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SUMMARY

The term cancer is defined as a disease that is characterized by the uncontrollable and undefined growth of

cells. The cancerous cells proliferate in the opposition to normal controls and they have the capability to mi-
grate and occupy the surrounding tissues. Cancer is a disease which is known to be a leading cause of death
all around the globe. Many studies are going on and many experiments are being performed in order to find
out the main cause of a cell to become cancerous and cause this disease in the body and then leads to death.
But still there is no successful treatment of cancer. There are many factors for the development of cancer
like lifestyle, environmental, biological, radiations and genetics. The genetic causes involve the defect in
genes of an organism which can be due to various reasons. These changes can be transferred (inherited)
from parents if these occur in germ line and are in reproductive cells of the human body. The changes that
occur are called germ line changes and are present in every cell of the offspring. Some genetic changes caus-
ing cancer are also obtained during the lifespan of an individual. The genetic changes that take place after
fertilization are called somatic changes.

Here in this study we have been studying single nucleotide polymorphism rs2198843 of CYP1ALl gene to
find out its role in the susceptibility of Himachal Pradesh population towards common cancers types. This is
a case-control study and the method we are using to find out the polymorphism pattern is Polymerase Chain

Reaction and Restriction Fragment Length Polymorphism (PCR-RFLP).
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[1] INTRODUCTION

Cancer is said to be a disease in which growth of abnormal cells occurs which tend to multiply in an

uncontrollable manner and in some cases spread to other parts of the body. The cells in various parts of body
grow normally and have a specified life cycle. However, when these cells in a specific part of the body grow
in an unevenly manner, development of cancer takes place [1]. There are different varieties of cancer, which
all begin due to uncontrolled growth of those cells that are not normal. The cells of cancer are known by
some heritable properties: they and including their progeny multiply in defiance of the common restraints on
division of cells and occupy the territories that are normally reserved for rest of the cells. The combined ac-
tion of these cells makes cancer very much dangerous. If the multiplication is not in control, it may form a
tumour or we can say it may lead to formation of abnormal cells [2]. The ability of break loose means it
causes invasiveness and then through this it enters the vessels of lymphatic system or blood stream and then
it forms a tumour known as secondary tumour. This full process is known as metastases, at the rest of the
sites in the body. A tumour is a clump of tissue that is made by growth of abnormal cells. There are two spe-
cific types of tumour- Malignant & Benign.

Malignant tumours (cancerous) penetrate into the nearby tissues and then enter the blood vessels, and then at
last metastasize into different sites. Benign tumours (non-cancerous) are not that much cancerous they grow
only locally and cannot spread by invasion or metastasis [3].

There are 2 main classes of genes- Tumour suppressor genes and Proto-oncogenes. These genes play an im-
portant role in the beginning and development of cancer.

The function of tumour suppressor gene is to prevent the growth of neoplastic which means the absence of
protein (normal) product results in the inactivation and leads to cancer development. When it mutates, the
cell grow in an uncontrollable manner and form tumour. For example- BRAC1, BRAC2, p53[4].

Oncogenes is termed as the mutated alleles of wild type genes with the deviant and new ability to develop
cancer. They are cellular genes (normal) which helps in controlling differentiation and cell proliferation.
This gene take action in dominant way (they are operated by a single allele mutation) while in tumour sup-
pressor genes they need inactivation of both the allele. This disease mainly arises almost in any place in the
body [5]. Carcinoma is the most ordinary type of cancer which is approximately 85%. This type begins from
the cells that make up internal and external surfaces of the body like epithelial cells. Next is Sarcomas, they
are those cancers that comes from those cells which is present in supporting (connective) tissues of the body
like muscles, bones etc. Lymphomas are those cancers which arise in several tissues, nodes of lymph in the

immune system (body). Last one is Leukaemia’s; they are mainly present in the bone marrow.[6]



There are many examples of various types of cancers, Such as Head and Neck Cancer that is mainly found
in the mucus (squamous cells) and in some moist regions of throat, mouth, salivary glands, oral cavity,
pharynx, nasal cavity. Next is lung cancer means that type of malignant cancer that is found in the lungs and
leads to uneven growth of cells and multiplication of cellular masses in the human body. This also spreads to
different parts of the body and named as lung carcinoma. The other one more type of cancer, Cervical can-
cer is found from the cells of cervix. There is an abnormal growth of cells. The cell division also becomes
uncontrollable and spreads to rest of the body. e.g. lungs, rectum, liver etc. It means the combined result of
precancerous stages for a very long period [7].

Cancer is caused when the loss of normal growth control occurs. In case of normal cells, the proportion of
death of old cells and growth of new cells are kept in balance. In case of this disorder, this balance is disar-
ranged. This disarrangement results from the uncontrollable growth of cells or disappearance of cells ability
to undergo apoptosis (old cells normally self- destruct) [8].

Like in our body growth maturation occurs naturally and the death of every single cell occurs in our body.
The body that is affected by cancer, its detection can be done if there is a tumour in our body but in leukae-
mia this doesn’t happen [9]. The cells that are cancerous losses this mechanism and they continues to grow
very fast and rapidly multiples. The uncontrollable growth and the deficiency in the decline phase in the life
cycle leading to the division of many cells. This division of cells occurs from very a smaller number of cells
within a very less time period. This increase in the growth of cells that occur in our body causes fast drained
of the energy in the body that leads to improper functioning of the body and weakness of the immune re-
sponses. These irregularities occur because there is a vast fighting for the oxygen and nutrients between the
cancerous cells and normal cells. Until very recently, when cloning technologies allowed the isolation of
cellular genes from spontaneously arising tumours, the only way to get at cancer-causing genes was to study

those present in the genomics of certain DNA and RNA tumour viruses [10].

Most prevalent types of cancers in India
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SCENARIO OF CANCER WORLDWIDE

Estimated number of new cases in 2018, worldwide, all cancers, both sexes, all ages

Lung
093 876 (11.6%)

Breast
2088 849 (11.6%)

Other cancers
8 323 793 (46%)

Colorectum
1849 518 (10.2%)

Prostate
1276 106 (7.1%)
Stomach

1033 701 (5.7%)

Oesophagus Liver
572 034 (3.2%) 841 080 (4.7%)

Total : 18 078 957

FIGURE 1- Worldwide Cases of Cancer (2018)

Source- cancer.org
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Number of deaths in 2018, both sexes, all ages

Lung
1761 007 (18.4%)

Other cancers
3422 41 7| (35.8%)

Colorectum
880 792 (9.2%)

Prostate Stomach

358 989 (3.8%) 782 685 (8.2%)
Pancreas Liver
432 242 (4.5%) 781 631 (8.2%)

Breast

Oesophagus
626 679 (6.6%)

508 585 (5.3%)

Total: 9 555 027 deaths

FIGURE 2- Total Number of Deaths due to Cancer (2018)
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Source: Globocan 2018

Number of new cases in 20

both sexes, all ages

Breast
162 468 (14%)

Lip, oral cavity

119992 (10.4%)
Cervix uteri
Other cancers 96 922 (8.4%)
652723 (56.4%)
Lung
67 795 (5.9%)
Stomach
57 394 (5%)

Total: 1157 294

Number of new cases in 2018, males, all ages

Other cancers
319941 (56.1%)

Total: 570 045

Number of new cases in 2018, females, all ages

Lip, oral cavity
92011 (16.1%)

Lung
48 698 (8.5%)

Stomach
38818 (6.8%)

Colorectum
36 687 (6.4%)

Oesophagus
33 890 (5.9%)

Other cancers
243 644 (41.5%)

Colorectum
20 064 (3.4%)

Lip, oral cavity
27 981 (4.8%)

Total: 587 249

Breast
162 468 (27.7%)

Cervix uteri
96 922 (16.5%)

Ovary
36 170(6.2%)

Summary statistic 2018

Males Females Both sexes

Population 701 546 980 652 504 878 1354051 855

Number of new cancer cases 570 045 587 249 1157294

Age-standardized incidence rate (World) 89.8 90.0 89.4

Risk of developing cancer before the age of 75 years (%) 9.81 9.42 9.58
Number of cancer deaths 413519 371302 784 821

Age-standardized mortality rate (World) 658 57.5 61.4

Risk of dying from cancer before the age of 75 years (%) 7.34 6.28 6.80
S-year prevalent cases 1000 485 1257723 2258208

Top S most frequent cancers excluding non-melanoma skin cancer Lip, oral cavity Breast Breast
(ranked by cases) Lung Cervix uteri Lip, oral cavity

Stomach Ovary Cervix uteri

Colorectum Lip, oral cavity Lung

Oesophagus Colorectum Stomach

The Global Cancer Observatory - All Rights Reserved - September, 2018.



Cancer are caused by some substances called carcinogens. This substance can be a chemical material. Can-
cer is caused due to those factors which are related to biological, environmental, occupational, viral, some

chemicals etc. [11]

diation (sunlight)

LIFESTYLE RELATED FACTORS Smoking Tobacco, Drinking Alcohol, ultraviolet ra-

BACTERIA AND VIRUSES HCV, HPV, Epstein-barr virus
SOME DRUGS Certain hormones, agents of antineoplastic
RADIATIONS Soil radon, X-ray radiation (lonising radiation) & UV

radiation in sunlight (Non-ionising radiation)

(Vinyl Chloride)

WORK AND LIVING ENVIRONMENT RELATED | Pitch and Tar, Some polynuclear hydrocarbons (Ben-

FACTORS zopyrene), Compounds of metals, Plastic chemicals

The main reason for initiation of carcinogenesis and causing cancer is due to mutations and changes in epi-
genetic in the tumour suppressor genes and oncogenes. Some of other kinds of mutations are mis-sense,
frameshift & nonsense mutation. It is not essential that those mutations which are affecting amino acids are
the only reason for carcinogenesis but also those mutations that are affecting the sites of splicing and pro-
moters are the cause of cancer [12]. The reasons that leads to mutations are lack of large DNA segments
and small DNA segments, translocations, inversions, truncated sequences that is due to looping. The com-
bined result of cancer of many factors like hereditary effects that are merge with environmental effects.
There are, however, good reasons to think that the vast majority of cancers are initiated by genetic changes
(mutations). The changes that lead to cancer are due to radiation, hormones, age factors etc. In a single cell,
many changes (mutations) occur that helps them to divide in such a way so that it leads to cancer and it is
transferred to the further generation [13].

In the current study, we have studied the Single nucleotide polymorphism in CYP1A1 gene. This gene is
known to be a superfamily of enzymes which helps to catalyze many reactions i.e., cholesterol, steroids (es-
trogen), drugs. This gene is involved in cancer because it plays a role in the metabolism of polycyclic aro-
matic hydrocarbons and in the oxidative process of estrogens that helps to increase the risk of cancer
[14].We will be finding out the occurrence and pattern of single nucleotide variant rs2645423 in the Hima-
chal Pradesh Population to find out the susceptibility of this population towards lung cancer, cervical cancer
and head and neck cancer due to the selected variant.
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[2] REVIEW OF LITERATURE

To know about cancer, we have to know the definition of cancer. Cancer is a condition in which abnormal
cell divide uncontrollable and can invade nearby tissue. It develops when a normal cell losesits control or
stop working properly. As we know every cell in a human body have a life cycle. These cells have to pro-
ceed a sequence of phase, called cell cycle during which DNA duplicates [15]. Cell cycle have mainly four
phases-

(1) G1 phase- This is also known as gap phase. In this phase cell grows larger and copies organelles.

(2) S- phase - This is also known as synthesis phase. In this phase cell synthesis, a complete copy of the
DNA in its nucleus. It has also microtubule like structure called centrosome.

(3) G2 phase - It is also known as gap phase. In this phase cell grow, formation of protein and organelles
take place and it is ready for mitosis. The G1, S and G2 phase together known as interphase.

(4) M-phase- The cell divide itself into two daughter DNA and cytoplasm to make new cells [16].

Cell cycle allows them to divide and produce new cells and after completion of cell cycle there is a senes-
cence phase [17].Cell cycle is controlled by a series of signaling pathway by which cell grow and replicates
DNA and divide itself into two daughter cells [18].This is the process by which errors are corrected and if
not, the cells commit suicide (apoptosis) and cell death occurs. There are some regulatory pathways and
checkpoints which allow the cells to respond quickly to damage DNA and also other form of stress which
are required to cell cycle arrest and to prevent further uncontrolled division. Signaling mechanism play an
impact on the control of cell cycle to allow cells to grow and divide in response to both development and
environmental factors. Misregulation of cell cycle can lead to inappropriate cell cycle which leads to cancer.
Sometimes there is a presence of mutation in the genetic material of cell which disturb the natural cell cycle.
This leads to abnormal growth of the cell which leads to cancer [19].

Tumors are of two types-

Benign tumour: They are non-cancerous in the body unlike other tumour they don’t propagate to differ-
ent parts of the body but still they remain confined at one position. It can form lump or mass in the body.
Even it can feel from outside the body [20]. It can be further classified on the site where it grows.
Adenomas- Adenomas are structured like thin layer tissue which cover gland, organs etc and other structure
in the body [21].

Lipomas- These types of tumour exist from those cells which are fat and it is the most habitual type of
benign tumour. It is mainly in the form of soft tissue.

Myomas- It mainly grow from the muscle or in the walls of blood vessel [22].

Fibroids- It also called as fibromas. It mainly grows on the fibrous or connective tissue of any organ.
14



Malignanttumour:They are cancerous in the body. It develops when the cells grow uncontrollable. Al-

so, it will grow more rapidly and spread to different parts of the body. Some benign tumour can also convert

into malignant tumour.[23]

TISSUE

MALIGNANT TUMORS

BENIGN TUMORS

Lymphoid Tissue

Hodgkin & Non- Hodgkin Lym-
phoma, Plasmacytoma, Multiple

Myeloma

Plasmacytosis

Cells of Hematopoietic

Myeloproliferative disorders

Aleukemic Leukemia

Various malignant and benign tumours occurring in lymphoid and blood tissues.
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[2.1] TYPES OF CANCER

The classification of cancer is based on their region where they occur in our body parts. They are mainly
classified into 5 major groups-

Carcinoma

Sarcoma

Melanoma

Lymphoma

Leukaemia.

Carcinoma: The cancerous cell mainly arises from cells that are epithelial i.e., it mainly begins from
those tissue that lines the outer or inner surface of the body and that arise from those cells which are endo-
dermal, mesodermal, ectodermal germ layer during embryogenesis [24]. Cells are further categorised into

different category-

Basal cell carcinoma: This is a type of epithelial cancer that is derived from rounded and small cells which
are present in the epidermis (basal cells) and this is a form of skin cancer [25].

Renal cell carcinoma: It is a form of kidney cancer. Also known as adenocarcinoma of renal cells or hyper-
nephroma [26].

Adenocarcinoma: It mainly begin in glandular cells that produces mucus like breasts, lungs, colon [27].
Squamous cell carcinoma: This cancer is the 2" most form of skin cancer. It is distinguished by unusual
growth of cells (squamous) [28].

Invasive ductal carcinoma: This cancer mainly began in the ducts of milk and spread to other parts of the

body. Also called as Infiltrative ductal carcinoma [29].
Sarcoma: The cancerous cell mainly occurs in bones and in the soft connective tissue and also in soft tis-
sue sarcoma [30]. They occur in bones, cartilage, ligaments, muscle, nerves, etc but they can also happen in

others parts of the body [31].

Melanoma: It is a type of cancer that occurs in the skin cell that produces melanin-the pigment that gives

skin colour [32].
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Lymphoma: This is another type of cancer that is present in the lymphatic system which is a part of the

infection -fighting cells of the immune system [33].These cells are in the lymph nodes, spleen, bone- mar-

row etc. they are further classified into two types i.e. non-Hodgkin and Hodgkin.

Leukaemia: It is a type of cancer that rise in the blood or bone marrow and then further spread to the oth-

er parts of the body by uncontrolled division and proliferation of abnormal cells. It is further categorised on
the basis of how fast it develops i.e. acute leukaemia and chronic leukaemia [34].

On the basis of which type of cell is involved i.e. lymphocytic and myelogenous.

MULTIPLE FORMS OF CANCER

Melanoma of Skin —

/ Melanoma of Skin
Lung

Oral Cavity =——

Limg ~ — — Breast
Stomach éﬂcw
Colon & Rectum /Colon & Rectum

Kidney = Ovary

\ 4

Prostate // \ Cervix (Uterus)

Urinary Bladd
Urinary Bladder \ rinary Bladder

Endometrium (Uterus)

Leukemia

Non-Hodgkin's
Non-Hodgkin's Lymphoma
Lymphoma

source: onlinesciencenotes.com/cancer-its-types-and-causes

CAUSES OF CANCER:

There are many cause and reason that lead to the development of cancer in the human body. Some of these
are environmental factors, genetic factors, individual life- style, individual immunity and other risk factors.
Cancer is caused by cancer causing substance and these cancer-causing substances known as carcinogenic

and these carcinogenic substances lead to the development of cancer [35].

The risk factors of cancer may be further divided into sub- categories: -
Biological factors- It is also known as body influenced factors or internal factors that include age, Gender,

inherited genetic defects and skin type [36].
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Environmental factors can also be associated with the cancer, such as pollution, harmful gases anexposure to
fine particulate matter environment [37].

Occupational environment - It also influence cancer when a person is involving in carcinogenic. Substance
in the form of aerosols, exposure to uv- radiation, harmful gases. some other factors also include poly-
hydrocarbon factors and other metals compound have a risk associated with them.[38]

Chemical or toxic compound exposure - benzene, nickel, cadmium, vine-chloride, asbestos, Nitrosamines,
tobacco or cigarette.

Pathogen: Human papilloma virus (HPV), Epstein-Barr virus, hepatitis virus B and C, Kaposi sarcoma
associated herpes (KSHV), Schistosome species, Merkel cell polyomavirus helicobacter species these are
the cancer-causing pathogen [39].

Apart from these factors it can influence the way of lifestyle the way in which a person lives in his sur-
rounding based on the level of hygiene, food and nutrition quality, particulate air in an aroundus [40].
Approximately 20,000 genes are encoded in the human genome that are transcribed into 80,000 transcripts
that are subsequently translated into proteins. These proteins alter the gene expression. Also, non- coding

genome i.e. non-repetitive element cis- regulatory element. It also involved in modulating geneexpression.

Other risk factors associated with cancer is exposed to cancer causing substance like radiation it can be ion-
isable (X- ray) non-ionisable (UV radiation) these radiations might lead to cancer. Eating red meat such as
(beef, lamb) also a high risk of cancer-causing agents. Cancer is a condition which arises in the person body
remains in the pain during the whole treatment of cancer but it can also be developed by the excess use of

certain drugs, or medicine that cause deficiency in the immune system.[41]

We have accomplished our study on the three types of cancer that are common in the population of Hima-
chal Population-

Lung cancer

Cervical cancer

Head and neck cancer

18



[2.2] Lung cancer

Lung cancer is also known as lung carcinoma. It is a type of malignant tumour that occur by uncontrollable
cell growth in the lungs. Its growth can be spread beyond the lungs by the process of metastasis into nearby
tissue or other parts of the body. It mainly occurs due to exposure to tobacco either active or passive [42].
There are two main type of lung cancer:

Small cell lung carcinoma (SCLC) and Non-small cell lung carcinoma (NSCLC).

SCLC: It is also known as oat cell cancer. It is a type of malignant lung cancer found in the tissue of the
lung and it cause 10-15% of all the lung cancer. Its growth rate is faster so it responds well to the chemo-

therapy and radiation therapy.

NSCLC: About 80-85% lung cancer are non-small cell lung cancer and it is more lethal. It can be catego-

rised on the basis of carcinoma like adenocarcinoma, squamous cell carcinoma and large cell carcinoma.

Figure 3- Lung Cancer

Source: medicaldialogues.in

CAUSES:
There are numerous risk factors for the cause of cancer some may be environmental, genetics, life-style, etc
and the risk factors that can be associated with the chance of occurrence of carcinoma in the body. Some of

the factors may be include-
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. Smoking: It is said to be the main causes of lung cancer. It is linked to 80-90% of lung cancer death. It
affects both the people either you have done active smoking or passive smoking. It mainly leads to the pro-
duction of carcinogen in your body that will lead to the formation of lung cancer. It also depends on which
form of tobacco you smoked and for how long. Cigarette is mainly a cause of cancer of mouth, throat and
oesophagusetc [43].

Cigar smoking and pipe smoking: It is also a cause of lung cancer. Smoking with low tar or light cigarette
can also increase the risk of cancer. Methanol cigarette smoking can cause more risk because it inhales more
deeply inside the body [44].

Exposure to radon: It is a radioactive gas that is form from the breakdown of uranium in the soil and rock.
It is colourless and tasteless. It is the second most leading cause of cancer and it mainly affect non- smoker.
It’s exposure to small amount of radiation affect the lung [45].

Exposure to asbestos and other carcinogen: People who work with these asbestos (such as mine, textile
plants) are having more chance of lung cancer because they exposed to large amount of asbestos which have
a high risk of developing mesothelial (a type of pleural cancer) [46].

Family history: The chances of lung cancer is much more if your parents/relative are already having a

history of lung cancer.

SYMPTOMS:

The symptoms of lung cancer are basically same for both small cell lung cancer (SCLS) and non-

small cell lung cancer (NSCLS).

Coughing up phlegm or blood
Breath Shortness

Chest pain

Lingering or worsting cough

Loss of appetite and weight

STAGING IN LUNG CANCER:

It tells us how far cancer has been spread out in your body and it also guide the doctor for the treatment. The
chances of curative treatment are successful when it is diagnosed in early stage or before it spread but it

doesn’t cause obvious symptoms in early stage or before it spread. NSCLC has mainly 4 stage:

STAGE 1: When the cancer is located only in the lungs but it doesn’t proliferate outside the lungs.
STAGE 2: When the cancer is found in the lungs, further it spread to neighbouring lymph node.
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STAGE 3: When the cancer is present in the lungs, lymph node & in the middle of chest.

STAGE 3A: It extend to the lymph node on the same side of the chest from where the cancer has been
start growing.

STAGE 3B: It extends to the lymph node on the opposite side of the chest.

STAGE 4: When the cancer has been spread to both the lungs, into an area around the lungs and distant or-

gan also.

TREATMENT:

Depending upon the stage of cancer these possible treatments are preferred-
Radiotherapy- It uses beam of intense energy to kill cancerous cell. Most often x- raypreferred.

Chemo therapy- It has been widely performed in clinic because of its simple and convenient process. It is a
chemical form of drug therapy that is meant for destroy rapidly growing cells in the body.

Surgery- It employ operation or treatment of disease. It involves cutting, suturing or physically changing
body tissue or anotherorgan.

Targeted therapy- antibodies or antibody -drug conjugates targeting cell receptor are used to destroy rapidly
growing cell. It utilizing surface receptor cell which are highly expressed on tumourcell.[47]

PREVENTION:

Avoid smoking: Tobacco smoking is the common cause of cancer. The disease goes into metastasis and it
spread to different parts of the body. Meanwhile, a person who has not smoke ever then the chance of cancer
reduces [48].

Healthy diet: The way to avoid any disorder is to take healthy and nutritious food help in maintaining the
body’s immunity. Intake of vitamin can help in reducing harmful carcinogenic substances [49].

Avoid carcinogenic: Proper steps and measures should be taken while working the environment where car-
cinogenic effects are prominent. Also, they have to follow safety measures that are guided by the institution
of chemical factory while working.

Exercise: The best way to stay healthy can be achieved by doing physical exercise. These help in detoxify-

ing carcinogenic substance from the body and produces good immunity [50].
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[2.3] HEAD AND NECK CANCER

It includes a number of malignant tumours that born in the throat, lips, larynx, nose, sinus etc. It is mainly
squamous cell carcinoma. It mainly began in the squamous cells (flat) that helps to make up layer of tissue
(thin) on surface of structure in the neck and head. When a cancer is found in layer of squamous then it is
said to be carcinoma (in situ) or when it moved into tissue than it is known as invasive squamous cell carci-

noma.[51]

=
A

Nasopharyny g
Nasopharynx, oral cavity, <
pharynx or larynx

A

Cancer of larynx,
Nasopharynx, oral cavity, anterior floor of
pharynx, thyroid mouth, lip. anterior
/ two thirds of tongue,
Thyroid. gums, and mucosa
nasopharynx === of cheek
T ——

Thyroid, pyriform sinus of upper
oesophagus, pnimary below clavicle

Figure4: Anatomy of a region showing head and neck cancer

Source :/mdbcancerjourney.com
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TYPES:

They are of mainly 5 types of head and neck cancer and each one of them are named according to the
body part.

Laryngeal and hypo-pharyngeal cancer- It mainly grow in the lower part of the throat.

Laryngeal cancer it mainly affects the voice box which contain vocal cords. Whereas hypo pharynx is
the part of the throat that lie behind the larynx. It is mainly associated with the thin flat cell of squa-
mous cell carcinoma [52].

Oral and oropharyngeal cancer- oral cancer is also known as oral cavity cancer. It mainly starts in
the mouth.

It also covers lip, cheeks, gums, teeth etc. Whereas oropharyngeal cancer mainly starts in the orophar-
ynx. This part is present in the throat just behind the mouth. This is mainly associated with the squa-
mous cell carcinoma [53].

Nasal cavity and paranasal sinus cancer- It is a tumour that grow inside your sinuses, the space
around the nose where mucus is produced, or the space where air passes into the lungs.

It is a disease in which malignant cancer cells form in the tissue [54].

Salivary gland cancer- It is rare malignant cancerous cell form in the mouth of the tissue.

Salivary gland makes saliva and release into the mouth.

There are three major salivary glands on which parotid’s gland is largest one and is most likely cause
malignant

Cancerous cell [55].

Nasopharyngeal cancer -It is a type of throat cancer that develop when cancerous cell grow in the na-
sopharynx

the upper part of the throat. This disease doesn’t cause any symptoms in the early stage of the cancer
often it

might develop in the latter stage. It is also called as nasopharyngeal carcinoma and it is mainly associ-

ated with pharyngeal mucosal space [56].

CAUSES AND RISK FACTORS:

Some factors that can influence cancer caus. Excess intake of carcinogenic product lead to the devel-
opment of

benign and malignant types tumour. Some risk factors are-

Alcohol: Frequent and heavy consumption of alcohol can increase the risk of developing cancer in the
mouth, pharynx and larynx.[57]

Tobacco: It is the main leading cause of cancer. Chewing tobacco and its snuff is the main reason of
this cancer.[58]

23



Sun exposure: It is mainly linked to the cancer in the lip as well as in the skin area.[59]

Epstein Barr virus: This virus cause mononucleosis or mono that plays a role in nano pharyngeal dis-
order.[60]

Age: People who are the age at above 40 have high risk of HNC.

Poor Diet: A diet having low in vitamin A and B cause high risk of HNC.

Ancestry: Hereditary factors also plays an important role in cancer.

DETECTION:

For examine any disease first we have to diagnosed a disease.
CT of sinuses

CT scan

Panoramic dental X-ray

Endoscopy

Biopsy

PET CT scan

Bone scan

TREATMENT:

Depending upon the size, location of the cancer and its growth rate. These treatments were recom-
mended-

Chemotherapy

Radiation therapy

Surgery

Targeted therapy

Immunotherapy

PREVENTION:

1. Stop intaking tobacco products [61].

2. Avoiding drinking alcohol.

3. Using sunscreen: It contains sun protection factor that reduce the chance of cancer [62].
4. Maintain good care of denatures: Poor denatures can catch tobacco and alcohol [63].

Regular appointment at dentist can help in avoiding formation of unwanted plaque.
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[2.4] CERVICAL CANCER

It happens when there is change in the cell present in women cervix. It connects uterus to the vagina. Cancer

affect the deeper cervix tissue and it will spread to the different parts of the human body. It may be caused
by the infection with human papillomavirus. The growth rate of cancerous cell is slow in cervical cancer so

there is enough time to detect and treat the disease before it causes serious problems.[64]

Normal Cervix Early stage IB Late stage IB Stage IIB
Cervical cancer Cervical cancer The cancer is outside cervix

Uterus

Cervix

Cancer in

Spreading Parametrium

Cancer

Bleeding

Vagina in vagina

[cut-away view] [cut-away view] [cut-away view] [cut-away view]

FIGURE 5- Cervical Cancer (This figure shows different stages of cervical cancer)

Source- https://hmcisrael.com/

It can be classified on the type of cell that will lead to form in the cervical cancer i.e. squamous cell carci-
noma and adenocarcinoma.

Squamous cell carcinoma- It mainly begins in the thin flat cells that line the outer part of the cervix.
It mainly projects towards the vagina. Most common type of cervical cancer.

Adenocarcinoma- It mainly begins in the column- shaped glandular cells which line the cervical canal. It is
a rare type of cervical cancer.

Cause and risk factors:

There are several factors that increase the cause of cervical cancer.

Many sexual partners- As the more sexual partner more the chance of cause of cancer. The transmission of
cancer-causing HPV virus mainly occurs through sexual contact with an individual who has HPV.[65]

Early sexual activity- sex at any early stage increase the chance of human papilloma virus any they

cause cancer.
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Smoking - It is the cause of cancer. It is mainly associated with the squamous cell cervical cancer.[66]

A weakened immune system- It will be more likely to develop cancer as the immune system is weakened.
As the weekend immune system, the risk of cervical cancer is higher in those people have infected with
HIV, AIDS or who have undergone transplant.

Birth control pills- Exposure to certain drugs like diethylstilboestrol (DES) while pregnant, or consump-
tion of contraceptive pills rise the cause of cervical cancer.

Other sexually transmitted disease- it will increase the cause of cervical cancer e.g. chlamydia, gonor-

rhoea and syphilis.

DIAGNOSIS OF CERVICAL CANCER:
Pap test

Pelvic exam

Colposcopy

Biopsies

CT scan

MRI

STAGING OF CERVICAL CANCER:

It refers to the extends to which it has been spread in the body at the time of diagnose. On basis of cancer
stage treatment preferred.

In general, there are five stages:

STAGE 0: The cells that are abnormal are only on the surface of cervix.

STAGE 1: A very little amount of tumours is present but it will not been spread in others parts of body.
STAGE 2: The tumour has been extended to the cervix and also uterus but doesn’t occupy any wall of pelvic
or vagina

STAGE 3: In this cancer has extended into the lower part of vagina or on wall of pelvic. Moreover, it starts
blocking of uterus.

STAGE 4: This is the advanced stage of cancer, now the cancer has spread to the bladder or to the rectum,

any other part of body.

TREATMENT:
After detection of disease it is necessary to take possible treatment and option. Some of the treatments are:
Chemo therapy -It has been widely performed in clinic because of its simple and convenient process. It is a

chemical form of drug therapy that is meant for destroy rapidly growing cells in the body.
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Hysterectomy- A surgical process in which you remove your uterus through an incision in your |ow-
erabdomen.

Surgery-It employ operation or treatment of disease. It involves cutting, suturing or physically changing
body tissue or anotherorgan.

Biologicaltherapy- It use living organism or substance derived from living tissue to treatdisease.

Radiationtherapy -It uses beam of intense energy to kill cancerous cell. Most often x- raypreferred.

PREVENTION:

To reduce the chance of cervical cancer following steps should be taken:

HPV vaccine: HPV is the main cause of cervical disorder (cancer) which occurs in the body of women. So,
to avoid the cause of infection and reduce the risk of cervical cancer HPV vaccination should be taken.[67]
Pap test: It can find out the precancerous order of the cervix.

Safe- sex: It help in preventing from sexually transmitted disease. Use of condoms and other physical
contraceptive barriers.

Few sex partners: It reduces the chance of getting HPV and its type and also it reduces the chance of getting

cancer.
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[2.5] CYP1Al

The CYP1ALl gene (cytochrome p450) encodes for those enzymes that belongs to the super family of cyto-
chrome P-450. Those enzymes which are belonging to cytochrome P450 super family are known to be
mono-oxygenases that catalyse those responses which are numerous and involved with cholesterol group,
steroids and many kinds of lipids.[68] These are present in very little amount in the endoplasmic reticulum.
It may process few PAHSs to tumour that causes intermediates.[69] It is mainly associated with the increase
risk of lung cancer. As it has a major role involved in the metabolism of polycyclic hydrocarbons (aromatic)
and also in the metabolism (oxidative) of some hormones like estrogen that increases the chances of cancer
and oxidative stress. The variations that occur in the CYP1A1 gene is linked with the increased activity of

aryl hydrocarbon hydroxylase and also effect person’s susceptibility to cancer [70].

It catalyses the conversion of polycyclic aromatic hydrocarbon into reactive metabolites which may partic-
ipate in the initiation of carcinogen via the formation of bulky PAH -DNA adducts. The PAH- DNA adduct
is considered as a molecular marker. Gene expression can be altered by epigenetic change such as DNA
methylation and modification of histone protein. CYP1AL gene control transcriptional region. It is xenobi-
otic metabolizing enzyme involved in the metabolizing of number of toxins, drug and endogenous hor-
mone. Polymorphism in the gene can alter enzyme activity and it is also associated with the susceptibility

of cancer, environmental toxin and hormone exposure [71].
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Figure 6- Genomic location of CYP1A1 gene (Highighted in red)

Source: Genecards
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[2.6] SINGLE NUCLEOTIDE POLYMORPHISM

SNP is abbreviated as single nucleotide polymorphism which is the most common kind of genetic variation
in the people. It occurs almost 1 in every 1000 nucleotides. Each SNP represent a difference in a single nu-
cleotide. These single nucleotides also known as a DNA building block. SNP may replace nucleotide (cyto-
sine) with the nucleotide thymine [72].

It means that the population more than 1% does not have the same type of nucleotide in the DNA sequence
at specific position, then this type of change is said to be SNP. It represents a genetic marker to understand
complex disease [73]. When it occur in the coding region, it is more likely to alter protein product this will
lead to change phenotype, such as classical monogenic disorder (sickle cell disease or haemophilia). Also,
the SNP that are involved in a gene then this type of gene is known to have more (than one) allele If SNP
occurs within a gene then the gene is described as having more than one allele. This (SNP) is leading to
changes in the sequence of amino acids [74].

The SNP is said to be in non-coding region of gene, coding region, intergenic- region. SNP that occurs in
coding sequence may have the capability to change the sequence of amino acid due to some reasons like de-
generacy [75]. The SNP the are present in the coding region that are of 2 types-

Non-synonymous: It helps to change the sequence of amino acids.

Synonymous: It does not at all change or affect the sequence of protein.

Figure 7- Single Nucleotide Polymorphism are DNA differences at a particular location.

Source-https://genetics.thetech.org
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This SNP is present on chromosome number 15, C— G.[76]

These are some research paper that we have studied to know the effect this SNP is this is a cause of disease
or not.

Case study - It was conducted on polymorphism of osteoporosis in postmenopausal women in IranPopula-
tion. A total 112 samples were taken for analyzing. we analyze that mutant haplotype was at greater risk of
osteoporosis. [77]

Case study- It was conducted on hepatitis B virus on Iranian population. A total 54 samples were taken for
analyzing. We analyze that TT genotype is more susceptible to hepatitis B virus.[78]

Case study-It was conducted to associate the relationship between paternal smoking and childhood Leuke-
mia on Korean population. A total 164 samples were taken for analyzing. We analyze that Paternal Smok-
ing increase the risk of childhood leukemia.[79]

Case study- It was conducted on bladder cancer associated with coffee consumption on Spanish Popula-
tion.A total 1136 samples were taken for analyzing. We analyze that bladder cancer risk was more promi-
nent among coffee drinkers.[80]

Case study-It was conducted on hepactocelluer carcinoma on Chinese population. A total 1006 sam-
pleswere taken for analyzing. We analyze TTGC diplotype increased risk of hepatocellular carcinoma.[81]
Case study-It was conducted on lung cancer associated with quercetin- rich food intake on the Eagle Popu-
lation (Lombardy region of Italy). A total 2100 samples were taken for analyzing. We analyze that intake
of quercetin rich product lowers the risk of lung cancer in Italian population.[82]

The main aim of this study is to find out the occurrence of SNP rs2198843 in CYP1AL gene to find out its

role susceptibility of Himachal Pradesh Population towards common cancers.
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[2.7] PCR-RFLP

What basically RFLP is- It is known to be an enzyme i.e. restriction endonuclease that helps to cut the deox-
yribonucleic Acid (DNA) at specific sites. Restriction Fragment Length Polymorphism is a (technique)
method which is used to observe (find) the dissimilarity in a sequence of DNA that is known as polymor-
phism. The transforming patterns are used to observe the difference among variant organism and these types

of transforming patterns are known as VNTRs (Variable Number of Tandem Repeats).[83]

In this study, we are using RFLP to find the susceptibility of the gene CYP1AL in the Himachal Pradesh
Population with different types of cancer like Lung cancer, Cervical Cancer, Head and Neck Can-
cer.Restriction Fragment Length Polymorphism is a method (technique) which is used to observe (find) the
dissimilarity in a sequence of DNA that is known as polymorphism. The transforming patterns are used to
observe the difference among variant organism and these types of transforming patterns are known as
VNTRs (Variable Number of Tandem Repeats).
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FIGURE 8 - RFLP (Restriction Fragment Length Polymorphism)

Source- https://www.news-medical.net
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[3] Objectives

Following are the 2 main objectives of this study:

> First step is the PCR-RFLP optimization set-up for the SNP rs2198843 by using the technique of gradient

PCR having multiple ranges of temperature.

> Next step is the analysis of the relation of the SNP rs2198843 with CYP1A1 gene and to know its suscepti-

bility with the cancer in the Himachal Pradesh population.
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[4] MATERIALS AND METHODS

Our study is basically on the Himachal Pradesh population. We have a total of 395 samples of the cancer
and about 212 samples of control. The samples were collected according to the age and geographical distri-
bution of HP Population. The samples were taken after the consent of the patients. For this study, the isola-
tion of DNA was performed.

SAMPLING:

The sampling was done under the proper supervision and guidelines of the doctor and the patient. Approxi-
mate 5ml of blood was drawn from each patient with the help of proper sterilized needles and then it was
stored in coated vial of EDTA. Then it was placed inside the refrigerator to avoid degradation of DNA and

clotting of blood sample at -20 degree Celsius.
ISOLATION OF GENOMIC DNA:

The isolation of DNA from blood was done by the method of Salting Out method and it was stored in sepa-
rate vial at a temperature -20°C. These are the following steps for the isolation of DNA by salting out meth-
od

300 micro-litres of blood sample + 900 micro-litre RBC lysis buffer (3x of blood sample) and kept on

Rocker for incubation at room temperature for the lysis of RBC.
To obtain white pellet of WBC centrifugation was done at 13000rpm.

Discard supernatant, WBC pellet was suspended in 300 micro-litre TE buffers at pH 8.0. Add 20 micro-
litres of 10% SDS buffer and placed on dry bath for incubation at 56 degree Celsius.

Add 150 micro-litre of 7.5M ammonium acetate and mixed vigorously for 1minute. Centrifugation was done

at 13000rpm for 15min which will separate the protein as well as precipitate.

Clear supernatant was transferred into fresh micro- tube. Add chilled ethanol (twice the volume

of Supernatant). It will precipitate the genomic DNA.

Precipitated genomic DNA were centrifuged at 13000rpm for 10 min, to pellet at the bottom of the micro-
tube. Subsequently washed the pellet DNA with 70% ethanol and air dried at room temp for 10-15 min.

100 micro-litres of TE buffer pH 7.3 was added to dissolve the DNA and it was stored at -20 till further use.
Run the DNA on 0.8% agarose gel using Ethidium Bromide.

DNA band were observed.
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In this study, we got the primers from the study of reference (using BLAST) in which our entire study de-

pends.
RECONSTITUTION OF PRIMERS:

The primers that were obtained we made different dilutions and also reconstituted it. Control Samples were
used for the same. And concentrations were also made and optimized up to 100uM. Nuclease free H,O was

also added to the primers that were lyophilized.

PRIMERS NUCLEASE FREE WATER (uL)
rs2198843 Forward 450
rs2198843 Reverse 450

PCR OPTIMIZATION:

Now, for the optimization process, Gradient (PCR) was run by using different temperature range. Through

this the best annealing temperature was obtained.

REACTION COMPONENTS

PER REACTION VOLUME (ul)

Nuclease Free H.O

5.6UlI

DNA Template

1Ul

Annealing Temperature

58, 59, 60, 61, 62

Primer (Forward)

.2uL
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Primer (Reverse) .2uL
Master Mix 5uL
Overall 12uL

TABLE:

Cycle of PCR for rs2198843
STEPS TEMPERATURE | TIME NO. OF CYCLES

(°C)

Denaturation (Initial) | 94.0 4.0 minutes 1.0
Denaturation 94.0 35 second 35.0
Annealing 60.0 35 second 35.0
Extension 72.0 1 minute 35.0
Extension (Final) 72.0 5 minutes 1.0
Hold 4 A -

GENOTYPING BY RFLP:

When the optimization was done and suitable annealing temperature was obtained (optimized) at 60°C, then
further PCR was run. After the whole process genotyping was made. Then the result was seen (visualized)

on 1.2% agarose gel. Also, a dye was also used i.e., Ethidium Bromide (EtBr).

Pst1 enzyme was also used for restriction digestion. After the process it was incubated at 37°C for 11-12

hours.

ANALYZATION OF PRODUCT THAT IS DIGESTED:
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When the product of PCR was taken under the digestion by using Pstl, the products that were obtained at

last were seen on agarose gel. Through Gel dock with the help of UV the banding pattern were observed.

TABLE: Following are the different reaction components and volume for restriction digestion

COMPONENTS (REACTION) VOLUME (REACTION) (ul) for
one reaction

Restriction enzyme 0.2

PCR amplified 10.0

Nuclease Free H.0 3.50

Buffer 1.50

Overall 15.0

TABLE: Following are the different genotypes with banding patterns

GENETIC CONSTITUTION SIZE OF BAND (bp)
Wild Type (GG) 404

Heterozygous (GC) 404+299+105

Mutant Homozygous (CC) 299+105
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[5] RESULTS

1.

L B 58°C 59°C 60°C 61°C 62°C

Fig. 1- Gradient PCR check gel
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Fig. 2- PCR Check Gel

L1 L2 L3 L4 LS L6 L7 L8

Ladder CcC GG CC CC GC GC CcC

100bp

Fig. 3- Restriction Digestion Gel

Restricted Fragments Size
GG= 404bp
GC=404bp + 299bp + 105bp

CC= 299bp + 105bp

Due to lockdown, we were unable to analyze the results. So, when the college re opens we will analyze our

results.
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