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Abstract:

Prolactin or luteotropic hormone (PRL) is a protein hormone. Hyperprolactinemia is
one of the most common endocrine disorders. We initiate to investigate if the genetic
factor was behind some of the infertile cases suffering from hyperprolactinemia in slemani
city. For this study, 36 samples from infertile women were taken and the genomic DNA
was isolated. We desgined specific polynucleotide primers to amplify a portion of the PRL
gene using PCR technique. The PCR products were subjected for DNA sequencing
together with PCR products of 15 samples from healthy individuals. Silent mutations were
found between individuals, but non of them correlated to the PRL gene variations between
healthy and hyperprolactinemic cases. We perform promoter analysis of the PRL gene
using Bioinformatics approcach to identify/determine specific transcription regulator(s) of
the PRL gene.

Key words: Prolactin, hyperprolactinemia, infertility, gene expression, promoter
analysis.

mammary epithelia and stimulation of
milk protein secretion [3].

Prolactin (luteotropic hormone) is A single gene encoding prolactin is
synthesized and secreted by lactotrope  found in the human genome, located on
cells in the adenohypophysis (anterior chromosome 6. The prolactin gene is
pituitary gland). It is also produced in 10.215 kb in size and is composed of 5
other tissues including the breast, the exons and 4 introns [4]. Transcription of
decidua, parts of the central nervous  the prolactin gene is regulated by two

Introduction:

system and the immune system [1]. independent promoter regions. The
Prolactin is involved in many different  proximal 5,000-bp region directs
biologic functions including behavior,  pituitary-specific expression, while a
immunology, endocrinology, metabolism, ~ more upstream (distal) promoter region is

and reproduction [2]. More than 300  responsible for extrapituitary expression
different biological functions have been [5]. The human prolactin mRNA is 914
attributed to PRL, the major ones being nucleotides long and contains a 681-
induction of differentiation and growth in  nucleotide open reading frame translated

to prolactin prohormone of 227 amino
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acids. The 28 amino acids signal peptide
is cleaved and the mature human
prolactin is formed (199 amino acids) [6].
Hyperprolactinemia is one of the most
common endocrine disorders of the
hypothalamicpituitary axis. It is more
commonly diagnosed in women than in
men, and, if it persists, it usually causes
infertility, amenorrhea, and galactorrhea
[7]. A history, physical examination, and
pregnancy test are crucial. Women with
hyperprolactinemia may present with
classic ~ symptoms  of  menstrual
dysfunction (oligomenorrhea,
amenorrhea) with or without galactorrhea
and infertility; approximately 75% of
patients presenting with galactorrhea and
amenorrhea have hyperprolactinemia[8].
Hyperprolactinemia may also  be
associated with features of
hyperandrogenism such as hirsutism and
acne. On the other hand, the effects of
hyperprolactinemia may be more subtle.
Menses may be regular but with
anovulatory cycles or luteal phase
insufficiency and resultant infertility [9].
Aims of our study were to extend the
understanding of the molecular marker of
the female infertility and take a closer
look on DNA sequence mutations and
promoter analysis of the PRL gene.
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Materials & Methods:

(1) Genome DNA and PCR: Two
milliliters of venous blood was
withdrawn from the cubital vein using
disposable syringes, placed in EDTA
containing tubes from 51 women, their
ages were between (15-47) years, 15 of
samples are from fertile women as
control and 36 of samples are from
hyperprolactenimic  primary infertile
women. These samples were either
directly used or stored at -28 &4C [10].
Studied samples were collected from
Sulaimania city - Iraqi Kurdistan region,
after their diagnosis as primary infertile
women by consultants. Genomic DNA
Isolation from whole blood extraction
from whole blood was done using
Wizard®Genomic DNA purification Kit
(Promega) according to manufacturer s
description[11] and the oligonucleotides
that have been selected for this study with
their details were illustrated in (Table 1).
The prearation of PCR reaction mixed on
ice and was carried out in 25ul, by using
1X of Go Tag® Green master mix
(Promega). The amplification condition
were as follwoing, denaturation 45
seconds at 94 °C, annealing 45 seconds at
55 °C and extention 60 seconds at 72 °C
for 35 cycles. The quality of extracted
DNA and PCR amplicons was checked
with 1% agarose gels at 90V for 90
minutes.

Table 1: Sequences of the primer used to amplify portion of the PRL gene.
Obgonwleotides | Sequence (5°-=3") Start | stop Tm GC% Referenwe Produrt length
Fowward primer | ATGATCCARACACCCAGUTGC | 339 | 338 | 5993 | S0.0%

HC_000006 665
Fewre prmer | GATIICA TGGLACTGICCCT | 1005 | 964 | 5983 | S0.0%

(2) Nucleotides Sequencing: Ten of the
PCR products (3 of normal as a control
and 7 for abnormal) were used for DNA
sequencing. 11 ul (containing
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approximately 200 ng) of DNA were
combined with 1 pl of 1 nM of each of
the forward and revers primers.
Sequencing reactions were performed in
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a MJ Research PTC-225 Peltier Thermal
Cycler using a ABI PRISM® BigDyeTM
Terminator Cycle Sequencing Kits with
AmpliTag® DNA polymerase (Applied
Biosystems), following conditions were
applied for the touchdown step;
denaturation 20 seconds at 94 °C,
annealing 20 seconds at 60 °C and
extention 20 seconds at 72 °C for 10
cycles; and for the amplification step;
denaturation 20 seconds at 94 °C,
annealing 20 seconds at 50 °C and
extention 20 seconds at 72 °C for 25
cycles.

(3) Bioinformatics for Identification of
Transcription Factor (TF) of the PRL
Gene: In silico analysis was made on the
PRL promoter and the enhancer regions.
The genomic sequence corresponding to
2000 bp upstream of the PRL
transcription start site was analyzed. The
computational scan for transcription
factor-binding sites (TFBSs) was
performed using TRANSFAC Database
7.0-public (http//:-www .biobase-
international.com) [12], and P-Match
software [13]. A matrix (TFP60pm) was
chosen and performed using alternative
parameter settings to minimize the false
negative or positive rates with regard to
the PRL promoter sequence.

Results & Discussion:

In this study, PRL gene was
schematically designed as shown in
(Figure 1).
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Figure 1: A schematic representation of
human  Prolactin  gene indicating
Exon/Intron predictions together with
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untranslated region of the mRNA
transcript (5'-UTR) and 3°-UTR). The
prolactin gene is 10.215 kb in size and is
composed of 5 exons and 4 introns.

It was appeared that the extraction was
accurate for all samples
(hyperprolactinemic cases and normal
controls) by showing clear bands
represent the total DNA of the
samples.Six hundred and sixty five bp
were amplified by PCR using primer and
indicated by agrose gel electrophoresis
for 36 cases of hyperprolactinemic
infertile women and 15 cases of healthy
fertile women used as a controls(Figure

1.

Figure 2: Agrose gel electrophoresis
(1% agarose, 90 minutes, 90 V) of PCR
products of the prolactin gene obtained
by DNA amplification. Lanes: 2-15 for
hyperprolactinemic infertile women 1-14,
ladder lane 1: 100bp DNA ladder and
lane 16: for negative control. The arrow
indicates a 665 bp a specific product for
the prolactin gene.

In this study, portion of the PRL gene
was amplified by PCR for both of
hyperprolactinemic cases and fertile
healthy individuals. The position of PCR
product was shown in (Figure 3). The
PCR amplicon was 665 bp in size and
indicated by agrose gel electrophoresis
for all cases, including healthy control
samples.
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) Forward primer
TGATCCARACACCCABCTC
2061 pb |20 bo 289bp 160bp 20bp 1583 bp
Intro‘p i Intron 2
2370 bp 176 bp 1768 b

IGATTTCATGGCACTGTCCCT,

Reverse primer

Figure 3: The position of PCR product in
the prolactin gene.

The sequence of the PCR products for
10 samples {the reverses and forwards of
three controls and the forwards and
reverses of seven  samples  of
hyperprolactinemic  infertile ~women}
were edited and deduced from the
sequencing  data. The  sequences
compared by BioEdit sequence alignment
editor. Comparative analysis of the
nucleotides  sequence  align  was
performed to assess the relation of
patients isolate with control sequences
and to find the different between DNA
isolate from individuals in the Kurdistan
region compared to the existing
sequences in the NCBI databases. In the
present study, it was the first time to find
the relation between infertility and genes
study in Iraq. There was some study done
and find a novel mutation of estrogen
receptor gene in girls with precocious
Puberty [14], other were conducted on
Growth hormone gene in fish and did not
find any difference [15,16]. Therefore we
tried to find some mutation in the PRL
gene for ten of PCR products (3 of fertile
controls and 7 of hyperprolactinemic
infertile women). The two mutations that
indicated from the DNA sequencing were
in the intron 1 and 2, while there was not
any mutation in the exon.

In this study, the transcriptional
regulation of the PRL gene has been
studied quite extensively. The silico
bioinformatics used to analyze the
promoter region of PRL gene (2000 bp
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upstream ATG start codon). Upon
analysis of the PRL gene, HOX-1.3 and
XFD-2 transcription binding-site are
found which is the most specific
transcription factor elements to master
regulate the gene expression (Figure 4).

HOX-13 XfD2

A
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]
2000 bp upstream promoter region

Figure 4: Prediction of the promoter
region of the PRL gene at the 2000 bp
upstream. The location of HOX-1.3 and
XFD-2  transcription  factors  were
indicated.

(A) HOX 1.3: The homeobox genes are a
superfamily  of  genes  encoding
transcription  factors  that regulate
developmental processes such as body
patterning and organogenesis [17]. The
mammalian HOX gene complex consists
of 39 genes that are located on 4 linkage
groups (clusters), dispersed over 4
chromosomes (HOXA, HOXB, HOXC
and HOXD). HOX-1.3 is a transcriptional
regulator of many target genes, including
p53 and the progesterone receptor. HOX-
1.3 is a Trans activator of p53 and may
affect the response of breast cancer cells
to DNA damage [18]. In primary breast
carcinomas, loss of p53 expression is
coupled with loss of HOX-1.3
expression, suggesting that the loss of
HOX-1.3 expression is important in
tumorgenesis [19]. The HOX-1.3 gene is
located on mouse chromosome 6 and has
been previously shown to be expressed in
mouse embryos and adults [20].

(B) XFD-2: The recently described XFD
(Xenopus fork head domain related)
multigene family in the frog Xenopus

Stat ATG
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laevis that contain this DNA-binding
domain [21]. Fork head proteins play an
important role in embryonic pattern
formation, regulation of tissue specific
gene expression, and tumor formation
[22]. These proteins contain a highly
conserved 110 amino acid long DNA
binding domain that was originally
identified in Drosophila mutant fork head
[23] and in the rat hepatocyte nuclear
factor HNF-3 [24]. Because of their
structure, these proteins are also referred
to as winged helix proteins. They bind
DNA as monomers and can act as
transcriptional activators or repressors .
They were renamed as Fox genes [25].
Fox genes represent a large gene family
with more than 20 members in each of
the higher vertebrate species [26].
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Conclusions:

The conclusions can be summarized as

follows:

1- The results of this research showed
that  hyperprolactinemia infertile
women do not carry mutation in the
genome sequence over a short spam
between exon X and intron Y of the
prolactin gene compared to
fertilewomen.

2- Performing in silico bioinformatics to
analyze the promoter region (2000 bp
upsteam transcription) of the PRL
gene, the results obtained reveal that
HOX-1.3 and XFD-2 are most specific
transcription factor elements to master
regulate the gene expression, further
experimental data needed to validate
these findings.
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