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This study was constructed to investigate hyperprolactinemia related
infertility through the molecular base  associated with single nucleotide
polymorphism (SNP) at prolactin gene in hyperprolactemic patients with the
breast cancer risk. This study included one hundred fifty blood samples from
patients suffering hyperprolactinemia and infertility. Also twenty five tissue
samples of breast cancer patients were collected in which fifteen samples
were frozen tissue and ten samples were formalin fixed paraffin embedded
tissue. Fifty blood samples from healthy persons were collected served as
control group. The main ages of patients were 20 to 50 and same for control
(healthy) group. it’s clear that there is substitution and deletion mutation,
in which the highest mutation number was in exon 2, which was 9 mutations,
all mutations in this exon was substitution ,while the less mutation number

was in exon 3 and exon4 which was 2 for each exon, one substitution and
one deletion mutation in exon 3 while the two mutations in exon 4 was
substitution only. The risk association between the DNA of
hyperprolactemic and breast cancer patients using information on national
center for biotechnology information (NCBI), and Mega 6 program.
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Introduction:-

Prolactin (PRL) is a polypeptide hormone of a pituitary origin, whose production is controlled by dopamine and this
hormone have many biological activity such as lactation and reproductive functions [Bernichtein et al.,2010].
Hyperprolactinemia is a condition of presence of abnormally high level of prolactin in the blood in which normal
levels are 10-21 mU/ml, this condition present as a pathological condition [Davis ., 2004].

Hyperprolactinemia represent a common problem in reproductive dysfunction, in which it lead to high circulating
levels of prolactin and hypogonadism which lead to lack of gonadotrophin cyclicity and to infertility, The human
prolactin gene is present as a single copy on chromosome 6 it is about 12.215 kb) contains 5 exons and 4 introns and
the transcription of it is regulated by two promoters is used in extra pituitary cells and tissues and downstream
promoter that directs transcription in pituitary lactotrophs [Rui H and Nevalainen MT., 2000]. As the prolactin is an
essential regulator of mammary development, the primary cells targeted by prolactin are the breast tissue cells in
which it is involved in the development of mammary gland and in cellular growth and differentiation as well as in
the initiation and maintenance of lactation [Mong et al., 2011]. studies demonstrated that prolactin could induce
spontaneous mammary tumors and can stimulate proliferation [Liby et al., 2003].

Material and Methods:-
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e Patients selection and blood sample collection:-

e Blood sample were collected from one hundred fifty (150), infertile women suffering from hyperprolactinemia
their ages ranged from (20-50) years, and 50 blood samples collected from healthy samples. Samples were
subjected to centrifugation at2000 rpm for 10 min. The serum was separated and stored at -20°C. All samples
were subjected for biochemical analysis. In case of blood with EDTA, it was stored at -20 C until used for
DNA extraction. The samples were obtained from infertility hospital Kamal Al-Sammaraee. The collection
period extended from march 2014 to September 2014. Also a total of twenty five tissue samples, in which 10
paraffinzed breast tissue samples and 15 frozen tissue with breast cancer was obtained from Al-Khadmyaa
teaching hospital. Total cellular DNA was extracted from blood samples by using the reliaprep blood genomic
DNA MiniPrep System from Promega USA estimation the concentration and purity of the extracted DNA were
measured by using nanodrop (UVIS Drop\ACTGene\USA). Primers

NO | OLIGONUCLEO OLIGOSEQUNESE PRODSIZ | GC% | TM REF.
TIDE E (BP)
1 | FORWARD ATGTGTGACAACTCACTGC 50.00 | 51.78
PRIMER G 489 NCBI
55.00 | 53.83
GGCCAATCCACATTAGAG
REVERSE GC
PRIMER
2 | FORWARD GCTGAATCCATGGTGGGG 55.00 | 53.83 | NCBI
PRIMER AA 533
55.00 | 53.83
REVERSE TCTCTGTGGAGGCCCTTGA
PRIMER T
3 | FORWARD AAACGGTATACCCATGGC 50.00 | 53.83
PRIMER CG 719 NCBI
5500 |51.78
REVERSE AGTGGCAACTGTAGCTGT
PRIMER GA

e PCR amplification
the preparation of PCR reaction mixed on ice and was carried out in 25 pl of Go Taq Green masrer mix .
The amplification condition were as following for primer 1, initial denaturation 94°C for 5 min,
denaturation 94°C for 1 min, annealing 1 min at 55°C, extension 1 min at 72°C for 35 cycles, and final
extension 72 °C for 10 min. Same program used for amplification of prolactin gene using primer 2 and
3, but with different annealing temperature, in which its 57°C for 1min by sing primer2 and 59° C for 1
min by using primer 3.

o DNA gel electrophoresis : the quality of extracted DNA and PCR amplicons was checked with 1%

agarose gels at 90V for 90 min.
e Statistical analysis: the statistical package for the social sciences (ANOVA version 15).

Result and Discussion:-

Prolactin gene amplifications.:-

Primers were used in this PCR technique(PRL1, PRL2, PRL3 )specific to amplify exons region of prolactin gene.
As it can be seen in the figures below the sizes of PCR products relevant to each exon was primer 1, product size
489 bp for exon 2, primer 2, product size 533 bp for exon 3, and primer 3, product size 719bp for exon 4. Figures
(1), (2) showed the PCR amplifications of some of hyperprolactemic and breast cancer patients, also control samples
that used in this study.
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Figure(la, b): Gel electrophoresis for amplification of PRL gene of hyperprolactinemic patients by using
(a):primer 1 which amplifies exon 2 of the gene, product size 489 bp. (b): primer 2 which amplifies exon 3 of
the gene, product size 533bp. Electrophoresis was performed on 1.5% agarose gel and run with a 80v/mAMP
current for 50min.Line A=100bp ladder, line(1-5) DNA isolated from blood samples of hyperprolactinemic
patients, line (6 -10)DNA from frozen tissue, line (11-14) DNA isolated from FFBE tissue, line (15) healthy
line 16 control negative

Figure(2): Gel electrophoresis for amplification of PRL gene of hyperprolactinemic patients by using primer
3 which amplify exon 4 of the gene, product size 719 bp. Electrophoresis was performed on 1.5% agarose gel
and run with a 80v/mAMP current for 50min.Line A=100bp ladder, line(1-3) DNA isolated from blood
samples of hyperprolactinemic patients, line (4-6)DNA from frozen tissue, line (7-9) DNA isolated from
FFBE tissue, line (10) healthy , line(11) control negative

Detection of PRL mutations in hyperprolactemic and breast cancer patients by sequencing:-

After amplification of genomic fragments corresponding exon 2 to exon 4 of the PRL gene. The PCR products
(489, 533,719 bp) for prolactin gene good as shown in figures. By using the DNA of above cases good quality
products (pure and concentrate) were selected to be sequenced. To evaluate if any genetic variation in the PRL
and PRL receptor gene as predictors of high prolactin levels and breast cancer risk.

The sequencing was done to infected women which is 15 sample for each exon of hyperprolactinemic patient and
10 for breast cancer patients, 5 for control, The sequence involved part of the PRL gene spanning from nucleotide
number6169 to nucleotide number 17680 of the chromosome 6.The results were directly compared with the Iraqi
healthy, and compared with the data obtained from the gene bank published by BLAST program which is
available at the NCBI online at www.ncbi.nim.nih.gov _and also by using Mega 6 program. The current study
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utilized forward and reverse primer for sequencing PRL gene of blood and tissue sample of hyperprolactemic and
breast cancer patients. It was found that mutations were found in around all PRL gene regions involved in this study,
which is (exon2, exon3, exon4), and according to NCBI this streach contain 13 SNPs.

The mutation frequency was different among the three studied region of the gene. the highest mutation number was
in exon 2, which was 9 mutations while the less mutation number was in exon 3 and exon4 which was 2 for each
exon.

Detection of mutationsin PRL gene:-

The polymorphisms that we observed within the exon 2 of PRL gene are shown in figure (3), appear patients that
have polymorphisms with the healthy samples, all polymorphisms in this exon observed in infertile
hyperprolactemic patients while no mutation detected in breast cancer hyperprolactemic patients. The substitutions
are obvious in the figure (3 a, b). A homology with the PRL gene of Homo sapiens from the Gene Bank was done ,
100% compatibility of that gene of healthy samples with standard genes of Gene Bank results as shown in figure (4

a, b).
(a)

n m piil W 1 | m pil]
CCCTCACTTCCCCACCTCAGTTAAGACAACCCAAAACATCTCCCGACATTGCCAAATGCCTCTGAGAGAGGATTCCCCTGTT

M b

(b)

210 220 230 240 230 260 2710 280
TCACGTCCCCACCTCAGGGAAGACTGCCCAAAACATCTCCCGACATTGCCAAATGCCTCTGAGAGAGGATTCCCCTGTGTGA

Substitutions Substitution

Figure (3) a and b. Achromatogram comparision between substitutions SNPs and control for Exon 2.

(a)

Homo sapiens prolactin (PRL). RefSeqGene on chromosome 6
sequence ID: refiNG_029813 1| Length: 22610 Number of Matches: 1

Range 1: 10908 to 11357 GenBank Graphics
Score Expect Tdentities Gaps Strand

819 bits(4a43) 0.0 448/450(99%) 1/450(0%) Flus/Minus

Query =2 AATGTTACITIGICC-TITGAGAGITGTGECARATTGEACCCACAGACTCTITIGAGTCTT 60

N SN N N NN N NN A
Spjet 11357 AATGTIACTITIGICCCITIGAGAGITIGTGGCARATTGGACCCACAGACTCTTITGAGTICTIT 11298

Query 61 ATTCTAGTICCAGAGTIITCTICAATCITGATATTATIGGCATITIGAGTIGARTAATTCCTT 120
NNy SN NN SN N NN NN NN RN U

Sb3ct 11297 ATTCTAGTCCAGAGTTTCTCAATCITGATATTATTGECATTTTGACGTTGAATARA’ 11238

Query 121 GTTCTGGGGECTGICCCGTGCATTGRARGGATGTTCAGTAGCATCTCTCATCACTATCCAT 180

N N N N N N Ny
Sb3ct 11237 GITCTGEGEGCTETCCCETECATTGARGEATETTCAGTAGCATCTCTCATCACTATCCAT 11178

Query 181 TAGATACCAATAGCACTITICCCTCACTICSCCACCTCAGTIARACACAACCCARAAC za0
||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

sSe3ct 11177 TAGCACTITTCCCTIC CRRARC EEEEE)

Query 2e1 TCCCGACATTGCCAARATGCCTICTGAGAGAGGATTICCCCTGTITIGAGRAACCATTGITCTGT 300

N O N N N N N N N Y
Seict 11117 TCCCGACATIGCCAARTGCCICIGAGAGAGGATICCCCTGITIGAGRACCATTGITCIGT 11058

Query 301 TCTATGGTGCCCITGT TTGTGCTTCTAARCCT 360
|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

Sbict 11057 TCTATGGIGCCCITG TTGTGCTTCTRARAGC 103998

Quexy 361 TETARACCTGCAAGCTCTTGTTATTAGTTARAATTTCACATTARTCCCCCCACRGGAGTE 420
AL L N N A it i i itiiiil

Sbict 10997 TARACCTGCRAGCTCITGTTATTAGTTARRATTTCACATTRAATCCCCCCACRGGRAGTG 10938

Query =221 TTGATACAACCARCAACGCAGTIGAGETGTC 450
N YTy

Sbict 10937 TTGATACHA CECAGTGRAGTTGTIC 10908
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(b)

E—
Homo sapiens prolactin (PRL). RefSeqGene on chromosome 6
Sequence ID: refiING_029819 1| Length: 22610 Number of Matches: 1

Range 1: 10910 to 11256 GenBank Graphics
core Expect Identities Gaps Stramd

769 bits(416) 0.0 437/447(298%) 1/447(0%) Plus/Minus

Querw 5 ATGITACIIIGICC-TITGAGAGIIGIGECARATIGGACCCACAGACTCITIGAGICITA &3
ILLi e e nnnnnnnnnl

Sbict 11356 ATGITACTITGTCCCTITGAGAGTTGTGGCAAATTGEGACCCACAGACTCTTTGAGTCTTA 11297

Querw 64 TTCTAGTCCAGAGTTTCTCAATCTTGATATTATTGGCATTTTGAGTTGAATAATTCCTTG 123
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Sbict 11296 TICTAGTCCAGAGTTITCTCAATCTITGATATTATTGECATTTTGAGTTGAATAR 11237

Querw 124 TTCTGGEEGECTETCCCGTGCATTGAAGGATGTTCAGTAGCATCTCTCATCACTATCCATT 183

NN N N N N NN N N N NN N N ]
Sbict 11236 TITCTGGGGECTGTCCCGTGCATTGAAGGATGTTCAGTAGCATCTCTCATCACTATCCATT 11177

Querw 184 AGATACCAATAGCACTTTTCCccTCAdGTCEccaccT CCCAARACATC 243
IIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIII IIII IIIIIIIIIIII

Sbict 11176 GATACCAATAGCACTTTTCCCTCR] rrc CCRCCT T CARAARCATC 11117

Querw 244 CCCGACATTGCCAAATGCCTCTGAGAGAGGATTCCCCTET JrGAGAACCATTGTTCTGTT 303
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Sbict 11116 CCCGRCATTGCCAAATGCCTCTGAGAGAGGATTCCCCIETIGAGRRCCATTGTTCTGTT 11057

Guerw 304 CTATGGTGCCCTTGT. GATTGTGCTTCTARRACCTT 363
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Sbict 11056 CTATGGTGCCCTITS ATTGTGCTTCTARRAC 10997

Querw 364 TAAACCTGCAAGCTCTITGTITATTAGT TAARATTTCACATTAATCCCCCCACAGGAGTGT 423
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Sbict 10936 CTCTTGTTATTAGTTRAARATTTCACATTARTCCCCCCACAGGAGTGT 10937

Querw 424 ToaTA] GCCGTERGETTE 4250
11111 IIII Ny ESNpENyi
Sbict 10936 TGATA] GCAGTERGTTE 10910

Figure (4) a and b: The automated sequencing of the exon 2 of PRL gene A: of healthy samples, B: for
hyperprolactemic patient.

Representation of the sample by query and the subject represents of database of national Center Biotechnology
Information.

In this region of the gene of hyperprolactemic patients, there is many SNPs, 7 SNPs in sample 1 which is TTC/GTC, in
position 210 that convert a.a Phe to Val, the other GTT/GGG in position 223 and 224, that convert a.a Val to Gly, also in
position 230 the ACA/ ACT which convert a.a Thr to Thr, but in position 231 the ACC changed to GCC that convert a.a
Thr/Ala. In 284 the GTT converts to GTG which convert a.a Val/ Val. The last two SNPs in this sample that is common
with sample 4 is , AAC/GAC in position 438, that convert a.a Asp/Asp, and the other common SNP between two samples
is CAA/CAG which convert a.a Gin/Gin. In the same region of exon , but in sample 3 of hyperprolactemic patient there is
2 SNPs, first in position 363 in which ATT convert to GTT, that convert lle/ Val, and the other one in position 400
TAA/TGA that convert Stop/Stop. The peaks that appear the mutations are clear in figure (5) a, b and c. The

homology of this region of exon with the blast of NCBI was obvious in figure (6) a and b.

(@)

] 4 B fl
fGE:.—'.G.-'.é.-‘.:E&'.'.'.CfETG.-‘.G TTCAGTATAT GGGTT

0 ] m 1] m
AATAAAGGGCTAGTTTAGAATT GGAAACCAGTGCTTITTICTTICTITIC

w {
W‘ 1 “ \'\

3 4 bl 60 L 8 W 10 i ]
RET GCTAGAATCATTTCTC T GAGATTTCAG TATAT G GGTTTATAATTACAATAAA GGGCTAGTTTAGAATT G GAAACCAGTGCTTITITICTITCTITICCT

Deletion

(c)

30 40 50 60 0 80 % 100 110 120
T GCTA GAMTCATTTCTCT GAGATTTCAGTATAT GGGT TTATAAT TACAATAAATGGCTAGT TTAGAAT TG GAAACCAGTIGCTTTITITCTIICITICCC

Substitution

Figure (5) a, b and c: Achromatogram of (a) control, (b) breast cancer patient (c) hyperprolactemic patient,
of exon 3 amplified by using primer 5.
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(@)

Homo sapiens prolactin (PRL). RefSeqGene on chromosome 6

sequence ID: refflNG_029819.1] Length: 22610 Number of Matches: 1

Range 1: 12922 to 14028 GenBank Graphics

Score Expect Identities Gaps Strand

172 bits(93) Se-40 S5/96(99%) 0/96(0%) Plus/Plus

guery 1 TGCTAGARATCATTITCTICTGAGATTTCAGTATATGGGT I TATARTTACART. Fecrn so
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII Lin

Spb3ict 13933 GAAATCATITCICTGAGAT I TCAGTATATGGEGT I TATAATTACART. FscTR 139z

Quexy 61 GITTAGAATTGGARAACCAGTGCTITITICITTCTITT S6
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Sbjct 13993 GAATTGEARACCAGTGCTTTTTTCTTTCTTT 14028

Homo sapiens prolactin (PRL). R Gene on chromosome 6

Sequence ID: reflNG_029819.1] Length: 22610 Number of Matches: 1

Range 1: 13033 to 14032 GenBank Graphics

Score Expect Identities Gaps Strand

178 bits(96) le-41 99/100(99%) 1/100(1%) Plus/Plus

Query 1 TGCT. TCATTTCTCTGAGATTTCAGTATATGGGTTTATAATTACAATARAGGGCTA 59
LLLn T nnnnnnnnln

Sbjct 13833 TGCT TCATTTCTCTGAGATTTCAGTATATGGGTTTATAATTACAATAAAGGGCTA 13892

Query 60 GITTAGARATIGGAARCCAGTGCTTITTITTCTITTICTITITITCCT 99

piiirrrrreenn e nnnnl
Sbict 13993 GITTAGAATTGGAARACCAGTGCTTTTTTCTTTCTTTTCCT 14032

Figure (6) a and b :Sequencing of exon 3 of PRL gene a: of hyperprolactemic patient, b: for breast cancer patient

The two SNPs in this region of the gene is AGG/ATG in position 125 of hyperprolactemic patient which convert
Arg to Met, the other in breast cancer sample which is GAA convert to G-A in position 36 that convert a.a Glu to
deletionThe other exon that we examined is exon 4 by using primer 6, and its shown that there is heterozygous
SNPs in two samples of breast cancer, which is in position 290, the peaks as its shown in figure(7), it’s obvious in
NCBI, figure (8) and also there is a substitution SNP s in all samples hyperprolactemic and in breast cancer in
position 379, TGA to TGG that convert a.a Stop/Trp.

% 3 31 1 1 M 0 m
IGI{C%IIGICCIIGC%G&IHC{IHITIIHCCHIGCCIIGICGCHGG &IIGHI{I&C{GIIT&IGH&GTIIGHCTGHITGG{CIICIGIGGG

MMWWMWMWW\WW i

Heteron 0ls Subsmuuo

Figure (7). Heterozygous and substitution SNPs of breast cancer patient .

Cuery 250 TECTARGTARRG CAGCAATCTAAATAGCAGATE T JrACATTEGTCCTTGCAGAT 309
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII frrrrnrrnrnrrrnL N

Sbjee 15490 TECTAARGTARAGATGGEIGECAGCAATC TAARTAGCAGATCCIACATTIGTCCT TEGCAGAT 15549

Cu=cy 310 AR AT AT T I T AACCAATGCC T TG TCEC TAGGAT TETATATACASTTTATGARAASTTITEA 369
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

sSbict 15550 AAcC TAACCARTGCCTIGTCGC TAGGAT TGTATATACAGSTITATGARASTTITGA 15608

Suery 370 ACTEAATTGEACTTCT] Fe T A AR TATACAT I TATEGCATCTGTARGARARAAGARATGECAR 420
i n R Ry LI I I I I I I I OO O O R R RN BN BB |

Sbict 15610 ACTeEAARTTGGACTTCT e T A A AT A TACAT TTATGCATCTETAAGARRAAGARATECA 15669

Cuery 430 STTTTATTTATTACATAT TACTCGTGACTCCTACATCARCAGCATEGTTACATGACTGACS 489
I I I I O O I I O OO I I OO U R R R RN BN RN AN AR RN RN AN

Sbog s 15670 CGIITTATITATTACATATIACTCGTIGACTCCTACATCARCAGCATGETTACATGACTGACC 15729

Figure (8): Sequencing of exon 4 of PRL gene for breast cancer patient illustrated the substitution and
heterozygous mutations
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While show the table (1), different mutation of one or more than located gene region. However point mutation ,
substitution , deletion affected the PRL gene in Iraqgi patients

Table (1): Mutation types of human PRL gene in both hyperprolactemic and breast cancer patients

DISEASE | SITE | WILD | MUTANT | CHANGE SITE ON TYPE OF MUTATION
TYPE ON | TYPE | TYPE INAA NUCLEIC
GENE ACID
TTC GTC PHE/VAL 210 SUBSTITUTION
GTT GGG VAL/GLY 223,224 SUBSTITUTION
ACA ACT THR/THR 230 SUBSTITUTION
ACC GCC THR/ALA 231 SUBSTITUTION
GTT GTG VAL/VAL 284 SUBSTITUTION
:gf_’ig? ATT GTT ILE/VAL 363 SUBSTITUTION
INEMIA | Exon |_TAA TGA | STOP/STOP 400 SUBSTITUTION
) AAC GAC ASP/ASP 438 SUBSTITUTION
CAA CAG GIN/GIN 446 SUBSTITUTION
BREAST | EXON | GAA GA GLU- 36
CANCER | 3 DELETION DELETION
HYPERP AGG ATG ARGIMET 125 SUBSTITUTION
ROLACT
INEMIA
TGA TGG STOP/TRP 389
TGA TGG STOP/TRP 389
HYPERP TGA TGG STOP/TRP 389
ROLACT TGA TGG STOP/TRP 389
IEMIA TGA TGG STOP/TRP 389
TGA TGG STOP/TRP 389 SUBSTITUTION
TGA TGG STOP/TRP 389
BREAST TGA TGG STOP/TRP 389
CANCER | -y oy LTGA | TGG STOP/TRP 389
4 TGA TGG STOP/TRP 389
TAT T TYRIPHE 287 SUBSTITUTION

Genetic factors are important possibly for the disease in many samples of patients, but its not clear which region of
the gene contributes exactly to disease. The exons and introns region of the PRL gene shows mutations in
hyperprolactemic and breast cancer patients and some region of the gene shows a common mutation in some bases
in both diseases of some patient samples. The mutations that detected in exons region of PRL gene of
hyperprolactemic patients give a evidence that this mutations play a part in this disease As there is increasing
evidence that PRL gene is involved in the development of breast cancer, it was found that SNPs in the exons and
introns of the PRL gene was detected and this polymorphisms alter expression attributable to altered transcription
factor gene binding.

This result was same in study by Vaclavicek et al., 2006 who detected a new SNP in PRL gene who showed that a
significant association between promoter SNPs (G/T) and (A/G) of PRL gene and breast cancer in which this
effect was carried by the TGTG haplotype which was significantly associated with an increased BC risk.[ Delgrange
et al., 1999]. Also a rare homozygous genotypes of the (A/T) SNP near exon 2 and the (G/A) SNP near exon 5 more
frequent in the patients than in controls. But in same study the existence of a (Arg/Stop) SNP, in exon 4 of PRL
gene could not be confirmed after sequencing a 96 breast cancer sample , while in our study a two heterozygous
SNP was detected (Stop/Trp) in two BC samples.

From our study it was shown that there is mutation in PRL gene and some mutation common with breast cancer
patients, so this association was detected between the PRL gene mutation and breast cancer.
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This has most extensively in connection of hyperprolactinemia with breast cancer as , Mong et al., (2011) , when he
carried out an association study and first confirmed that the SNP in PRL gene is strongly associated with metastasis
of breast cancer in Taiwanes subjects [Mong et al., 2011].

In our study there is SNPs in hyperprolactemic patients and same in breast cancer patients in same bases in exon 2
and exon 4, this may be because patients with hyperprolactinemia might be exposed to high levels of PRL for
several years either because of delay of dignoses or treatment failure[Ben-Jonathan et al., 2002], and PRL is
involoved in mammay gland growth and differentiation so the overexpressing of prolactin as which happened in
hyperprolactinemia patients will correletes with increased mammary tumorigenesis[Faupel-Badger et al., 2011].
This agree with study by Faupel-Badger et al., (2010)[ Lee et al., 2007]. Who reported that higher prolactin levels
was associated with increased breast cancer risk. Also agree with Lee et al., 1997, who discovered a low frequency
synonymous SNP in exon 3 (A/G) also in exon 5, but not in exon 2, and also a missense SNP in exon 4 when he
made a comprehensive analysis of common genetic variation in PRL and PRLR genes in relation to plasma prolactin
levels and breast cancer risk. This hormone PRL physiological influences the mammary gland in several ways
during development, growth and stimulation of milk protein gene transcription [Neville et al., 2011]. Also the
importance of PRL in pathological conditions such as mammary tumor growth in which PRLR has been formed in
40-70% of human breast tumors and PRL stimulate growth of several human breast cancer cell lines invitro
indicating a possible auto/paracrine function of PRL in many tumor growth. The role of it on breast cell proliferation
is the tumor growth promoting effect of PRL signaling in the mammary gland are well documented in animal model
[Ormandy et al., 2003, Nitze et al., 2013]. This results is also agreement with Nitze et al., (2013), [Vyas and Risk
2012], who found that as prolactin has been implicated in tumorgenesis, its important for proliferation and
differentiation of the breast epithelium and its shown that PRL and its receptor are co-expressed in breast cancer
tissue and cell lines and thus PRL has been suggested to promote growth of the carcinomas in autocrine/paracrine
fashion [8].The studies that linked hyperprolactinemia with increased risk of breast cancer is the mechanisms that
have been suggested to explain this possible action of prolactin include the increased synthesis and expression of
prolactin receptors in malignant breast tissue and prolactin induced increase in DNA synthesis in breast cancer cell
invivo [Plotnikov et al., 2009].

And is agreement with study of Plutnikov, (2009),[ Nore et al., 2013], who shows that as the PRL its signaling is
mediated by its congate receptor, so prolactin receptor is commonly stabilized in human breast cancer due to
decrease in phosphorylation of residue serum which when phosphorylated facilities PRLR degradation so the import
PRLR turnover result in augmented PRL signaling and PRL induced transcription.

In the present study it was found that in addition to mutations that are detected in exon region of the PRL gene of
infertile hyperprolactemic patients, there are also many mutations in intron region of the gene as its clear in the
above figures the mutations in intron 1, and this consist with the result that obtained by the Iragi study as regards
that mutations in intron 1 and 2 of prolactin gene of infertile hyperprolactinemic women[Vaclavicek, et al., 2006].
Who mentioned the mutations in hyperprolactinemic patients in intron region of the PRL gene, and thus considered
as genetic marker for high prolactin level causing infertility in Iragi women. Also it was found that there is
mutations in breast cancer patients in the same region of the gene which make the association of the mutation in this
region of the gene, hyperprolactinemia and breast cancer clear was shown a significant association between the
promoter SNPs of the prolactin gene and breast cancer. Positive results for the association of PRL polymorphism in
hyperprolactemic patients and breast cancer disease as the same SNP were found in the same position of both
disease and this result was same.
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