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Abstract

Poly cystic ovary syndrome (PCOS) is a complex endocrine disorder prevailing among women of reproductive age,
specifically high in teenage girls and has become the most accepted cause of menstrual irregularities and infertility
among them. In a study by Parthap et al., 2018, at Department of Gynaecology, Vinayaka Missions Kirupanada variyer
Medical College, Salem, India, it was found that, there were 100 patients who had confirmed diagnosis of PCOS. It has
also been observed that medication create side effects in young women. Therefore, it was thought to explore an
alternative approach for disease detection, prevention or treatment for PCOS with the help of bioinformatics.
Bioinformatics is an expanding field of science involving biology, computer science and mathematics. It is growing in
every field of life science including molecular sciences, biotechnology, medicine, agriculture and more. Genetic
information stored in the bioinformatics tools can be used to develop personal medicine. In an another study, it is said
that although the genetics and mechanism of PCOS are not yet understood, the computational tools may be helpful in
finding the cause of this syndrome and this will also help in prevention of the disease. In the present study, the gene and
genome sequences responsible for causing PCOS have been identified using bioinformatics tools like BLAST, PDB,
NCBI. This will help to prevent the disease by genetic manipulations. Finally, the primers have been designed using
primer designing tools in NCBI which can be further used for the treatment of the disease by manipulating the identified
gene through polymerase chain reaction.
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the doctors to regulate menstrual cycles are the
combination of birth control pills and progestin therapy.
Examples are Clomiphene, Letozole, Metformin and
Gonadotropins. To reduce excessive hair growth, the
medicines used are Oral Control Pills (OCPs),

INTRODUCTION

Poly cystic ovary syndrome (PCOS) is a
complex endocrine disorder prevailing among women
of reproductive age, specifically high in teenage girls
and has become the most prominent cause of menstrual

irregularities and infertility among them. This disorder
is associated with modernisation of living in middle-
income and high-income population. Young adolescent
girls experience full range of symptoms from irregular
menses, amenorrhea, menorrhagia, hirsutism, acne, skin
pigmentation, alopecia and ovarian cysts. Other
symptoms like anxiety, depression and thyroid
problems may exist. Obesity or propensity to weight
gain is a common feature, though it is not uncommon in
non- obese women. There are no specific diagnostic
tests designed for PCOS, but certain other tests like
pelvic exam, blood tests, ultrasound, checking for the
signs of excess hair growth, insulin resistance and acne
can be performed. The medications recommended by

Spironolactone, Metformin (Mt) and Eflornithine. But
these medications create certain side effects in young
women [1-4]. Metformin is linked with fatal and
nonfatal lactic acidosis and OCPs have certain side
effects like weight gain, cardiovascular and
thromboembolic events [5]. Therefore, it was thought to
explore an alternative approach of disease detection,
prevention or treatment for PCOS with the help of
bioinformatics.

Bioinformatics is an expanding field of science
involving biology, computer science and mathematics.
It is growing in every field of life science including
molecular  sciences,  biotechnology, = medicine,
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agriculture and other areas. Various tools and databases
used in the field of bioinformatics are National Centre
for Biotechnology Information (NCBI), Gen bank,
European Nucleotide Archive, Ensemble, Basic Logic
Alignment Search Tool (BLAST) which mainly contain
information of genome of different organisms present in
the universe. Personal medicine is the customised way
of healthcare for treating patients using genetic
information. These bioinformatics tools and databases
are used to demonstrate genetic information [6].

In a study, the pathogenesis by the candidate
genes causing PCOS was conducted using
bioinformatics analysis. In an another study, it is said
that although the genetics and mechanism of PCOS are
not yet understood, the computational tools may be
helpful in finding the cause of this syndrome and this
will also help in prevention of the disease [1-4].

In the present study, genome sequences and
the gene responsible for causing PCOS have been
identified so that this particular disease can be
prevented by genetic manipulation and there cannot be
requirement of taking medicines to treat the disease.
The objectives of the study are: 1. Searching for genes
causing PCOS. 2. Retrieving the sequence for the
identified genes. 3. Designing the primers for detecting
the disease.

MATERIALS AND METHODS
Searching of Genes Causing PCOS:

From the human genome, two main genes
were searched that code for the proteins within the
ovary. The source used was, “The human protein atlas”
by the method described in human proteome [7].

Retrieving Sequences for the Genes

The two different genes were searched and
sequences were retrieved for both the genes using
bioinformatics NCBI database. The NCBI database
includes Basic Logic Alignment Search Tool (BLAST)
which is available for retrieving the sequences.

o For the first gene, the home page of NCBI was
opened, in “all databases” tab; chosen “nucleotide”,
and put the searched gene in the search bar and
then enter. A new web page appeared, chosen the
desired gene from all (Homo sapiens) and then i.e.
“Homo sapiens kelch domain containing 8A,
transcript variant 2, mRNA” sequence appeared.
By clicking on it, the graphics and FASTA
sequence for desired gene was obtained.

e For the second gene, the home page of NCBI was
opened, in all databases, chosen “gene”, and put
the searched gene in the search bar and then enter.
A new web page appeared, chosen the desired
sequence from “all” and the information of that
particular gene sequence appeared. At the end of
the webpage, from the related sequences of the
genome, the desired nucleotide (homo sapiens) was
selected. Then, the complete sequence of the

human DNA sequence from clone RP5-87J13 on
chromosome Xq22.1-22.3 appeared. By clicking on
it, the graphics and FASTA sequence for desired
gene was obtained.

For both the retrieved sequences, the humber
of the sequences was obtained using “highlight

sequence” feature and the number of base pairs was
calculated by using CLUSTAL W tool.

Designing of Primers for Detecting the Disease

The designed primers for the sequence may
help in the determination of the disease and it can be
treated by manipulating the desired identified gene.

e From the first identified sequence, after the
FASTA sequence was retrieved, again visited
the NCBI database to design the primers.
Then, clicked on “pick primers” in the NCBI
software for primer designing. The length of
the forward and reverse primer was filled as
100 to 400 and 500 to 800 respectively and
then clicked on “get primers”. Therefore, the
primers were designed for the identified gene.

e From the second identified sequence, after the
FASTA sequence was retrieved, again visited
the NCBI database to design the primers.
Then, clicked on “pick primers” in the NCBI
software for primer designing. The length of
the forward and reverse primers were filled as
100 to 400 and 500 to 900 respectively and
then clicked on “get primers”. Therefore, the
primers were designed for the second
identified gene.

RESULTS AND DISCUSSION
Searching of Genes Causing PCOS

The two different genes were searched from
the human protein atlas. The first gene identified was
KLHDCB8A. This gene encodes a kelch domain
sequence which can be the cause of cancer. Sometimes
the gene encoding kelch domain sequence is regulated
due to the formation of tumours which activates the
tumour into Onco cells and causes cancer. Since this
gene is also enriched in ovary tissue therefore it is the
most prominent cause of PCOS [5]. The second gene
identified was MUMI1L1 i.e. melanoma associated
antigen (mutated) 1-like 1. This gene encodes a protein
which contains a mutated melanoma-associated
antigen-1 domain on its membrane.  The proteins
which contain mutated antigens are expressed at high
levels in certain types of cancers. The tissues enhanced
are ovary and thyroid gland. It is not detected into
immune cells and predicted location is intracellular. It
targets the melanoma cells if present in the ovaries [5].

In a study conducted by Panda et al, 2016
similar results have been isolated from Uni Prot and
PDB tools for follicle stimulating hormone receptor
with accession number: AAB26480, Uni Prot id:
P23945 and PDB id: 1XUN. Also genes like
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Melanocortin 4 receptor with accession number:
AAQ092061, Uni Prot id: P32245, PDB id: 2IQP have
been identified with the same bioinformatics tools [6].

Retrieving Sequences for the Identified Genes

The sequences were retrieved through NCBI
database using bioinformatics tools like BLAST for
both the genes KLHDC8A and MUM1L1 respectively.
The number of sequences retrieved for the gene
KLHDCB8A was 1,632 by using NCBI software using
“highlight sequence” feature and the number of base
pairs obtained using CLUSTAL W tool was 2,970. The
obtained data is represented in the Table-1. The number
of sequences retrieved are shown in the Figure-1 and

the base pairs in the Figure-2(a). The number of
sequences retrieved for the gene MUM1L1 was 61,921
by using NCBI software using “highlight sequence”
feature and the number of base pairs was 61,957 by
using CLUSTAL W tool. The obtained data is
represented in the Table-1. The number of sequences
retrieved are shown in the Figure 3 and the base pairs in
the Figure-2(b).

Similar results have been found in a study by Panda et
al, 2016. The sequence for the follicle stimulating
hormone receptor gene encoding the PCOS has been
identified in the accession number: AAB26480 [6].

Table-1: Features of the Retrieved Sequences

S. No | Genes Identified | No. of sequences | No. of base pairs
1. KLHDCS8A 2,970
2. MUM1L1 61,957
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Fig-1: Number of sequences for gene KLHDC8A
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Fig-2: Number of base pai
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Fig-3: Number of sequences for gene MUM1L1

Designing of Primers for detecting the disease

The primers for the retrieved sequences were
designed through NCBI database. For each gene,
KLHDC8A and MUM1L1, 10 different primers were
designed. The designed primers are shown in the Figure
4(a) & 4(b). These primers can be used in future for the
treatment of the PCOS disease by manipulating the
identified gene through polymerase chain reaction
followed by genetic engineering.

In a study conducted by Artimani et al, 2016,
similar results have been identified for primer designing
of follicle stimulating hormone receptor gene using
bioinformatics tool and software. Accession number for
the gene is 000145 and forward and reverse primers
were GAGAGCAAGGTGACAGAGATTC and
TTGATGTAGAGCAGGTTGTTGG respectively [7].
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Detailed primer reports

Peimor pak 1

Bequence Vo) Tempite strandl Mt My Tm ocw DT complemarmanty Del' T complemertanty
Forward primer
Haverte primer
Praduct lengt
Preautte on reoded targes
Primel pal 2
Bequente N a0 Terpite svend e Ntuy 'm 6o Bl complomernmarnty Nol' X complomaernanty
¥ orward primes
Heverse primel
Pradust lengn
Froduits on nlended targels
Priemer pailr 1
e 8 4 Terrgisty e Lorgt™ By ™™ CN ToT comgamerty 1o ] ianpemerey®,
! srwwrd primer
Roverye prive
Pruduct wogih
Primer palr 2
Soarce & »7) Tempinte wand et g ™M Loy 8 T0f companertut, Gef I comgamata ty
£ srward pramer
Nesarne prme
Prudct wagih

(b) MumiL1

Fig-4: The designed Primers

SUMMARY AND CONCLUSION

Poly Cystic ovary syndrome (PCOS) is a
common cause of an ovulatory infertility in upto 5-10%
of women of reproductive age. It is believed that both
genetic and environmental factors play important roles
in the occurrence and development of PCOS. It is an
endocrine disorder. The medications recommended by
the doctors to regulate menstrual cycles are the
combination of birth control pills and progestin therapy,
but these pills have certain side effects like weight gain,
cardiovascular and thromboembolic events. Therefore,
as an alternative, computational tools may be helpful in
finding the cause of this syndrome and this will also
help in prevention of the disease. The various tools and
databases used in the field of bioinformatics are
National Centre for Biotechnological Information
(NCBI), Gen bank, European Nucleotide Archive,
Ensemble, Basic Logic Alignment Search Tool
(BLAST). The present study shows, genes responsible
for causing the disease (PCOS)- KLHDC8A and
MUML1L1 have been identified. The sequences for the
identified genes have been retrieved using the

computational software like CLUSTAL W. Through
NCBI and BLAST, 10 pairs of the primers for each
identified gene have been designed which can be
further used for the detection of PCOS by polymerase
chain reaction and treatment by genetic manipulation.
This can help in the treatment of the disease without
any side effects which are caused by taking
medications.
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