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Abstract

Diabetes Mellitus type 2 is said to be one of the complex diseases which is caused by complex interplay between genetic,
epigenetic and environmental factors, while the major environmental factors, i.e., diet and physical activity level are well
known, but the challenge is to identify the genetic factors involves in it. NGS (hext generation sequencing) and GWAS
(Genome Wide association studies) have led to technical development of genetic variants risked and protection of Type 2
Diabetes Mellitus. NGS which shows the amount of gene which has been expressed and there arrangement of nucleotide
bases in the gene fragment which code for protein, also some genes , or a copy of gene which has lost the ability to
produce a functional protein, may be due to mutation or inaccurate duplication in the sequence which are termed as
Pseudo gene. These expressions of pseudo gene can occur due to SNP’s (Single Nucleotide Polymorphism) are DNA
sequence variant that occur when a single nucleotide (A, T, C or G) in the genome sequence altered.
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Sciences Sporadic discovery and characterization of
pseudo genes over following 20 years have divided
these class into three [7], &) unitary pseudo gene, they
are formed when spontaneous mutation occur in a
coding gene that abolish either transcription or
translation, b) duplicated pseudo gene, it is formed
when replication of the chromosome is performed
incorrectly, such duplication may lead to formation of

1. INTRODUCTION

Pseudo gene can be defined as a copy of gene
that has lost the capacity to produce a functional
protein; causes can be due to mutation or inaccurate
duplication [1]. These pseudo gene are functionless and
evolutionary inert, they neither conserved nor removed
from the expression [2, 3]. In some scenario, those
pseudo genes are not translated into protein [4], are at

least transcribed into RNA [5]. These pseudo gene
transcripts are capable of influencing the activity of
other genes that code for proteins, therefore altering
expression and in turn affecting the phenotypic of the
organisms [6]. Although more than 99% of human
DNA sequence is the same across the population,
variants in DNA sequence can provide major impact on
how human’s genetic arrangements respond to disease;
environmental co factors such as bacteria, viruses and
toxins, chemicals and drug and other therapies.

functional gene families like HOX gene clusters, but if
the part of the gene is not faithfully copied than these
can lead to different types of mutations or the loss of
promoter or enhancer thus resulting in a non-functional
duplication pseudo gene., ) processed pseudo gene, it
is formed when an mRNA molecule is reversed
transcribed and integrated into a new location in the
parental genome, these processed class of pseudo gene
are produced from mRNA [8, 9, 46], they usually lack
introns and a promoter.
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Fig-1: Diagrammatic representation of different mechanism in pseudogenes [46]

The sequencing of a range of genomes,
including the human genome, has revealed the extent of
pseudo gene abundance [9]. Estimates for the number
of human pseudo genes range from 10000 to 20000,
making them almost as prevalent as coding genes [10].
The majority of these are processed pseudo genes and
fewer than 100 are unitary pseudo genes. The types of
genes that produce processed pseudo genes are
predominantly highly expressed housekeeping genes or
shorter RNAs such as genes encoding ribosomal
proteins. Pseudo genes are found in various species
including bacteria, plants, insects, and nematode
worms, there examples can be extracted from various
biological databases [11]. Sometimes pseudo genes can
also be named as “Junk DNA” [12] because they lack
protein-coding capacity. Some genes that appear to be
pseudogenized may in fact code for protein others are
genuinely non-coding, but are no means “junk” as they
may actually play functional roles [13]. It is noted that
apparently some pseudogenes are capable of producing
IncRNA (long non-coding RNA). It has been observed
RNA was taking a purely intermediary role in the
expression of protein from DNA, it is now widely
acknowledged that ncRNA can play significant role in
the regulation of gene expression. SNPs play an
important role in evolutionary segments which make

them easier to follow the population and individual
studies. SNPs do not cause disease, but they can help
determine the likelihood and can correlate the
dissimilarity between the classes. Of course, SNPs are
not absolute which indicates some relationship with
disease development, someone who has inherited 2
alleles IRS4 (insulin receptor substrate), or IRS2
(insulin receptor substrate) may never develop Diabetes
Mellitus Type 2, while another who has been inherited
2 alleles may develop, IRS 6 (insulin receptor substrate)
is just one gene that has been linked to Diabetes
Mellitus.

2. MATERIALS AND METHODS

Three (03) subjects (HS (Healthy Subjects),
PDS (Prediabetic Subjects), and DS (Diabetic
Subjects)) were selected based on HBAlc glycated
hemoglobin (form of hemoglobin which is measured
primarily to identify the 3 months plasma glucose
concentration) and Body Mass Index (BMI) of MGM
medical college and Hospital, Aurangabad. (M.S) with
their informed consent, those with morbidity that
needed medical attention were excluded from the study.
Ethical approval was granted by the Ethics Committee
of MGM University of Health Sciences, Kamothe, Navi
Mumbai, (M.S). Randomly there 2 ml blood was
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extracted mixed with Anticoagulant and proceeded for
Genomic DNA isolation. Genomic DNA isolated from
Whole Blood treated with Trizol. Total RNA expected
from the treatment out of which mRNA is enriched as

carries coding region which has been transcribed from
DNA can be studied. RNA concentration and purity
[260/280] were checked by using Nanodrop
Spectrophotometer [Table 1].

Table-1: Concentration and purity

Sample ID | Concentration (ng/pl) | Yield (ug) | A260/280
HS 278 5.5 2.01
PDS 242 4.8 1.89
DS 326 6.5 1.97
Once the purity and concentration by different classes of transcript including novel isoforms

Nanodrop Spectrophotometer of RNA is has been
processed to prepare the cDNA with the help of reverse
transcriptase, and then proceed to Whole Transcriptome
Analysis (WTA). Where only exomes are targeted to
find the SNPs or any pseudogenes are expressed. A
consensus set of expressed transcripts was obtained and

are identified. Transcript abundance was estimated by
FPKM values (fragments per kilobase million) and
TPM (Transcripts per kilobase million) (count up the
total reads in a sample and divide that number by
1,000,000, this is the “per million” scaling factor) Table
2.

Table-2: FPKM & TPM value

Samples Gene ID FPKM TPM Location chr
HS ENSG230291 0.3796 0.366 12
PDS ENSG230291 0.8704 0.5815 12
DS ENSG230291 0.0309 0.0234 12

3. RESULTS AND DISCUSSION

The results based on FPKM, TPM and SNPs
found on the transcriptome data obtained after
completing the WTA analysis ([list 1], here one nucleic
acid G is found mutated in PDS sample while T is
found same in HS and DS sample,[Table 3] also
transcriptome based values of FPKM and TPM [table 2]
found more in PDS (prediabetic subject) as compare to
HS and DS ( healthy and Diabetic) subjects [graph 1
and graph 2] located on chromosome 12 [table 2]. In
chromosome 12 a fragment of 487 base pairs were
found in all subjects out of whom one or two single

1) Healthy Subject (HS)

nucleotide polymorphisms is found at the end of that
pseudogene after WTA [list 1]. Which concludes that
there are various SNPs involved in human chromosome
located on different region, these single nucleotide
polymorphisms may lead to pseudogenes which will not
code for protein in the cell, which lead to incomplete
functioning of the body and make more susceptible and
prone to various clinical and sub clinical complications.
Also, those SNPs found can play vital role in disturbing
the metabolic pathways and can give some
complication and metabolic disorders.

ATGAAGTTTAATCCCTTTGTGACTTCCGACCGAAGCAAGAATCGCAAAAGGCATTTCAAC
GCACCTTCCCACATTCGAAGGAAGATTATGTCTTCCCTTCTTTCCAAAGAGCTGAGACAG
AAGTACAACGAGCGATCCATGCCCATCCGAAAGGACGATGAAGTTCAGGTTGTACGAGGA
CACTACGAAGGTCAGCAAATTGGCAAAGTGGTCCAGGTTTACAGGAAGAAATATGTTATC
TACATTGAATGGGTGCAGCGGGAAAAGGCTAATGGCACAACTGTCCACATAGGCATTCAC
TCCAGCAAGGTGGTTATCACTAGGCTAAAACTGGACAAAGACAGCAAAAAGATCCTTGAA
CGGAAAGCCAAATCTCGCCAAGTAGGAAAGGAAAAGGGCAAATACAAGGAAGAAACAATT

GAGAAGATGGAGGAATAA

2) Prediabetic Subject (PDS)

ATGAAGTTTAATCCCTTTGTGACTTCCGACCGAAGCAAGAATCGCAAAAGGCATTTCAAC
GCACCTTCCCACATTCGAAGGAAGATTATGTCTTCCCTTCTTTCCAAAGAGCTGAGACAG
AAGTACAACGAGCGATCCATGCCCATCCGAAAGGACGATGAAGTTCAGGTTGTACGAGGA
CACTACGAAGGTCAGCAAATTGGCAAAGTGGTCCAGGTTTACAGGAAGAAATATGTTATC
TACATTGAATGGGTGCAGCGGGAAAAGGCTAATGGCACAACTGTCCACATAGGCATTCAC
TCCAGCAAGGTGGTTATCACTAGGCTAAAACTGGACAAAGACAGCAAAAAGATCCTTGAA
CGGAAAGCCAAATCTCGCCAAGTAGGAAAGGAAAAGGGCAAATACAAGGAAGAAACAATT

GAGAAGATGGAGGAA
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3) Diabetic Subject (DS)

ATGAAGTTTAATCCCTTTGTGACTTCCGACCGAAGCAAGAATCGCAAAAGGCATTTCAAC
GCACCTTCCCACATTCGAAGGAAGATTATGTCTTCCCTTCTTTCCAAAGAGCTGAGACAG
AAGTACAACGAGCGATCCATGCCCATCCGAAAGGACGATGAAGTTCAGGTTGTACGAGGA
CACTACGAAGGTCAGCAAATTGGCAAAGTGGTCCAGGTTTACAGGAAGAAATATGTTATC
TACATTGAATGGGTGCAGCGGGAAAAGGCTAATGGCACAACTGTCCACATAGGCATTCAC
TCCAGCAAGGTGGTTATCACTAGGCTAAAACTGGACAAAGACAGCAAAAAGATCCTTGAA
CGGAAAGCCAAATCTCGCCAAGTAGGAAAGGAAAAGGGCAAATACAAGGAAGAAACAATT

GAGAAGATGGAGGAATAA

List 1 above is Fasta sequences of HS, PDS and DS
subject highlighting pseudogenes Table 3: Single

Nucleotide
Polymorphism of Samples, HS, PDS and DS
sample SNP
HS GGAATAA
PDS GGAGGAA
DS GGAATAA
FPK

1

0.

m B =FPK
HS PSD

Graph-1: Showing FPKM value of HS, PDS and DS

1 TP
0.
i -
0 1
H PS D

Graph-2: Showing TPM Values of HS, PDS and DS

4. CONCLUSION

Several traits like obesity, insulin resistance
and increased levels of pro inflammatory cytokines
precede and accompany T2DM. On the other hand, it is
widely accepted that T2DM has a hereditary
component. Hence, it is natural to expect patients
suffering from hereditarily transferred predisposition to
T2DM to have one or more SNPs responsible for
accelerated progression of underlying traits. The
indigenous  Aurangabad, = Marathwada  Region
population, having an increased genetic predisposition
to develop T2DM, may be considered appropriate for
this kind of study. The authors acknowledge certain
limitations of this study. Confirmation of common
variants in the human genome with modest effects on
common disease risk, even if real, need large sample
sizes to overcome the influence of many genetic and
environmental modifiers. Also, our study subjects
consisted of Aurangabad (M.S) ethnicity, and thus, the
generalizability to other ethnicities is unknown.

Typically, SNPs have been used as markers to search
for the real determinant of a disease in linkage
disequilibria with it. As previously mentioned, the use
of functional SNPs, which may be the real disease
determinants, could be an important factor in increasing
the sensitivity of association tests. Despite the obvious
importance that alterations in the regulation, expression
level or splicing of genes can have for the phenotype,
these have long been ignored in the most common
approaches to finding functional SNPs, which have
instead focused more on the possible effect of
polymorphisms causing amino acid changes.
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