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ABSTRACT Molecular genetics of cancer has revealed a probable linkage of both folate-metabolizing enzymes and
angiogenic processes generated by the renin-angiotensin system (RAS) with mammary gland
tumorigenesis. MTHFR (C677T) and ACE I/D polymorphism are considered as candidate markers for breast cancer. The
objective of the present study was to evaluate the association of MTHFR (C677T) and Alu ACE I/D gene polymorphisms
in females with both benign breast disease (BBD) and breast cancer (BC) in Jammu region of the J&K state. The
polymorphisms were genotyped by PCR and RFLP technique. Significant association of MTHFR (C677T)
polymorphism was observed with BC but not with BBD. The “T” alele of MTHFR (C677T) polymorphism was
adding nearly 11 folds risk towards of BC (p=0.0003). Regarding ACE gene polymorphism, heterozygous genotype
(ID) was conferring approximately 2.5 folds risk for BBD (p=0.003). On contrary, ACE polymorphism was projecting
a protective role towards BC susceptibility. The study concludes MTHFR gene to be a potential candidate for

breast tumorigenesis.

INTRODUCTION

Breast cancer is the most prevalent malig-
nancy and the primary cause of female death
worldwide. Itaccountsfor 25 percent of all can-
cersamong womenworldwide (Malviaet al. 2017)
and is currently transcending cervical cancer
among Indian women (Gupta2016). Theetiology
of breast malignancy is uncertain and involves
theinterplay of both genetic and non-genetic risk
factors. Genetic variations in genes controlling
folate metabolism and Renin-angiotensin system
(RAS) have been identified to play a plausible
rolein carcinogenesis (Hedayati zadeh-Omran et
al. 2017; Singhetd. 2017).

Methylenetetrahydrofolate reductase (MTH-
FR) isone of core enzyme of folate and homocys-
teine metabolism. The MTHFR geneislocalized
on chromosome 1 (1p36.3), composed of 11 ex-
ons and encodes a protein of 656 amino
acids (Hedayatizadeh-Omran et al. 2017). Thebi-
ological function of MTHFR enzyme is to re-
duce 5,10-methylenetetrahydrofolate (5,10-
MTHF) to 5-methyltetrahydrofolate (5-M THF),
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whichisthemain circulatory form of folateand at
the sametime, it acts as a carbon donor for rem-
ethylation of homocysteine back to methionine.
A common C to T missense mutation at 677 in
exon 4 of the geneisresponsiblefor alanine (A)
tovaline (V) substitution at codon 222 and isas-
sociated with reduced MTHFR enzyme activity
(Rainaet a. 2016). The polymorphism has con-
troversial resultsregarding different cancers. It has
been proposed that there occurs alower suscepti-
bility risk for acute lymphoblastic leukemia and
colorecta cancer with mutant MTHFR variant
(Krgjinovic et a. 2004; Wang et a. 2006). The
possible mechanism behind this phenotype is an
increased pool of 5,10-M THF leading to areduc-
tionin chancesof uracil (causative agent for DNA
double-strand breaks) misincorporation during
DNA synthesis (Pooja et . 2015). Reports from
cohort studies showed that polymorphic
MTHFR variant has relation to breast cancer in
women (Waseem et al. 2016). The positive influ-
enceof MTHFR mutant variant withrisk of breast
cancer may be due to DNA hypomethylation oc-
curredinresponseto depletion of 5-M THF (Pooja
etd.2015).
Angiotensin-converting enzyme (ACE), a
dipeptidyl carboxypeptidase that convertsAng |
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to the octapeptide angiotensin Il (Ang I1) is an-
other emerging candidate marker for tumorigene-
sis (Singh et a. 2017; Zhang et al. 2014). The
human ACE gene is located on chromosome
no.17 at locus 17g23.3 and spans 45kb in size,
consisting of 26 exonsand 25 introns. The func-
tion of the ACE gene is to convert the inactive
form of angiotensin i.e. angiotensin | to its
active form angiotensin |1 which controls fluid-
electrolyte balance and blood pressure. One of
theimperative polymorphism of ACE geneischar-
acterized by the presence () or absence (D) of
287bp AluYa element inside intron 16. Studies
have shown that highest serum ACE activity was
seenin DD genotypeswhich significantly increas-
estherisk of breast cancer and lowest in 1 geno-
type which is associated with lower risk of
cancer (Koh et a. 2003; Wang et al. 2013; Singh
et al. 2017). Elevation in serum ACE leadsto an
increase in the production of Ang Il whichisbe-
lieved to be the direct cause of breast cancer via
thebinding toitsreceptors, that is, angiotensin 1
receptor type 1 (AGTR1) and type 2 (AGTR2).
Several pieces of evidence generated by studies
on anima model and human cancer cell lineshave
suggested aprobablerole of Ang 1l in neovascu-
larization and angiogenesis in neoplastic
growth (Koh et al. 2003; Fernandez et al. 1985). It
also acts as pro-mitotic (Koh et a. 2003), cell
proliferative (Muscellaet a. 2002) and tumor met-
astatic agent (Fujitaet a. 2002).

Objectives

In the above context, the researchers per-
formed a case-control study on genotyping and
evaluation of MTHFR (C677T) and Alu ACE I/D
gene polymorphisms in females with benign
breast disease and breast cancer in Jammu region
of &K state.

Table 1: Primer sequence

MATERIAL AND METHODS

Sudy Population, Incluson and Excluson
Criteria

The study sample comprised of 69 patients
of surgically and histopathologically confirmed
Breast Cancer (BC), 106 caseswith benign breast
disease (BBD) and 150 healthy unrelated females
as acontrol group. BC patients on Chemothera-
py were excluded. The patient sampleswere col-
lected from Department of Pathology and Oncol-
ogy, Government Medical College (GMC), Jam-
mu. The control sampling wasdonefrom premises
of the University of Jammu, Jammu and females
attending OPD, GM C, Jammu with minor aillments
without having any history of breast cancer and
breast related complications/BBD or other major
diseases (cardiovascular disease, hypertension,
diabetes). The study was conducted after hav-
ing an informed written consent from all
participants. The study was approved by the
Anima and Human Experimentation Ethical Com-
mittee (AHEEC), University of Jammu, Videletter.
No. JU/SBT/13/1598.

DNA Extraction and Genotyping

Genomic DNA wasextracted from peripheral
blood lymphocytes using the Phenol-Chloroform
method. PCR amplification of the DNA samples
was performed using locus-specific primers (Ta-
ble 1). The PCR products of MTHFR were sub-
jectedtorestriction digestion with Hinfl restric-
tion enzyme. The restriction digestion products
wereanalyzed on 3% agarose gel under UV- tran-
silluminator. Amplified productsof Alu ACE I/D
weredirectly visualized under UV- transillumina
tor on 1.5% agarose gel.

S. Marker Primer Annealing Band

No. sequence temperature size (bp)

1 MTHFR (C677T) FP: 5-TGA AGG AGA AGG TGT 62R°C 198-CC
CTG CGG GA-3 175, 23- TT
RP: 5-AGG ACG GTG CGG TGA 198,175, 23-CT
GAG TG-3

2 Alu ACE 1/D FP: 5-CTG GAG ACC ACT CCC 58R°C 490-11
ATC CTT TCT-3 190-DD
RP: 5°-GAT GTG GCC ATC ACA 490,190-1D

TTC GTC AGA T-3
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Satistical Analysis

The power of the present study was calcul at-
ed using the CaT S power calculator (Skol et al.
2006) and it was found to be 80 percent. The al-
lele frequencies were cal culated by allele count-
ing for each genetic marker. Hardy-Weinberg equi-
librium and the differencesin genotypic frequen-
cieswereexamined by using Chi-squaretest. Odds
ratios (ORs) were used to measure the associa-
tion of breast cancer risk withboth MTHFR and
ACE genotypes. All analyses were performed
using SPSSv.11.5(SPSSInc., Chicago, USA) sta
tistical analysissoftware. A two-tailed p-va ue of
p < 0.05was considered statistically significant.

RESULTS

GeneticAssociation of MTHFR (C677T)
polymor phism with Benign Breast
Disease(BBD) and Breast Cancer (BC)

The genotype frequenciesfor both BBD cas-
es(x?=0, p=0.05) and controls (y?= 0.01, p=0.05)
werefollowing with Hardy Weinberg equilibrium
(HWE) except for breat cancer cases (x*= 6.57,
p= 0.01) thereby signifying disease association.
Among cases, the observed prevalence for CC
genotype was higher in BBD group in compari-
son to BC patients (99.06% vs 86.96%) whereas
incontrolsit wasamaost comparableto BBD sub-
jects (that is, 98.44%). The researchers were not
abletolocate TT genotypein both BBD and con-
trol subjectswhereasin BC patientsit wasfound
to be 2.9 percent. Overall, the frequency of wild
C-dlelewashigher in both BBD and control sub-
jects(thatis, 0.99%) and variant T-allelewashigh-
er in BC patients (0.08%). The genotypic and al-
Ielicfrequenciesfor both MTHFR gene polymor-
phisms among cases and controls are presented
in Tables 2 and 3. In order to draw association
of MTHFR genevariationwith both BBD and BC
different genetic model sviz. Co-dominant, domi-
nant, recessive and allelic models were applied
(Tables 2 and 3). No significant association was
observed for MTHFR (C677T) polymorphism
under any of the tested genetic models
with BBD. Thevariant T-allelewasnot shown to
project risk towards BBD in the study
population. Further, MTHFR (C677T) polymor-
phism was associated with significant increased
risk of BC under heterozygous co-dominant [CC

vsCT: OR=7.35,95%Cl (1.48-36.45), p=0.005] and
dlelicmodd [CvsT: OR=11, 95%Cl (2.40-50.38),
p=0.0003]. TheT-alelewasconferring nearly 11-
folds risk for the susceptibility of BC in study
population which was quite high, the plausible
reason behind this includes very low frequency
of T-alleleingeneral population of Jammu region.

In Table 4 association analysis was also car-
ried out between BC and BBD in order to reach
more authenti cate conclusion. For MTHFR C677T
variation, it was observed that variant genotype
(TT) was present only in BC patientsand also a
higher frequency of T-allele was reported in BC
individuals in contrast to BBD group thereby
suggesting a probable association of the said
polymorphism in etiology of BC. Since the fre-
quency of variant allele was quite lower in BBD
group it was not possible to apply any genetic
models.

GeneticAssociation of ACE | /D polymor phism
with Benign Breast Disease (BBD) and Breast
Cancer (BC)

Deviation from HWE was shown by BBD
group (x2= 12.44, p= 0.001) whereas both breast
cancer group (y?=0.02, p=0.05) and controls(0.07,
p=0.05) were obeying HWE. Thefrequency of 11
genotype was observed to be higher in BC group
(42.03%) followed by healthy controls (35.16%)
and lower inindividualswith BBD (18.87%). The
prevalence of heterozygous (ID) genotype was
higher in BBD patients and the genotype was
found to be significantly associated with BBD
outcomethereby providing nearly 2.54 foldsrisk
towards the disease progression (Table 2). The
frequency of risk DD- genotypewasamost sim-
ilar all the study groups (BC=13.04%,
BBD=14.15%, Controls=15.62%). Overal, thefre-
quency of variant D-allelewas slightly higher in
BBD cases (0.5) than in BC (0.4) and controls
(0.4). Thedistribution of genotypeand alelefre-
guencies for ACE gene polymorphisms among
cases and controls were presented in Tables 2
and 3. Logistic regression analysis for ACE I/D
polymorphism showed that co-dominant model
I1vsID [OR=2.54, 95% Cl (1.35-4.74), p=0.003]
and dominant mode |1 vsID+DD [OR=2.33, 95%
Cl (1.27-4.28), p= 0.006] were having significant
association with BBD whereas none of the ap-
plied genetic models has shown any association
with susceptibility to breast cancer in studied
population. The results of the present study
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Table 2: Association of MTHFR (C677T) and ACE 1/D polymorphism with benign breast disease (BBD)

Genetic model Cases with Controls OR (95% CI) p-value
benign breast (n=128)
disease (n=106)

MTHFR C677T
Co-dominant

CcC 105 (99.06%) 126 (98.44%) 1 (Reference)

cT 1 (0.94%) 2 (1.56%) 0.60[0.05-6.71] 0.68

TT 0 Not possible’ _
Dominant

CcC 105 (99.06%) 126 (98.44%) 1 (Reference)

CT+TT 1 (0.94%) 2 (1.56%) 0.60[0.05-6.71] 0.68
Recessive

CC+CT 106 (100%) 128 (100%) 1 (Reference)

TT 0 0 Not possible’ _
Allelic

C 211 (0.99) 254 (0.99) 1 (Reference)

T 1 (0.02) 2 (0.01) 0.60[0.05-6.68] 0.68
ACE I/D
Co-dominant

I 20 (18.87%) 45 (35.16%) 1 (Reference)

ID 71 (66.98%) 63 (49.22%) 2.54[1.35-4.74] 0.003"
DD 15 (14.15%) 20 (15.62%) 1.69[0.72-8.95] 0.23
Dominant

Il 20 (18.87%) 45 (35.16%) 1 (Reference)

ID+DD 86 (81.13%) 83 (64.84%) 2.33[1.27-4.28] 0.006"
Recessive

I1+ID 91 (85.85%) 108 (84.38%) 1 (Reference)

DD 15 (14.15%) 20 (15.62%) 0.89[0.43-1.84] 0.75
Allelic

| 111 (0.5) 153 (0.6) 1 (Reference)

D 101 (0.5) 103 (0.4) 1.35[0.94-1.95] 0.11

'Some genotype combinations were not observed, so it was not possible to calculate odds ratio.

showed that D-allele was not involved in the de-
velopment of both BBD and BC in the populace
of Jammu region.

On comparing BC group with BBD group (Te-
ble4), it has appeared that the heterozygous (1D)
genotype and variant alele (D) was projecting a
protective role against BC in this study popula
tion in astatistically significant manner. Further
on applying genetic models, it wasfound that the
ID+DD genotypewasconferring nearly 1.10folds
protection towardsBC risk (p=0.001).

Association of Non- genetic Factor swith Benign
Breast Disease (BBD) and Breast Cancer (BC)

Sincefemalesof Jammu region (J&K) arecon-
servative regarding habit of smoking/alcohol in-
takeand use of oral contraceptives (OC). Mgjor-
ity of thefemales of both study groupswere mar-
ried and were involved in the practice of breast-
feeding. So, in the present study, none of therisk
factors taken into account have shown any sig-
nificant associationwithBBD and BC (Table 5).

DISCUSS ON

Breast cancer isclinical, aheterogeneous dis-
ease and its pathophysiology involve the partic-
ipation of both environmental risk factors and
the genetic factors. The genetic susceptibility to
breast cancer is prompted in several ways that
induce malignant transformation (both genetic
and epigenetic changes) and finally, results in
uncontrolled cellular proliferation and/or abnor-
mal programmed cell death or apoptosis. It has
been suggested that the MTHFR and ACE genes
are promising candidate markersfor breast-rel at-
ed complicationsincluding breast cancer.

Folate deficiency is one of the known trigger
for carcinogenesis and increases the risk of ma-
lignancy via two mechanisms: (1) by causing
DNA hypomethylation and proto-oncogene acti-
vation; and/or (2) by inducing uracil misincorpo-
ration during DNA synthesis that induces cata-
strophic DNA repair, DNA strand breakage and
chromosomedamage (Poojaet a. 2015). TheCto
T transition at nucleotide position 677 of
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Table 3: Association of MTHFR (C677T) and ACE |/D polymorphism with breast cancer (BC)

Genetic model Cases with

Controls

OR (95% CI) p-value

benign breast (n=128)

disease (n=69)

MTHFR C677T
Co-dominant

CcC 60 (86.96%) 126 (98.44%) 1 (Reference)

cT 7 (10.14%) 2 (1.56%) 7.35[1.48-36.45] 0.005*

TT 2 (2.9%) 0 Not possible _
Dominant

CcC 60 (86.96%) 126 (98.44%) 1 (Reference)

CT+TT 9 (13.04%) 2 (1.56%) Not possible’ _
Recessive

CC+CT 67 (97.1%) 128 (100%) 1 (Reference)

TT 2 (2.9%) 0 Not possible’ _
Allelic

C 127 (0.92) 254 (0.99) 1 (Reference)

T 11 (0.08) 2 (0.01) 11[2.40-50.38] 0.0003
ACE I/D
Co-dominant 29 (42.03%) 45 (35.16%) 1 (Reference)

I 31(44.93%) 63 (49.22%) 0.76[0.40-1.44] 0.40

ID 9 (13.04%) 20 (15.62%) 0.70[0.28-1.74] 0.44
DD
Dominant

Il 29 (42.03%) 45 (35.16%) 1 (Reference)

ID+DD 40 (57.97%) 83 (64.84%) 0.75[0.41-1.36] 0.3
Recessive

I1+ID 60 (86.96%) 108 (84.38%) 1 (Reference)

DD 9 (13.04%) 20 (15.62%) 0.81[0.35-1.89] 0.6
Allelic

| 89 (0.6) 153 (0.6) 1 (Reference)

D 49 (0.4) 103 (0.4) 0.82[0.53-1.26] 0.4

the MTHFR gene of folate metabolism
pathway produces MTHFR enzyme with retard-
ed functional capacity. The “677T” variant
of MTHFR geneisresponsiblefor elevated plas-
ma homocysteine levels and affects methionine
synthesis by reducing DNA methylation in can-
cer patients (Sharp et a. 2002). In the present
case-control study, the researchers genotyped
individuasfor MTHFR (C677T) variationto eval-
uate its association with benign breast disease
and sporadic breast cancer. Thefrequency of “C”
allele was higher and comparablein BBD cases
(0.9) and controls(0.99), showing lack of associ-
ation of the said polymorphism with BBD (C vs
T, p= 1.06). On contrary, themutant “ T" alelefre-
guency was higher in breast cancer cases (0.08)
when compared to controls (0.01) depicting sig-
nificant association of “T" alelewith CA breast
(p=0.0003). Genetic association anaysisbetween
BC and BBD group confirmed MTHFRgeneasa
putative gene involved in the susceptibility of
BC in present study population. The genotype
and allele frequencies observed in the present
study were comparable to frequencies reported

earlierin Jammuregion by Rainaet al. 2016. Simi-
larly, Gershoni-Baruch and associates reported
thatthe MTHFR 677T alelewassignificantly more
commonin casesof bilatera breast cancer or com-
bined breast and ovarian cancer (Gershoni-
Baruch et al. 2000). Chen et al. (2005) found the
significant roleof TT genotypewith risk of breast
cancer [CCvsTT; OR=1.34,95%Cl (1.04-1.73),
p=0.04]. A recent investigationon MTHFR C677T
polymorphism and BC risk has supported a pos-
itive significant association of 677T alele with
the disease susceptibility in North Indians (Wa-
seem et al. 2016). However, Campbell et al.
(2002) athough, reported a higher frequency of
the “T” allele among the breast cancer cohort
(0.34), than that of the controls (0.30) but they did
not find any significant association. According
to ameta-analysis report, 677 C>T substitution
did not appear to be a prominent candidate for
affect breast cancer (Pooja et a. 2015). Another
study on North Iranian women was also in sup-
port of non-involvement of thispolymorphismin
breast cancer (Hedayatizadeh-Omran et a. 2017).
Low significant association of TT genotypeswith
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Table 4: Genetic association analysis between breast cancer (BC) and benign breast disease (BBD)

Cases with Controls
benign breast (n=106)
disease (n=69)

Genetic model OR (95% CI) p-value

MTHFR C677T

Co-dominant

CcC 60 (86.96%) 105 (99.06%) 1 (Reference)

cT 7 (10.14%) 1 (0.94%)

TT 2 (2.9%) 0 Not possible’
Dominant _

CcC 60 (86.96%) 105 (99.06%) 1 (Reference)

CT+TT 9 (13.04%) 1 (0.94%) Not possible _
Recessive

CC+CT 67 (97.1%) 106 (100%) 1 (Reference)

TT 2 (2.9%) 0 Not possible’ _
Allelic

C 127 (0.92) 211 (0.99) 1 (Reference)

T 11 (0.08) 1 (0.01) Not possible’ _
ACE I/D

Co-dominant

29 (42.03%)

20 (18.87%)

1 (Reference)

I 31(44.93%) 71 (66.98%) 0.30[0.15-0.61] 0.001

ID 9 (13.04%) 15 (14.15%) 0.41[0.15-1.13] 0.1

DD
Dominant

Il 29 (42.03%) 20 (18.87%) 1 (Reference)

|D+DD 40 (57.97%) 86 (81.13%) 0.32[0.16-0.63] 0.001
Recessive

I1+ID 60 (86.96%) 91 (85.85%) 1 (Reference)

DD 9 (13.04%) 15 (14.15%) 0.91[0.37-2.21] 0.8
Allelic

| 89 (0.6) 111 (0.5) 1 (Reference)

D 49 (0.4) 101 (0.5) 0.61[0.39-0.94] 0.02

sporadic breast cancer was shown by Akram et
al. (2012) in Pakistani females. Chou and co-work-
ers also found decreased risk susceptibility of
breast cancer with“T” allele[OR=0.81, 95% ClI
(0.54-1.21)] carriers in Taiwanese population
(Chou et a. 2006). In view of other cancersviz.
colorectal and prostate cancer, some researchers
have suggested MTHFR as a low penetrance
susceptible gene because the C677T polymor-
phism was imparting a protective effect towards
the cancer risk in the study population (Huang et
al. 2007; Guoet a. 2015). Thepossiblejustifica-
tion for these conflicting results may be due to
genetic heterogeneity as well as clinical hetero-
geneity in different studies.

Variation in ACE gene imbalances plasma
ACE level which further affectsAng Il level and
the fluctuating levels of these metabolitesin to-
gether contribute to breast carcinogenesis. It has
been found that Ang Il provokes the expression
of aproto-oncogene (fos, c-jun, c-myc, erg-1, VL-
30 and the activator of the protein 1 complex) in
ratsand humansand it a so actsasabi-func-tional

apoptosis modulator (Mendizébal-Ruiz et al.
2010). Thepresent study whichwasaimedto eval-
uate the role of ACE I/D polymorphism
with BBD and BC depicted that Indel polymor-
phism was associated with risk of BBD but not
with BC. Thefrequency of wild (low risk) alelel
in both BC and controls was same (0.6) and was
higher than mutant (high risk) allele (0.4). The
frequency of D dlelein BBD (0.5) washigher than
in controls (0.4). The dominant model showed
significant association |D+DD genotypewith risk
of BBD inthisstudy population. Similar findings
wereobserved by Mendizaba-Ruiz et d. (2010) as
they a so reported the significant role of the dom-
inantmode [OR=0.32, 95%Cl (0.09-0.99), p=0.029]
in BBD. On comparing association analysis be-
tween BC and BBD group, the researchers have
noticed a protective role of ACE I/D polymor-
phism towards BC outcome but Mendizabal-
Ruiz et a. (2010) reported both dominant and re-
cessivemodelsto beassociated with BC. Yaren et
al. (2006) reported that ACE genotypeswere not
associated with breast cancer patients except that
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Table 5: Distribution of clinical demographics and non-genetic factors in study participants

Factors BBD cases (n=106) BC cases (n=69) Controls (n= 128)
Age (MeantSD) 45.32+23.551 47.14+14.43 52.31+13.67
Age at menarche (Mean+SD) 14.12+1.13 14.03+1.31 14.77+1.42

Age at menarche, Years

>13

<13
OR (95% ClI), p-value
History of Smoking

Yes

No

OR (95% ClI), p-value
Breast Feeding

Yes

No

OR (95% ClI), p-value
Use of OC

Yes

No

OR (95% ClI), p-value
FH of BC in mother/sister

Yes

No

82(77.4%)
24 (22.6%)
0.81(0.44-1.47), 0.5

1 (0.9%)
105 (99.1%)
0.29(0.03-2.68), 0.3

98 (92.5%)
8 (7.5%)
3.40 (0.88-13.16), 0.1

Nil
106 (100%)

1(0.9%)
105(99.1%)

45(65.2%)
24 (34.8%)
1.47 (0.78-2.77), 0.2

3 (4.4%)
66 (95.6%)
1.41 (0.31-6.48), 0.7

67(97.1%)
2(2.9%)
1.24 (0.20-7.63), 0.8

Nil
69 (100%)

2(2.9%)
67(97.1%)

94 (73.4%)
34 (26.6%)

4 (3.1%)
124 (96.9%)

125(97.7%)
3(2.3%)

Nil
128 (100%)

2 (1.6%)
126 (98.4%)

OR (95% CI), p-value
Tumor Stage

1 &1l

I & 1v
Tumor Grade

Grade 1

>Grade 1
Lymph Node Grade

NO

0.60 (0.05-6.71), 0.7

N1+N2
Metastasis

Yes

No

1.88 (0.26-13.65), 0.5

3 (4.3%)
66 (95.7%)

42 (60.86%)
27 (39.13%)

11 (15.94%)
58 (84.06%)

31 (44.93%)
38 (55.07%)

DD genotype was significantly associated with
tumor size(p=0.02). Likewise, inameta-analysis
study conducted by Sun et al. (2011) proclaimed
that ACE 1/D polymorphism may not be agenet-
icrisk factor for breast cancer. A study from India
on Kashmiri population declared that ACE ac-
tivity could be a protective tool against breast
cancer astheir results showed significant associ-
ation of Il genotype with the breast cancer [DD
vsll, OR=154,95%Cl (0.82-2.93); p=0.001] (Syeed
et al. 2010). According to Singapore Chinese
Health Study, women with DD genotype had a
significantly higher risk of developing breast can-
cer as compared to ID and Il genotypes
respectively (Koh et a. 2003). Roy and research-
ers observed the higher frequency of DD geno-
type in Hindu females of West Bengal with
BC (57.4%) thanin controls(25.0%) and declared
a significant association with breast cancer risk
[OR=4.232,95% Cl(0.083-0.229), p< 0.0001] (Roy
etd. 2015). Recently, it was proclaimed that indi-

viduals harboring DD genotype or D-allele
showed anincreasedrisk of BC (Singh eta. 2017).
However, present study denied any such associ-
ation regarding BC risk in this study population.

CONCLUSON

The findings of the present study declared a
significant linkage of MTHFR (C677T) polymor-
phism in the pathophysiology of BC whereas
Alu ACE I/D polymorphism was suggesting a
protectiveroletowards BC risk inthe studied fe-
malesof Jammuregion (J&K).

RECOMMENDATIONS

This study strongly recommends genetic
screening based on the polymorphisms of folate-
homocysteine metabolism and RA S pathway for
evaluating thelikelihood of breast-rel ated diseas-
esand cancer in high-risk females.
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