discovered that the benign breast disease lobules had higher densities of CD8 T cells,
CD11c dendritic cells, CD20 B cells, and CD68 macrophages than the healthy
controls[9]. The scientists came to the conclusion that increased infiltration of both
adaptive and innate immune oncogenes in regions associated with benign breast
disease indicates an immunogenic microenvironment. Additionally, it has been
demonstrated that a number of the mutational alterations seen in high-risk normal
breast tissue also are present in nearby breast cancer, perhaps creating a setting for
immune cells that is similarly immunogenic[17].

Immune cells within the epithelium and the surrounding environment

Major microenvironmental elements just like ECM and the interstitial matrix surround
and may have an impact on the immune cells that are located within the intraepithelial
layer. The ductal or endothelial basement membranes make up the extracellular matrix
(ECM), while fibroblasts, adipocytes, endothelial cells, and inflammatory mediators
make up the interstitial matrix. It is also believed that the microenvironment's elements
are crucial to the development of breast cancer. With progression of the epithelial cells
in the carcinogenic pathway, there is increasing influence of these components,
including the ECM, fibroblasts, and adipocytes on transformed cells [18]. minor
changes in the composition of the ECM can modify diffusion as well as permeability
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through ECM, and limits on diffusion may promote cancer on both a short- and long-
term scale by limiting the clearance of substances generated by encapsulated cells. A
significant component of a ECM, fibroblasts, can be changed into fibroblasts
associated with cancer through cytokines and growth factors produced by altered
epithelial cells [19]. Activating cancer-associated fibroblasts can encourage the
development of tumors, the remodeling of the extracellular matrix, and the control of
immune cells. In close proximity of epithelial cells, tumor cells, and immunological
cells exist adipocytes, which are also significant ECM constituents. Adipocytes are
stimulated by breast cancer cells to produce endocrine, paracrine, and bioactive lipids,
which in turn promote the proliferation and invasion of tumor cells. IL-1, IL-6, and
tumor necrosis factor (TNF) can all be produced by adipocytes as a result of leptin,
which is also a significant secretory product [20]. In postmenopausal women, obesity
is a significant risk factor for breast cancer and may encourage procarcinogenic
processes in adipocytes. Normal adipocytes secrete a number of substances, including
leptin; TNF; IL-6 and resistin, which are elevated in obese people and have
procarcinogenic effects[21]. They, in turn, have the power to alter human immune
system and encourage tumor growth. These findings collectively show that such ductal
epithelial layer or milieu of normal breast tissue contain a variety of cell populations
that interact to significantly contribute to the early stages of breast cancer development.

Effects of estrogen on immune cells in the normal breast.

Both premenopausal and postmenopausal women primarily produce the hormone
estrogen. Estrogens are crucial to the formation in contralateral breast cancer, the
advancement of primary breast cancer, and the spread of metastatic breast cancer. They
also influence risk. These effects are mostly brought about by estrogen's effects on
breast epithelial cells, but there is significant evidence that estrogens also affect
immune cells since they possess estrogen receptors (ERs). Estrogens would then have
a crucial chance to affect both the onset and spread of breast cancer as well as
immunosurveillance. Although estrogens also may initiate growth factor receptor
action to signaling though the nongenomic pathways by ligand-independent ERa
signaling actively involve binding of E2 to a membrane-anchored receptor, a G
proteinecoupled estrogen receptor 1 (GPERL1), of subsequent activation of G proteins,
estrogenic activities lead from binding to cytoplasmic receptors ERa and ERDb[22].
Immune cell types in breast cancer may be distributed differently depending on the
subtype of the tumor in addition to between the stroma and tumor parenchyma. other
immune cells; epithelial cells; fibroblasts; adipose cells; and endothelium are
microenvironment constituents. At the end of the day, cell density; estrogen
levels; ECM composition; blood supply; and the particular ER activated will also have
an impact on immune cell response[23].
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- Immune Cells in Localized Ductal Carcinoma

DCIS makes up 15% among all breast cancer cases and is a major precursor lesion of
invasive ductal carcinoma[1]. When compared to regular breast tissue, DCIS exhibits
a greater density and depth of immune cell infiltration. More aggressive lesions and
high-grade tumors had higher levels of immature cell infiltration in DCIS. Human
leukocyte antigen (HLA)-DR cells, FOXP3 cells, CD68 and CD68 PCNA
macrophages, CD4 T cells, CD20 B cells, and total TILs are much more prevalent in
high-grade DCIS than in non-high-grade DCIS. All TIL subsets were observed to be
present in greater abundance in ER DCIS on average than in ER DCIS, and ER DCIS
was more likely to have an elevated CD8:FOXP3 ratio (> 4) compared ER DCIS[24].
PD-L1 TILs were present in 81% of DCIS lesions. They believed this to be evidence
of an active immunological response inside DCIS and supported the expression of PD-
L1 on TILs as a hallmark of a down regulated immune response within DCIS. Another
significant immunosuppressive cell that is elevated in DCIS is FOXP3 Treg cells. p53
overexpression, high nuclear grade; comedo-type necrosis; hormone receptor (HR)
negative; high Ki-67 proliferation index[25].

- Immune Cells in Breast Invasive Carcinoma

From healthy breast tissue towards breast cancer, the immune cell composition of the
breast tissue gradually increases. Studies examining the immune cell arrangement in
breast cancer and comparable normal breast tissue provide the greatest examples of
this. In a study using immunohistochemistry (IHC) or flow cytometry on mas- tectomy
specimens[26]. myeloid-lineage cells such as macrophages; mast cells; and
neutrophils were more noticeable in normal breast tissue compared to breast cancer
tissues, which contained myeloid-lineage cells predominately composed of CD8 as
well as CD4 lymphocytes, with minor peoples of NK cells but also B lymphocytes.
Breast tissues from prophylactic mastectomy tissue showed a comparable
immunological profile. Also, the majority of T lymphocytes in tumor tissue were
activated, with both CD4 and CD8 T cells expressing elevated levels of the activation
markers CD69 with HLA-DR. They came to the conclusion that these results pointed
to a shift in tumors more towards a Th2-type reaction in breast cancer, which is
characterized by an increase in B cells and CD4 T cells as compared to normal breast
tissue[26]. Small investigations have been carried out to characterize the variety of the
T-cell infiltration using high-throughput sequencing of such TCR beta chain. As the
innate immune response influences that tumor microenvironment as well as the
polarity of such adaptive immune response inside the tumor, it is reflected in the
complexity of the immune cell composition in breast cancer. Myeloid
lymphocytes; including as dendritic cells; myeloid-derived suppressor cells; and
tumor-associated ~ macrophages, can  produce  immunostimulatory  or
immunosuppressive environments that influence the fate of T cells that can homing to
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the tumor. In turn, cytokines produced by cytotoxic and regulatory T cells can cause
macrophage polarization to shift to M1 or M2 phenotypes[27].

Distribution of Immune Cells Depending on Breast Cancer Subtype.

According to breast cancer subtype, the quantitation and quality of TIL distribution
differs. This has been proven in a number of series. A median of 20% of individuals
with TNBC had lymphocyte-predominant breast cancer in a survey of 13,914 patients.
50% to 60% of LPBC had< lymphocytic infiltrates. compares to 16% of HER2 tumors
as well as 6% of HR malignancies somewhere at time of diagnosis. Compared to only
43% of HR tumors, an average of 60% of TNBC samples showed infiltrating CD8 T
cells. Moreover, TNBC tumors were more likely than the HR subtype to exhibit
FOXP3 infiltrates. Their findings suggested that the least immunogenic subtype of
common breast cancer may be HR-positive illness. Another study reported a
substantial correlation between HER2 overexpression and high density Treg and
FOXP3P tumor infiltration, but not CD8 tumor. Treg and cytotoxic lymphocyte
infiltration was noticeably higher in tumors with unfavorable histologic characteristics,
such as higher histologic grading and negative ER but also progesterone receptor
status[28]. They suggested that additional research to examine the functional state and
mechanisms of action of Tregs and cytotoxic lymphocytes in various tissue sites and
in various subtypes of breast cancer may help us better understand the mechanism of
human breast cancer immunity[29].

Breast cancer Cells' Mutational Load

The discovery that the immune types of cells in breast cancer differed depending
on the subtype of the disease raised the possibility that the mutational burden of the
various subtypes might also differ. When this was researched, it was shown that there
are also noticeable disparities across the sub-types of breast cancer in terms of the
mutational burden. A recent study of breast tissue from cancer-adjacent tumors from
Of the Cancer Genome Atlas Network examined and reported in depth the genetic
characteristics of each subtype[14]. The results for the various subtypes can be
summed up as follows: The basal like that and HER2 enriched (HER2E) subtype had
the highest mutation rate overall, whereas the luminal A subtype had the lowest. THE
LAMPULAR the majority of substantially mutated genes were found in subtype A,
the most prevalent were PIK3CA (45%), MAP3K1, GATAS3, TP53, CDH1, and
MAP2K4. MAP3K1 and MAP2K4 probable inactivating mutations were present in
13% of luminal A tumors. In contrast to basal-like tumors, where TP53 mutations were
present in 80% of cases but PIK3CA mutations were either absent or rare, Luminal B
cancers had the highest rates of TP53 with PIK3CA mutations (29% each)[30]. 10%
of random breast cancer can have a significant genetic component. The majority of
luminal cancers were diploid, while the majority of luminal B tumors are aneuploid.
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There are at least two different types of HER2 tumors that are clinically recognized:
luminal messenger RNA (mMRNA)-subtype/HER2 tumors as well as HER2E-mRNA
subtype (HER2 enriched). 302 genes with differential expression were found by
comparison. As regard to other possible therapeutic targets, such as fibroblast growth
factor receptors; epidermal growth factor receptor; CDK4; and cyclin D1; the HER2E
MRNA subtype frequently displayed high aneuploidy, the greatest somatic mutation
rate, as well as DNA amplification. GATA3 mutations were exclusively found in
luminal subtypes or ER cancers, but TP53 mutations were substantially more prevalent
in HER2E or ER tumors. TNBC (75%) and also other mRNA subtype (25%) were
included in the basal-like subtype, which also displayed basal-like tumors with such a
high prevalence of TP53 mutations (80%).Although PIK3CA was altered in 9% of
patients, basal-like tumors had the greatest predicted P1(3)K pathway activity, whether
it be from genes, proteins, or high PI(3)K/AKT pathway activity. increased expression
of genes linked to cell proliferation was seen in expression characteristics. High MYC
activation appears to have a basal-like trait, despite the fact that chromosome 8q24
highly amplified throughout all sub-types.

Additional significant genomic alterations included ATM mutations (3%), inactivation
of BRCA1 (30%) as well as BRCA2 (6%) genes, deletion of RB1 (20%), and
amplification of cyclin E1 (9%).Many of these studies point to a substantial mutational
burden in various breast cancer subtypes. Important clinical; therapeutic; and
biological implications could result from this. Increased cell damage and death,
neoantigen formation, genomic instability, and the emergence of chronic inflammation
are all linked to high mutational burden. Moreover, changing secretion from secretory
products may have an impact on the distribution, interaction, and activity of related
immune and other cell types.

Types of Immune Cells in Breast Cancer Tertiary Lymph Structures.

Tertiary lymph structures (TLS), also known as tertiary lymph organs, are ectopic
lymphoid organs which grow in autoimmune disorders, infections, and tumors as well
as other sites of persistent inflammation. TLS have a well-defined structure and are
made up of a variety of cell types, including innate (dendritic, macrophage, and
neutrophil), adaptive (B, T cells), plasma cells, and high endothelial venules (HEV).
By enlisting and activating TIL, TLS are thought to be the locus of immune response
activation towards tumors. The TLS may be peritumoral or located within the tumor.
TNBC, high-grade tumors, and HER2 tumors are a few examples of malignancies with
a more aggressive nature that tend to have TLS. Higher tumor grade; apocrine
phenotype; necrosis; substantial in-situ component; lymphovascular invasion; high
TIL; HR negativity; HER2 positivity; and c-kit expression were all factors that were
linked to reported TLS[31]. TLS density has been found to have a positive effect on
patients' overall survival (OS) as well as disease-free survival (DFS). HEVs are a

~11 ~




International Journal of Studies in Natural and Medical Sciences

Volume 02 Issue 04, April, 2023

ISSN (E): 2949-8848

Scholarsdigest.org

crucial part of TLS. They contain specialized postcapillary venules that sustain

significant lymphocyte extravasation from the circulation and are present in lymphoid

tissues. Increased naive, central memory, as well as activated effector memory were

all linked with tumor HEV density. Upregulation of genes for T-helper 1 adaptive
immunity, T-cell cytotoxicity, and T-cell invasion by T cells[32].

Immune-Based Breast Cancer Treatments

The majority of research on lymphocytes of breast cancer has already been devoted to
defining the characteristics of a lymphocyte infiltrate, while some data on gene
expression may provide some insight into the usefulness of these cells in an anticancer
response. It has been demonstrated that pCR correlates with chemokines assumed to
be involved in lymphocyte migration with gene expression patterns linked to Type |
effector responses[33]. A greater pCR rate and a better prognosis in breast cancer have
also been linked to the programmed death receptor 1(PD-1) along with one of its
ligands (PD-L1)[34]. These molecules are a component of the T-cell response
restriction immunological checkpoint pathway. Immune cell subpopulations that
express the PD-L1 gene positively correlate with CD8 and CD4 memory-activated T
cells in breast cancer, but not with CD4 memory resting of T-regulatory cells or other
immune cell subpopulations. The KEYNOTE-86 trial of pembrolizumab in patients
with TNBC, in which PD-L1 status did not serve as the greatest discriminator between
patients with disease that did and did not respond to therapy, highlighted the significant
challenges to applying it as a predictive biomarker. In other histologies, expression of
PD-L1 may correlate of response to checkpoint inhibition, yet there are significant
obstacles to its use as such[35]. The trial's overall response rate was 18.5%.
Comparable meager outcomes were observed in the KEYNOTE-28 ER population,
which had a 12% overall response rate. Chemotherapy and checkpoint inhibitors have
already been coupled to show improvement in median overall survival (OS), which
was particularly significant in patients with PD-L1 malignancies (Impassion130
trial).[36]. There are now 13 randomized phase 3 clinical studies looking there at
strategy of patients with breast cancer, according to a thorough analysis of current as
well as proposed combi- nation regimens. Another research examines the use of tumor-
ablative techniques (such as cryoablation, radiofrequency ablation, and stereotactic
radiation) in combination using checkpoints inhibitor monoclonal antibodies can boost
response rates by potentially releasing tumor-associated antigens. Another study
investigates if employing tumor-ablative methods in combination with checkpoint
inhibitor monoclonal antibodies can increase response rates and potentially releasing
tumor-associated antigens. These methods include cryoablation; radiofrequency
ablation; and stereotactic radiation[37]. The nature and function of TILs grown from
recently resected breast cancer have only received minimal research attention.
Contrary to our experience with TILs obtained from metastatic melanoma, which are
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primarily CD8 cells, TILs from the Surgical Division of the National Cancer Institute
were primarily CD4 cells when cultivated in IL-2[38]. Candidate neoepitopes for the
further investigation were discovered by whole exome sequencing of the removed
tumor, and TIL cultures were able to detect neoantigens processed by autologous
antigen presenting cells grown in vitro in both classes I and 11 of restricted fashion. To
generate cell-based therapies using autologous TIL and TIL-derived TCR gene-
engineered products, or to identify tumor neoantigens that could be used in patient-
specific vaccination methods. In such a single case report for completely regressing
resistant metastatic breast cancer following adoptive cell transfer of IL-2 and
pembrolizumab, we recently demonstrated proof of principle[39].

Conclusion

Starting in typical breast tissue for women at normal cancer risk and continues into
breast cancer primary tumors with breast cancer metastases, immune cells are found
in breast tissue during carcinogenesis. Our understanding of a prevention (as well as
development) of early events of breast carcinogenesis may be improved by the immune
cells found in normal breast tissue. Our comprehension of TILs is rapidly expanding.
These cells can be used in adoptive transfer as well as other methods for managing
disseminated breast cancer and have prognostic relevance for breast cancer outcomes.
This information enables us to identify and alter T cells in a variety of ways, such as
selecting tumor neoantigen-specific Tumor cells, engineering TCRs to recognize
particular tumor associated neoantigens, and inserting such TCR in to the lymphocytes
(such as peripheral blood lymphocytes), in order to develop vaccines that recognize
tumor-specific antigens through breast cancer metastases. In addition to surgery,
chemotherapy, and radiotherapy, these results allow immunology as well as
immunotherapy to play a significant fourth role in the treatment of cancer patients.
This should significantly increase our capacity to both prevent and treat many other
cancers as well as breast cancer.
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