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ABSTRACT

Background

Breast cancer is characterized by various malignamtors arise from breast tissues, Genetic factags,
reproductive and hormonal factors, diet and enviremtal factors, socioeconomic factors and somestgpdenign breast
disease are factors related to an increased ribkeafst cancer. Tumor suppressor genes are gemse \Wss of function

results in the promotion of malignancy.
Aim of the Study

The present study was conducted to verify the egleg of residency on the tumor suppressor genetiongan

breast cancer women and their relatives
Material and Methods

Three groups of samples were included. The firsisisted of 100 blocks of formalin-fixed, paraffimbedded
(FFPE) tissues of breast cancer women (group 1¢ Sdtond contained blood samples of 46 breast canoeen
(group 2). The third comprised blood samples ofgpaaently healthy women who were relatives of theabt cancer
patients of group two (group 3). The ages of pasiari tissue samples were 46.78+11.5 years, wihiileland samples
patients were 47.34+11.18 years. The ages of th#hyerelatives were 40.79+9.84 years. Five tumgrpsessor gene
mutations were examined. BRCA1 185delAG, BRCA1 %382 and BRCA2 6174delT mutations were evaluated by
mutagenically separated polymerase chain reactibite CHEK2 1100delC and Tp53 exon 7 mutations vearalyzed by
RFLP.

Results

The amplification oBRCAlgene forl85 delAG mutation revealed amplicons & B@ for the wild type and 354
bp for the mutant gene, whereas for 5382 insC nomt&xhibited 2 amplicons of sizes 271 bp for thielwype and 295 bp

for the mutant gene.

The analysis 0BRCA26174 delT mutation indicated 2 amplicons of 151fdapthe wild type and 171 bp for the
mutant geneTp53 exon 7 mutation analysis highlighted an amplicéri2b bp size. Digestion of thisamplicon with the
Hae lll enzyme resulted in 2 fragments with sizé8® bp and 42 bp in the wild typ€HEK2 1100 delC mutation
evaluation showed an amplicon of 116 bp size. Digef this applicant with Sca | enzyme exhibi&dragments with
sizes of 92 bp and 24 before the wild type. Datlysis demonstrated that 27 (27%) out of the 100l breast cancer
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patients of tissue samples have mutations in tisappressor genes, 11 (23.9%) out of 46enrolledsbosancer patients of
blood samples have such mutations, while 8 (17.4%)of 46 relatives have these mutations. Nine (§#fents of
groupl were indicated to halBRCA1 185delAGmutation, while 4 (8.7%) and 3 (6.5%) waonfeom groups 2 and3
exhibited the same mutationrespectivdBrRCA15382insC mutation was identified in 7 (7%), 3 (6)5&hd 1 (2.2%)
women of groups 1, 2 and 3 respectively. BRCA2 6174delT mutation was observed in 5 (6%), 2 (4.2%) 2 (4.3%)
women of groups 1,2 and 3 respectively. Three (Bé&tients of groupl and 1 (2.2%) and 1 (2.2%) woin@m groups 2
and 3 were found to haveHEK2 1100delC respectivelyTp53exon 7 mutation was evident in 2 (2%), 1 (2.2%) and
1 (2.2%) women of groups 1, 2 and 3 respectively.pdtient had more than one mutation. Residendyedist cancer

patients appeared to be independent of the dispibof tumor suppressor gene mutations.
Conclusions

About one quarter of the investigated breast capaéents have mutations in their tumor suppregsoes and
17% of their relatives have such mutations. Resigesf breast cancer patients and the relativesiratependent on

the tumor suppressor gene mutations.
KEYWORDS: Residency, Tumor Suppressor Genes Mutation, Bfeaster
INTRODUCTION

The breastconsist of glands and fatty tissue, g@itegnancy the glands making milk. The glands espansible
for hormones of a female such as progesteroner&gest [Wiseman et al., 2002].

The milk secreted through a special duct, whiclopen up in the nipple. Breast fluid normally draingo
the lymph nodes in the armpit or axilla by the Iymapic system, therefore it is returned into theoblgtream. Important
muscles lie under the breasts that permit the mewenof the arm, as well as breathing, muscle iremwlent
[Macéa et al., 2006].

Breast cancer is when cancer arises from breasietifAmerican Cancer Society. 2014]. Breast casigers may
involve a breast lump, a breast shape changes,dskipling, nipple fluid coming, or a skin become=irscaly patch
[Breast Cancer Treatment (P8Q2014]. With thread, scaly spread [bone pain Imjnvolvement, lymph nodes swollen,
breath shortness, or yellow skin participation [[8#ers et al., 2009].

In Europe and the United States the commonest naiicy found in Women is breast cancer and the émciel
rises slowly [Cancer Research UK. 2008]. About 830, females; and 2,360 males were estimated ascases in the
United States in 2014 and deaths from breast cameer 40,000 females; and 430 males [Breast CaRoad].

Genetic factors, age, reproductive and hormondbfacdiet and environmental factors, socioeconoiadtors
and some types of benign breast disease are faetatsed to an increased risk of breast cancerdBe@l., 2008].

Breast carcinomas are classified as ductal anddolmu invasive and noninvasive (carcinoma in siggventy
percent of breast cancers are invasive ductalmawrgs that have no special histological featurelsaaa designated "not
otherwise specified" (NOS). Most tumors arise ia terminal duct section of the breast; carcinomsitin arises from the
epithelium and is confined within the lumen of tthects or lobules whereas invasive or infiltratirapcers breach the

basement membrane [Vani, 2006].
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Other fewer public kinds of breast carcinoma caniavasive lobular breast carcinoma that growsiandells that
padded the milk-generating labels, inflammatoryabtecarcinoma and Paget's disease of the bredstptbbable for

breast carcinoma to extend to further parts obtbdy, frequently through the lymph nodes [Kirbyakt 2005].

In order to match results in clinical research &mdletermine the most suitable treatment choicesstem of
staging according to the extent of disease spreadeeded. The tumor, node metastases (TNM) systeusdd by
the Union Internationale Contre Le Cancer (UICC) #ive American Joint Committee on Cancer (AJCCefBe et al.,
2002].

Breast cancer is treated using a mixture of surggwymotherapy and radiotherapy. Hormonal treatsnesih be
used also in some cases of breast cancer. One®faumen is affected through breast cancer in ttieirme. There is a
good opportunity of recovery if it is noticed irs itarly times. For this purpose, it is vital thaimen check their breasts
commonly for any alterations and continually gey ahanges examined by their GP [Howard Hughes Meditstitute.
2012].

A probable genetic involvement to breast canceafthis shown via the enlarged rate of these camtésoamong
females of a family history, and by the examinatiddrsome families in which numerous family members influenced
with breast carcinoma, in a design correspondirty an inheritance of autosomal dominant carcinodaility. Official
researches of families (linkage analysis) have tleeognized the presence of autosomal dominanetenes to breast
carcinoma and have directed to the identificatibseveral greatly penetrantgenes as the reasomhefited carcinoma

hazard in numerous families [Lindor et al., 2008].

Breast cancer is a component of some autosomal ndoinicarcinoma syndromes. The syndromes greatest
powerfully related with both cancers are the BR@ABRCA?2 transmutation syndromes. Breast carcinimnadso a usual
aspect of Li-Fraumeni syndrome duelb3 transmutations and of Cowden syndrome duTieNtransmutations [Lindor
et al., 2008]. Additional genetic syndromes thayrmoantain breast cancer as a related aspect caripeterozygous like a
variant of harmfulCHEK?2 alleles create a considerable involvement to breaxinoma liability and their recognition

might assistance in the medical managing of patieatrying &CHEK2 transmutation [Alexis et al., 2011].
PATIENTS AND RELATIVE GROUPS

Study samples were obtained from AL-Sader Medidgt i@ AL-Najaf city from September 2012 to Decembe
2013. Three groups of samples were included. Thst ftonsisted of 100 blocks of formalin-fixed, féra
embedded(FFPE) tissuesof breast cancer women (djodhe second contained blood samples obtaired fitwomen
who were diagnosed as cases of confirmedbreasexdgnoup 2). The third comprised blood samplesoetiifrom 46

apparently healthy women who were relatives tdotfeast cancer patients of group two(group 3).

The ages of tissue samples patients were 46.78#khE with a range of 20 —70 years while thatbiood samples
patients were 47.34+11.18 with a range of 24-65s/€Bhe ages of the relatives group were 40.79+@i84 a range of
28-54 years.

A questionnaire was designed to obtain the infoilonadf breast cancer patients and their relatiftesontained
the name, age, sex, address, and marital statdarwhchildren, breast fed, and laterality of dise.
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The practical part of the study was performed &t tlaboratory of Biochemistry Department / College o
Medicine / University of Kufa and Umbilical Cordesh Cell Research Center (UCSRC), in Tabriz Unitersi Medical

Sciences, Tabriz - Iran.
COLLECTION OF SAMPLES

Small sections (up to 25 mg) from blocks of parafimbedded tissuewere slicedand transfered to anll.5

microcentrifuge tube. Two aliquots tubes at leasterdone and stored at refrigerator until isolabbBNA.

Blood samples were obtained from breast canceemtatiand their relativesby vein puncture. Fourilitéis of
blood were collected in two aliquot EDTA tube atored at (—20 C) until isolation of DNA.

METHODS

The DNA extracted from FFPE by ReliaPfepFPE gDNA Miniprep System while from frozen blota DNA
extracted by ReliaPrep™ Blood gDNAMiniprep Systemthbkits fromPromedd’.

Amplification was performed in a programmable thateycler gradient PCR system. For detection ofde8s6G
and 5382insC irBRCAland 6174delT irBBRCA2 a PCR techniques called mutagenically separated BMS-PCR)
polymerase chain reaction (PCR), was performed walifle-specific oligonucleotide primers as deseditby Chan et al
[Chan et al., 1999; Fattahi et al., 2009]. In ttmsthod, three primers (one common, one specifitfermutant, and one
specific for the wild-type allele) were designed #omutation. While folfp53 a Single strand conformation polymorphism
(SSCP) polymorphism was usedthe GT transversiaghirat position of codon 249 (AGG to AGT) in exoro¥the Tp53
gene was detected by PCR-RFLP.

Amplification was performed in a programmable thakroycler gradient PCR system. Primers as desciilyed
Naina and Alpana [ Naina and Alpana, 2009; Pal&val., 2010 and Sanjay et al., 2000]. In this meéthwo primers
(forward and reverse) were designed, thePCR preduete digested with FastDigest Haelll (BsuRl) (fine Scientific
#FD0154), th&p53 exon 7 amplimer (125 bp) show two distinct band,bp and 42 bp, indicating absence of a 249
codon mutation.

But CHEK?2 gene amplification was performed in a programmaxéemal cycler gradient PCR system. Two sets

of PCR primers were used to screen for@hEK2 1100delC mutation (Table 1). Specific primerstfeeCHEK2 exon 10
on chromosome 22 were designed to avoid all otberdiogous sequences in the genome, (Table 1), RAP&3. The
PCR products were then re-amplified with nestedhers (Table 1), P14 and P15, which were designeahiplify the
region encompassing the site GHEK2 1100delC. The forward primer contained one badestgution (a T to G
substitution at position 1097) to generate a retson site for restriction enzyme Scal within thédatype allele after PCR
amplification. In the presence of the 1100delC roita the 116 bp product was cleaved by Scal tonfrents of 92 and 24
bp, whereas the mutant product remained uncut {Sétiyal., 2008; Hazal et al., 2013]. The PCR prtsluere digested
with Thermo Scientific FastDigest Scal(Thermo Stifen#FD0434). The wild-type allele of 116 bp pred was cleaved
by Scal to fragments of 92 and 24 bp, (the 24-bplhssually runs out off the gel). Whereas the miutaaduct remained
uncut. All the primers are in Table 1.
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Table 1: The Primers of Tumor Suppressor Genes

Size of
Gene Primer Sequence Length Tm Amplified
Fragment
Common , ,
forward (P1) | 3GGTTGGCAGCAATATGTGAAS' | o o | 5g ¢
. 5'-
BRCA1 Wild-type i
185delAGm | reverse (P2) SCTGACTTACCAGATGGGACTCTC 24 mer 74.0C 335bp
utation ="
m:::zte (P3) CCCAAATTAATACACTCTTGTCGT | 45 mer 354 bp
GACTTACCAGATGGGACAGTA -3
Common 5'-GACGGGAATCCAAATTACACAG-
reverse (P4) 3 22 mer 64.0C
BRCA1 Wild-type , '
5382insC | forward (P5)| > AAACCGAGCAAGAGAATCGCA-S' | 51 ot | g2.0c | 2711p
mutation Mutant 5-
forward (P6) AATCGAAGAAACCACCAAAGTCCT 44 mer 295 b
TAGCGAGCAAGAGAATCACC -3' P
Common 5-AGCTGGTCTGAATGTTCGTTACT-
reverse (P7) 3 23 mer 66.0C
BRCA2 Wild-type 5-GTGGGATTTTTAGCACAGCTAGT-
6174delT forward (P8) 53 23 mer 66.0C 151 bp
mutation 1 1 tant CAGTCTCATCTGCAAATACTTCAGG | ,, 1
forward (P9)|  GATTTTTAGCACAGCATGG-3' P
Forward , .
Tps3gene (P10) 5-TCTCCTAGGTTGGCTCTGACT -3 21 mer 64.0C
exon 7 Rever: , , 125 bp
(P11) 5-TCCTGACCTGGAGTCTTCCAG-3 21 mer 66.0C
5'-
forward
(P12) TTAATTTAAGCAQAATTAAATGTC- 24 mer 46.0C
reverse , ,
CHEK2 (P13) 5-GGCATGGTGGTGTGCATC-3 18 mer 54.0C
1100delC forward 5'-
mutation CCCTTTTGTACTGAATTTTAGAGTA 25 mer 51.0C
(P14) 3
; 116pb
reverse 5
(P15) ACAAGAACTTCAGGCGCCAAGTAG 24 mer 59.0C
_3’

STATISTICAL ANALYSIS

Statistical analyses were performed using SPSSOW R2oftware (SPSS Inc., Chicago, IL). Distributiof
genotypes was compared by chi-square test. The radids (ORs) and 95% confidence intervals (Clsjenealculated.

Statistical significance was defined as P< 0.05.

RESULTS AND DISCUSSIONS
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Data analysis demonstrated that 27 (27%) out ofl@ enrolled breast cancer patients of tissue Esmmim@ve
mutations in tumor suppressor genes, 11 (23.9%)bdi6 enrolled breast cancer patients of bloodmasnhave such
mutations, while 8 (17.4%) out of 46 relatives h#wvese mutations. Nine (9%) patients of groupl viredecated to have
BRCA1 185delAG mutation, while 4 (8.7%) and 3 (6.5%) vesmfrom groups 2 and 3 exhibited the same mutation
respectively (Figure 1BRCA15382insC mutation was identified in 7 (7%), 3 (6)5&ad 1 (2.2%) women of groups 1, 2
and 3 respectively(Figure 2). TIBRCA2 6174delT mutation was observed in 5 (6%), 2 (4.8%) 2 (4.3%) women of
groups 1,2 and 3 respectively(Figure 3). Three (B&tjents of groupl and 1 (2.2%) and 1 (2.2%) wofnem groups 2
and 3 were found to haveHEK?2 1100delC respectively(Figure Ajp53 exon 7 mutation was evident in 2 (2%), 1 (2.2%)
and 1 (2.2%) women of groups 1, 2 and 3 respegfivgure 5). No patient had more than one mutation.

To perceive the relationship of gene mutations wisidency of patients and relatives, women weassified
into 2 groups, i.e, those of urban and rural afedle 2 demonstrates the analysis of the data.eTivere no significant
variations related to tumour suppressor genes muatamong patientsand relatives of the rural arlthmrareas, also

between the patients (group 2) and their relatjgesup 3) (Figure 6).

The current results are consistent with thoserafmlaruet al., (2012), but they were inconsisteti wie finding
of Vijayaraman et al., (2012) who have pointed sighificant relationship between ti@53 exon 7 codon 249 mutation

with the residency of investigated patients.

The independency of the mutation that observedherrésidency of the enrolled women could be reasghas
worldwide phenomenon. Populations have changed anesas for cities, becoming more sedentary andwoimg diet
similar to those of city population. Thus obesitydahronic diseases may become similar in ruralaben areas, one of
the diseases is cancer. Patterns of physical Bcthddy composition, and breastfeeding are detethby environmental
(urbanization and urban planning), economic (sosiatus), and social (education level) factors| imfluence several

types of cancer.

Mutations that are related to such disease wiltlibected by the effective factor [Ministerio et,&009; World
Cancer Research Fund (WCRF), 2007].

The results of this study are also varying withsdwglla and Jain (1977) who are showed that irttagbg, there
is also a significant difference in the incidencéoéast cancer between urban and rural populafidndia and it also
varies among variousreligious groups, the hight&—.1 times) beingin Parsi population as compéwegither Hindu,

Muslim or Christian population.

But also correspondence with Suresh Hedau et @D4)2who interpreted their results as the spectoim
mutations observed in the present study demonstretenajor role ofBRCAgene mutation in familial &secancer. Also,
there is no or negligible role ofBRCA1, BRCA2orp®8g mutation in sporadic breastcancer. Howeveerdédctors may
play animportant role in India, which is a vast eywith a varied ethnic population and diverseiseconomic, cultural,
sexual and dietary habits andbreast cancer isfastging as a major cancer, the incidence of wditfars significantly

betweenurban and rural population, and betweemamupost-menopausal women.

One the other hand the outcomes are similarly ¢ofithding of Mufeed J Ewadh et al. (2009) they fyethat
urban areassuffer from air pollution from exhausthe oil refineries and car engines. In the rdtedre is much more
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chance for the availability of pure air by the gnese of trees, palms and other different typeslaritp. On contrary to
these good conditions and natural facilities toefabhe cancerous agents a problem ariseshere whidhei use

organophosphate agents (insecticide and pesticidegjotect their farms. From harmful insects ostpe but the side
effectsof these agents are very harmful which ieduoancer, especially due to the wrong way of apglyiese agents to
the plants by making solution by their hands onptiaet.

CONCLUSIONS

Residency of breast cancer patients appeared fadependent on the distribution of tumor suppreggeme
mutations.

Figure 1: Gel Electrophoresis of PCR Product for BREA1 185delAG Detection on 3%Agarose Gel byl0X TAE
Buffer for 35 Minutes, at 140 V, with 100bp DNA Ladler and Ethidium Bromide Stained. Lane 1-3 Show Geutype
Mutations. Lane 9 Negative Control



Figure 2: Gel electrophoresis of PCR Product for BRA1 5382insC Mutation Detection on 3%Agarose Gel 30X
TAE Buffer for 35 Minutes, at 140 V, with 100bp DNALadder and Ethidium Bromide Stained. Lane 1-3 show
Genotype Mutations, Lane 9 Negative Control

Figure 3: Gel electrophoresis of PCR Product for BRA2 6174delT Mutation Detection on 3%Agarose Gel l0X
TAE Buffer for 35 Minutes, at 140 V, with 100bp DNALadder and Ethidium Bromide Stained. Lane 1-3 Show
Genotype Mutations, Lane 9 Negative Control



Figure 4: Restriction Enzyme (Hae Ill) Digestions 6 Tp53 Polymerase Chain Reaction Products of Tp53ken 7
Amplimer (125 bp) Show two Distinct Bands, 83 bp ah42 bp, Indicating Absence of a 249 Codon Mutatioflane
5-8)
Lane (1-4) Shows a 249 Codon Mutation of Tp53 Exon
Lane 9 Negative Control
Electrophoresis on 1.5% Agarose gel, for 30 Minutest 120 Volts Used 10X TAE Buffer with 100bp DNA
Ladder and Stained with Ethidium Bromide

Sladder

Figure 5: Restriction Enzyme (Sca |) Digestions dCHEK2 PCR Products were Separated by Electrophoresion
3% Agarose gel, for 35 minutes, at 140 Volts Use®X TAE Buffer with the 100bp DNA Ladder and Stainedwith
Ethidium Bromide. The Wild-Type Allele (lane 1-3) d 116 bp Product was Cleaved by Scal to Fragments$ 82 and

24 bp, (the 24-bp Band Usually Runs Out off the GelWhereas the Mutant Product Remained Uncut (lané-8).

Lane 9 Negative Control
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Figure 6: Gene Mutations Affected by Residency

Table 2: Distribution of Gene Mutations in Patientsand their Relatives of Urban and Rural Areas

2 8 7 5 2 3 25
g Urban 8.2 7.1 5.1 2 3.1 25.5

g (8) 90 91 93 96 95 71
5 91.8 92.9 94.9 98 96.9 745

§ 5 3 3 2 0 13
S Rural 10.4 6.3 6.3 4.2 0 27.1

g (48) 43 45 45 46 48 35
& 89.6 93.7 93.7 95.8 100 72.9

13 10 8 4 3 38

Cmemes sa | ss | 55 | 27 | 21 | 2
(146) 133 136 138 142 143 108

91.1 93.2 94.5 97.3 97.9 74

2 0 2 1 0 5

Urban 8 0 8 4 0 20

i} 25) 23 25 23 24 25 20

3 92 100 92 96 100 80

=) 1 1 0 0 1 3
g 4.8 4.8 0 0 4.8 14.3

g |Rual 20 20 21 21 20 18

° (21)

& 95.2 95.2 100 100 95.2 85.7

3 1 2 1 1 8
Total of Relative (46) 6 5 2 2 4 3 2 2 2 2 17 4

935 978 957 978 978 826
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