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The life time exposure to estrogen hormone and the family history describes the
risk factors involved inhormone based life events in breast cancer population. Focusing the
preventive strategies of breast cancer on genetic and epigenetic basis is pivotal. Aim: To explore
the association of genetic base of reproductive factors and positive family history with genetic
variants in breast cancer DNA repair genes. We conducted the study among 150 females in three
groups, each comprising of 50 based on the selection criteria. The reproductive and hereditary
risk factors are used as an outcome measure, which includes age >50 years, increased
menstrual age, post-menopausal women, first full term pregnancy (FFTP)>30yrs, nulliparity,
obesity, family history of breast cancer. The Genetic analysis is carried for four single nucleotide
polymorphisms namely XRCC1 Arg 194 Trp, XRCC3 Thr 242 Met,ERCC4 Arg 415 GIn,, ERCC5
Asp 1104 His and the results are associated with outcome variables. To encapsulate 34% of
females with positive family history are associated with XRCC1 R/W, 8% of females with obesity
are associated with ERCC4 R/Q, 11% of females with FFTP>30yrs of age are associated with
XRCC3 T/M, 24% of nulliparous women, 26% of females with increased menstrual age, 22 %
of postmenopausal women, and 23% of females with age >50 years are associated with ERCC5
D/H. The results suggested the association of the reproductive risk factors of breast cancer
with the single nucleotide polymorphism status of DNA repair genes and recommends future
researches to have a more precise outcome.
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The life time exposure to estrogen
hormone describes the factors involved in the
hormone based life events in breast cancer
population. Positive family history of breast cancer,
on the other hand, helps to describe the genetic
base of inherited breast cancer (5% to 10%). The
Hormone Based Life Events can either directly
inherits from parents or the epigenetic alteration

of the gene of parents may be transferred to
the daughter DNA pattern resulting in genomic
instability. The crucial period of epigenetic
programming occurs in-utero, during puberty and
pregnancy period of a women’s life. This decisive
period is highly influenced by environmental
conditions like food, exercise, pollution, sleep,
and stress. The fetal epigenetic programming
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and reprogramming during the maturation phase
of women positively impact breast cancer risk.
Epigenetic alteration is the term used to describe
the life time factors that influence or regulates the
gene without changing the sequence of DNA and
regulate genes. Poor quality of life style induces
oxidative stress, DNA methylation, and histone
acetylation. As an effect of these changes at
DNA level it can either produce negative effects
resulting in polymorphism in which a base of
nucleotide sequence is altered or affects the gene
expression without altering the sequence of the
gene resulting in poor quality of life with diseases
and disorders.'. The risk factors associated with
the hormone based life events are suggested to
have genetic bases, thus the present study aims to
explore the genetic base of the hormone based life
events and positive family history by assessing its
association with genetic variants in breast cancer
population.

MATERIALS AND METHODS

We conducted the study among 150
females in three groups, each comprising of 50
participants. The participants are age matched
between 35-60 years. We commenced after getting
approval from the Institutional Human Ethical
Committee, Saveetha University -IHEC No-
06/10/2012 Chennai, Tamilnadu. The participants
are grouped based on selection criteria. Group-I
includes females diagnosed histo-pathologically
for breast cancer as their primary site of the
carcinoma. Group-II includes females who are
categorized as high risk for breast cancer based
on detailed assessment emphasizing on their
family history for breast cancer (mother, sister
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or daughter) or any two criteria based on their
endogenous exposure to estrogen which includes
Menstrual history (early menarche below 12 years,
late menopause above 50 years), Parity status (first
full term pregnancy (FFTP) above 30 years of age,
Nulliparity),Personal history of fibro-adenoma,
obesity, hormone replacement therapy (HRT).
Group-III includes healthy females. We collected
the data from the participants after providing them
with detailed explanation about the procedure.
Their cooperation and willingness is obtained with
an informed consent prior to data collection. The
Variables used as an outcome measure for Hormone
Based Life Events and positive family history are
collected as part of their subjective assessment (T
-D. The variables includes age > 50 years, increased
menstrual age, post-menopausal women, first full
term pregnancy (FFTP) >30yrs, nulliparity, obesity,
family history of breast cancer (mother, sister,
daughter). The Single nucleotide polymorphism
of four DNA repair genes which are reported to
have linked with breast cancer risk namely XRCC1
Arg 194 Trp, XRCC3 Thr 242 Met, ERCC4 Arg
415 Gln, and ERCCS5 Asp 1104 His are used to
associate with reproductive factors and family
history. The Genetic analysis is carried as part of
the study using Polymerase Chain Reaction and
identification of single nucleotide polymorphism
using Restriction Fragment Length Polymorphism
and results are reported in our previous articles. ¢
The SNP results are associated with study outcome
variables. The statistical procedure used to analyze
the frequency of association between hormones
based life events and variant allele of DNA repair
gene is odds ratio and the level of significance was
analyzed using p- value.

Table 1. Demographic Status of the Study Population

S. Factors Group [ Group 11 Group III

N Cases High risk cases Control

1 Age (SD+ Mean) 5.49+ 494 5.69+49.9 5.80+ 49.68

2 Age at menarche(SD +Mean) 1.73+12.9 1.61+12.7 1.20+ 13.22

3 Age at menopause (SD+ Mean) 1.76+51.8 1.61£52.5 1.86 £49.84

4 Age at First Full Term Pregnancy in 4.17 £28.5 3.87£29.5 3.57 £24.77
Parous women (SD +Mean)

5 Nulliparity 28 18 5

6  Positive Family History For Breast Cancer 26 21 -

7  BMI(SD +Mean) 3.78+26.6 3.70+27.12 3.40+ 25.36

8  History of Fibro adenoma 9 18 -
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RESULTS

The distinct hormone based life events are
those variables with increased exposure to estrogen
hormone. Age >50 years, First Full Term Pregnancy
(FFTP) >30 years are associated significantly at
p<0.05 with XRCC1 Argl194Trp, XRCC3 Thr241
Met, ERCC4 Arg 415 GIn, ERCC5 Asp1104His in
their homozygous wild and heterozygous mutant
type. (Table 1L Figure

Post-Menopausal women are associated
with significant difference p<0.05 with XRCC1
Argl94Trp, ERCC4 Arg 415 Gln, ERCCS5
Aspl104His in their homozygous wild and
heterozygous mutant type and XRCC3 Thr241 Met
showed significant difference with homozygous
wild type alone.(Teble 11 Figure

Increased menstrual age (early menarche
and late menopause) is associated with significant
difference p<0.05 with XRCC1 Argl94Trp,
ERCC4 Arg 415 GIn, ERCCS Aspl104His in
their homozygous wild and heterozygous mutant
type, XRCC3 Thr241 Met is not associated with
increased menstrual age.Tble -1l Figure )

Nulliparity is associated with significant
difference p<0.05 with ERCC4 Arg 415 Gln, and
ERCCS Asp1104His in their homozygous wild and
heterozygous mutant type, XRCC1 Argl94Trp,
XRCC3 Thr241 Met are not associated with
Nulliparity,(Teble -1 Figure

Obesity is associated significantly XRCC1
Arg194Trp in homozygous wild and heterozygous
mutant type, XRCC3 Thr241 Met is associated
in only homozygous wild type, ERCC4 Arg 415
Gln associated with all genotypes and ERCCS5
Aspl104His is associated with homozygous wild
and heterozygous mutant type.Tole-IL Figure )

Family history of breast cancer in the
first round relative mother sister and daughter is
associated significantly with XRCC1 Arg194Trp,
ERCC4 Arg 415 GlIn, and ERCC5 Asp1104His in
their homozygous wild and heterozygous mutant
type, and ERCC5 Asp1104His is associated with
homozygous mutant type also. XRCC3 Thr241

Met is not associated with Family history of breast
cancer. (Table -II, Figure I)

DISCUSSION

To encapsulate 34% of females with
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positive family history are associated with XRCC1
R/W, 8% of females with obesity are associated with
ERCC4 R/Q, 11% of females with FFTP>30yrs of
age are associated with XRCC3 T/M, 24% of
nulliparous women, 26% of females with increased
menstrual age, 22 % of postmenopausal women,
and 23% of females with age >50 years are
associated with ERCC5 D/H.The single nucleotide
polymorphism XRCCI rs 1799782 is associated
significantly with increased age, FFTP >30 years,
post-menopausal women, increased menstrual
age, obesity and not associated with Nulliparity.
XRCC3 rs 861539 is associated with increased
age, FFTP>30years and not associated with
other variables. ERCC4 rs1800067 and ERCCS5
rs17655 are associated significantly with increased
age, FFTP >30 years, post-menopausal women,
increased menstrual age, Nulliparity and Obesity
(both heterozygous and homozygous mutant type).
The single nucleotide polymorphisms rs 1799782,
rs1800067 and rs17655 are associated significantly
with family history of breast cancer. ERCCS rs
17655 is associated in homozygous genotype also.
XRCC3 rs 861539 is not associated with family
history of breast cancer.

One of the important pathway of
carcinogenesis attributed to genetic alternation is
oxidative stress which is exerted by the imbalance
of production of free radicals and the antioxidant
level. In the similar context the oxidative stress
leads to the epigenetic alterations causing DNA
hypo-methylation of promoter regions of tumor
suppressor genes, DNA repair genes or apoptotic
genes resulting in gene silencing and genomic
instability. Epigenome-wide association study
finds epigenetic markers associated with breast
cancer risk. The findings of the study suggests 5%
increase in breast neoplasm risk in one year longer
estimated life time estrogen exposure (ELEE).
®A case control study evaluated the association
between ERCCS5 polymorphism and the breast
neoplasm risk and their findings concluded that
the variant ERCCS rs2094258 may contribute to
the risk of breast neoplasm.®

In a hospital based case control study,
evaluated the synergistic effects of DNA repair
single nucleotide polymorphism and endogenous
estrogen in breast cancer population at risk. The
findings of the study suggested the ERCC5 His
1104 Asp is associated significantly with odds
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® XRCC1R/W

m XROC3T/M
m ERCCAR/Q
m ERCCSD/H

Fig. 1. Percentage of Association between Hormone Based Life Events and Polymorphism Status

ratio of 1.42 at confidence interval 1.08-1.97. This
polymorphism status was found to be more linked
in women with lengthy estrogen exposure. The
synergistic influence of base excision repair and
nucleotide excision repair genes on breast cancer
risk was associated significantly in females with
longer period of estrogen exposure, greater age
at first full term pregnant >26 years , increased
menstrual age and increased body mass index>22.
(10

A Case control study performed in
northeastern region of India, assessed the DNA
repair gene XRCC1 Argl94 Trp and XRCC3
(Thr241Met) polymorphism in breast cancer risk
in premenopausal women. The findings suggests
X-ray repair cross complementary 1A (Argl194Trp)
associated significantly with the breast cancer risk
and XRCC1 3(Thr241Met) not having any possible
significant association with breast cancer risk.!?

Hormone Based Life Events reflects the
increased exposure to estrogen hormone which
in turn reflects the exposure to oxidative stress.
Epigenetics 12 is a very useful and powerful tool
which helps to regulate the genes. The nucleotide
sequence of a gene cannot be changed normally
by our daily life, if change occurs as a result of
some inducing factors it is named as polymorphism
or mutation. Epigenetic alteration is our nature’s
gift to prevent and fight against cancer. Through
Epigenetic alteration both positive and negative
regulation can be attained, depending upon how an

individual is operating the epigenetic mechanism.
There are certain factors which positively regulates
the gene through epigenetic mechanisms like
physical activity, regular exercise, and balanced
nutritious diet and ideal BMI. On the other hand
there are certain factors which negatively regulate
the gene through epigenetic mechanisms like lack
of exercise, sedentary life style, obesity, unhealthy
food habits and alcohol (modifiable risk factor).
Increased estrogen exposure induces oxidative
stress in breast cancer which in turn induces
polymorphisms. The factors that result in increased
estrogen exposure are named as Hormone Based
life events, which is one of the important risk
factor (non- modifiable risk factor). The positive
regulation of epigenetic mechanism can in turn
regulate the hormonal factor and maintain it in a
balanced condition. The well balanced hormonal
status can help to overcome the risks induced by
the non-modifiable factors. 1319

On detailed observation of this concept
it is evident that key to regulate our gene is in
our hand.. If the life is designed with factors that
positively regulate the gene through epigenetics
the individual can prevent, postpone the events
of carcinogenesis to 60s or 80s of their life, can
overcome the complications of breast cancer, and
reduce the aggressiveness of cancer and many
more beneficial effects which aids to lead a good
quality of life. -9 This is the crucial time to take
a wise decision to fight against breast cancer by
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just following simple life style modifications and
awareness about the modifiable and non-modifiable
risk factors. We can either prevent or delay the
process of carcinogenesis and so the breast cancer.
Breast cancer in 30s is more aggressive than 60s.
@0.20 To investigate the hypothesis the hormone
based life events and the positive family history
are analyzed in the study with four DNA repair
genes and our results have recommends that there
is apossible association existing between these
factors.

The limitation of the study is its sample
size. We recommend to conduct numerous
researches in this context with large sample size
and more number of genetic variants to get precise
results.

CONCLUSION

The findings suggests possible association
between the duration of exposure to estrogenin a
women’s life and the family historyin initiating
breast cancer risk through their synergistic
influence in DNA repair gene polymorphism.
Future researches should be conducted in large
scale to come out with precise findings.
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