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Abstract

Type 2 Diabetes mellitus is a multi-factorial disease caused due to gene defect as well as
environmental factor. GWAS have played a primary role in demonstrating that genetic variation
in a number of loci, SNPs, affects the risk of T2DM. there are our objective is to find out Disease
pathway map by taking all genes of T2DM which are 35 in numbers and but in all there are 10
mostly involve in T2Dm from all over world population and it is find out by GWAS method then
after we analyzed the KEGG pathway by analyzing T2DM pathway, Insulin signaling pathway,
and WNT signalling pathway to find out common protein then after by bioinformatics analysis
combined and expend these pathways toward common protein for understanding the Diseases
mechanism. We do Protein-protein interaction and find out their complete target hub protein and
target prediction for network hub. so for all these analysis | collect the total genes involve in
T2DM and take those gene which are common for all population and their SNPs ,chromosome
location in these all genes and by using string database | tried to find out the target protein hub
which are found in this disease so there | have taken 5 most frequent genes and doing PPI in
human so there are all have their own target protein hub-KCNJ11 have target protein hub
PPKACA & TCF7L2 have complete target protein hub TLEI & PPARG have a target protein
hub EP300 & CDKL1 have compete target protein hub UCB & HHEX complete target protein
SOX2.
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1. Introduction

Diabetes Mellitus (DM) is a group of metabolic diseases characterized by hyperglycaemia
resulting from defects in insulin secretion, insulin action, or both. The basis of the abnormalities
in carbohydrate, fat, and protein metabolism in diabetes is deficient action of insulin on target
tissues. Deficient insulin action results from inadequate insulin secretion and/or diminished
tissue responses to insulin at one or more points in the complex pathways of hormone action (1).
Impairment of insulin secretion and defects in insulin action frequently coexist in the same
patient, and it is often unclear which abnormality is the primary cause of the hyperglycaemia.
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Diagnosis: If a diagnosis of diabetes is made, the clinician must feel confident that the diagnosis
is fully established since the consequences for the individual are considerable and lifelong. The
requirements for diagnostic confirmation for a person presenting with severe symptoms and
gross hyperglycaemia differ from those for the asymptomatic person with blood glucose values
found to be just above the diagnostic cut—off value. Severe hyperglycaemia detected under
conditions of acute infective, traumatic, circulatory or other stress may be transitory and should
not in itself be regarded as diagnostic of diabetes. The diagnosis of diabetes in an asymptomatic
subject should never be made on the basis of a single abnormal blood glucose value. For the
asymptomatic person, at least one additional plasma/blood glucose test result with a value in the
diabetic range is essential, either fasting, from a random (casual) sample, or from the oral
glucose tolerance test (OGTT) (2).

Type 1 diabetes mellitus is characterized by loss of the insulin-producing beta cells of the islets
of Langerhans in the pancreas, leading to insulin deficiency. The majority of type 1 diabetes is of
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the immune-mediated nature, in which a T-cell-mediated autoimmune attack leads to the loss of
beta cells and thus insulin. This is Insulin Depandenent Diabetes Mellitus (IDDM). Type 2
diabetes mellitus (T2D) is characterized by persistent high blood glucose in the context of insulin
resistance and relative insulin deficiency, due to pancreatic beta-cell dysfunction. Cardiovascular
diseases, chronic renal failure, retinal, and nerve damage are usual complications of this illness.
This is Non Insulin Depandenent Diabetes Mellitus(NIDDM) T2DM is a complex multifactorial
disease which is caused due to genetic as well as environmental factor Type 2 diabetes mellitus
(T2DM), a metabolic disorder characterized by insulin resistance and relative insulin deficiency,
is a complex disease of major public health importance. Its incidence is rapidly increasing in the
Developed countries. Complex diseases are caused by interactions between multiple genes and
environmental factors. Most association studies aim to identify individual susceptibility single
markers using a simple disease model. Recent studies are trying to estimate the effects of
multiple genes and multi-locus in genome-wide association. However, estimating the effects of
association is very difficult (1, 3).

Gestational diabetes mellitus (GDM) resembles type 2 diabetes in several respects, involving a
combination of relatively inadequate insulin secretion and responsiveness. It occurs in about 2—
10% of all pregnancies and may improve or disappear after delivery. Maturity onset type
diabetes of the young (MODY) was previously considered to be a third form of type 2 diabetes.
However, with the discovery of specific mutations leading to MODY, it is now classified under
secondary or other specific types of diabetes. MODY is characterized by onset prior to age 25.
All cases to date have shown impaired B-cell function (2).

Autoimmune Diabetes Mellitus

This form of diabetes, previously encompassed by the terms insulin-dependent diabetes, Type 1
diabetes, or juvenile-onset diabetes, results from autoimmune mediated destruction of the beta
cells of the pancreas. The rate of destruction is quite variable, being rapid in some individuals
and slow in others. The rapidly progressive form is commonly observed in children, but also may
occur in adults (3).

1.1. Other genetic syndromes

Genetic defects of beta-cell function

Several forms of the diabetic state may be associated with monogenic defects in beta-cell
function, frequently characterized by onset of mild hyperglycemia at an early age (generally
before age 25 years). They are usually inherited in an autosomal dominant pattern. Patients with
these forms of diabetes, formerly referred to as maturity-onset diabetes of the young (MODY),
have impaired insulin secretion with minimal or no defect in insulin action (4-6). Abnormalities
at three genetic loci on different chromosomes have now been characterized. The most common
form is associated with mutations on chromosome 12 in a hepatic nuclear transcription factor
referred to as HNFlalpha (4). A second form is associated with mutations in the glucokinase
gene on chromosome 7p (5, 8).

Genetic defects in insulin action
There are some unusual causes of diabetes which result from genetically determined
abnormalities of insulin action. The metabolic abnormalities associated with mutations of the
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insulin receptor may range from hyper-insulinaemia and modest hyperglycemia to symptomatic
diabetes (7).

Drug- or Chemical-induced Diabetes
e Nicotinic acid
e Glucocorticoids
e Thyroid hormone
e Alpha-adrenergic agonists
e Beta-adrenergic agonists
¢ Interferon-alpha therapy
e Others

Type 2 Diabetes Mellitus-Genome-wide association studies (GWASs) have discovered
association of several loci with Type 2 diabetes (T2D), a common complex disease characterized
by impaired insulin secretion by pancreatic beta cells and insulin signalling in target tissues (9-
11). The genes influencing common complex or multifactorial diseases T2D has a complex
pathogenesis that was classically characterized by pancreatic beta-cell dysfunction (with
diminished insulin secretion) followed by decline of the beta cell mass Ethnic variation of T2D
represents strong evidence for the genetic basis of this disease. The maximum prevalence is
recorded in Pima Indians from USA and South Sea Island populations where it now reaches
~50%. A low prevalence (~3%) is recorded in some African populationsl while the lowest
(~1%) is recorded in some isolated rural populations from South America. Type 2 diabetes
mellitus (T2DM) is a complex disease; both environmental and genetic factors are involved in
the development of the disease. Environmental factors of particular importance include
overweight/obesity, increased amount of body fat, hypertension, lack of physical exercise.
Regarding the genetic factors, there is evidence that T2DM has a strong genetic component, as
long appreciated by physicians because of the role as risk indicators of family history of diabetes
and of ethnicity (12-15).

Genetic Predisposition

The fact that type 2 diabetes is a genetic disease is well known to clinicians by how it occurs in
families, and by there being ethnic populations who are particularly high risk. the genetic basis
for many monogenic forms of diabetes has been discovered such as mitochondrial genome
defects and the association with diabetes there may be gene mutation, or dislocation of
chromosome and SNP Environmental factor- The second factor is environmental aspects (16,
17). An important concept is the diabetes genotype typically causes only a predisposition for
glucose intolerance Whether one develops the diabetes phenotype depends on environmental
factors, Numerous multifactorial mechanisms that include genetic and environmental factors
related to obesity are involved in the development of insulin resistance and impaired insulin
secretion. Insulin resistance is associated with inactivity, obesity and ageing. The insulin
secreting pancreatic islet b cells respond to insulin resistance by enhancing their mass and
metabolic function. T2D however develops when increase in insulin secretion by b cells is not
able to keep pace with the increase in insulin resistance (18).

SNP-A Single Nucleotide Polymorphism, DNA sequence variation occurring commonly within
a population (e.g. 1%) in which a single nucleotide — A, T, C or G — in the genome (or other
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shared sequence) differs between members of a biological species or paired chromosomes. For
example, two sequenced DNA fragments from different individuals, AAGCCTA to AAGCTTA,
contain a difference in a single nucleotide. In this case we say that there are two alleles. Almost
all common SNPs have only two alleles. The genomic distribution of SNPs is not homogenous;
SNPs occur in non-coding regions more frequently than in coding regions or, in general, where
natural selection is acting and ‘fixing' the allele (eliminating other variants) of the SNP that
constitutes the most favorable genetic adaptation. Other factors, like genetic recombination and
mutation rate, can also determine SNP density (19, 20).

2. Materials and Methods

o Data set collection-data set, total no. of genes which are involved in predisposing to T2D
from different GWAS studies
e Major genes predisposing to T2D in different ethnic groups
e Single nucleotide polymorphism (SNPs) involved in different genes and their
chromosome location.
e Data on protein and their sequences collection
e Analysis of protein which are present in protein interaction which is common. (STRING
DATABASE)
e Pathway Analysis (e.g. use of KEGG tool-check common protein in pathways)
(Protein analysis which are found maximum in Pathway).
New target Prediction-Protein which are present on crucial point will suggest new theraptic
target for Diseases (20).

3. Result and Discussion

KEGG DATABSE-Kyoto Encyclopedia of Genes and Genomes (KEGG) is a knowledge base
for systematic analysis of gene functions in terms of the networks of genes and Molecules. The
major component of KEGG is the PATHWAY database that consists of graphical diagrams of
biochemical pathways including most of the known metabolic pathways and some of the known
regulatory pathways. The pathway information is also represented by the ortholog group tables
summarizing orthologous and analogous gene groups among different organisms. KEGG
maintains the GENES database for the gene catalogs of all organisms with complete genomes
and selected organisms with partial genomes, which are continuously re-annotated, As well as
the LIGAND database for chemical compounds and enzymes.

String Database

Information on protein—protein interactions is still mostly limited to a small number of model
organisms, and originates from a wide variety of Experimental and computational techniques.
The database and online resource STRING generalizes access to protein interaction data, by
integrating known and predicted interactions from a variety of sources. The underlying
infrastructure includes a consistent body of completely sequenced genomes and exhaustive
orthology classifications, based on which interaction evidence is transferred between Organisms.
Although primarily developed for protein interaction analysis, the resource has also been
successfully applied to comparative genomics, phylogenetics and network studies, T2D is a
complex disease, the genetic risk being influenced by the conjoint effects of variation at an
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undetermined number of genomic sites. The main methods for mapping the T2D genes were the
hypothesis driven candidate gene analysis and the hypothesis free genome-wide scanning
studies. The candidate gene approach led to the identification of two T2D genes now considered
widely replicated: PPARG and the B-cell potassium channel gene, KCNJ11. The genome-wide
linkage approach led to the identification of several loci, the most prominent being the TCF7L2
(Transcription Factor 7 Like 2) gene on chromosome 10g25.3. TCF7L2 has been replicated in
almost every population examined and, with an OR of about 1.4, represents the strongest T2D
gene identified so far. Finally, during the last 5 years, the genome-wide association approach led
to the identification of almost 40 T2D genes. The majority of these appear to affect beta cell
function. Deciphering the genetic background of T2D will contribute to the prediction of the
disease in high risk subjects, with possible benefits for its Recently, genes discovered to be
significantly associated with developing type 2 DM, include TCF7L2, PPARG, FTO, KCNJ11,
NOTCH2, WFS1, CDKALL, IGF2BP2, SLC30A8, JAZF1, and HHEX. KCNJ11 (potassium
inwardly rectifying channel, subfamily J, member 11), encodes the islet ATP-sensitive potassium
channel Kir6.2, and TCF7L2 (transcription factor 7-like 2) regulates proglucagon gene
expression and thus the production of glucagon-like peptide-1.

Table 1: SNP associated with type-2 diabetes identified by GWAS
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Insulin resistance is strongly associated with type Il diabetes. "Diabetogenic” factors including
FFA, TNFalpha and cellular stress induce insulin resistance through inhibition of IRS1 functions.
Serine/threonine phosphorylation, interaction with SOCS, regulation of the expression,
modification of the cellular localization, and degradation represent the molecular mechanisms
stimulated by them. Various kinases (ERK, JNK, IKKbeta, PKCzeta, PKCtheta and mTOR) are
involved in this process. The development of type Il diabetes requires impaired beta-cell
function. Chronic hyperglycemia has been shown to induce multiple defects in beta-cells.

Hyperglycemia has been proposed to lead to large amounts of reactive oxygen species (ROS) in
beta-cells, with subsequent damage to cellular components including PDX-1. Loss of PDX-1, a
critical regulator of insulin promoter activity, has also been proposed as an important mechanism
leading to beta-cell dysfunction. Although there is little doubt as to the importance of genetic
factors in type 1l diabetes, genetic analysis is difficult due to complex interaction among multiple
susceptibility genes and between genetic and environmental factors. Genetic studies have
therefore given very diverse results. Kir6.2 and IRS are two of the candidate genes. It is known
that Kir6.2 and IRS play central roles in insulin secretion and insulin signal transmission,
respectively.IRS (insulin resistance substrate) regulated by gene by SOCS,ERK, IKK, JNK
MTOR, PKC family. and IRS1 regulate the activity of PI3K
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The transforming growth factor-beta (TGF-beta) family members, which include TGF-betas,
activins and bone morphogenetic proteins (BMPs), are structurally related secreted cytokines
found in species ranging from worms and insects to mammals. A wide spectrum of cellular
functions such as proliferation, apoptosis, differentiation and migration are regulated by TGF-
beta family members. TGF-beta family member binds to the Type Il receptor and recruits Type I,
whereby Type Il receptor phosphorylates and activates Type I. The Type | receptor, in turn,
phosphorylates receptor-activated Smads ( R-Smads: Smadl, Smad2, Smad3, Smad5, and
Smad8). Once phosphorylated, R-Smads associate with the co-mediator Smad, Smad4, and the
heteromeric complex then translocates into the nucleus. In the nucleus, Smad complexes activate
specific genes through cooperative interactions with other DNA-binding and coactivator (or co-
repressor) proteins.

Here from all pathway analysis | have found that INS,PI3K,RAS,GLUT4,SMAD,| NRS genes
are common for all pathways that is T2DM pathway, AMPK pathway, TGF-signaling pathway,
Insulin signaling pathway and for WNT sinaling pathway further analysis and protein protein
interaction can b done by string database. Here after seeing the T2DM pathway and involve
pathway like insulin signaling pathway, TGF-signaling pathway and MPAK pathway | found
that there are # gene are common for all pathway and is most frequent in whole population like
SMAD gene
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SMAD having complete interaction with E 300 and UBC both proteins. SMAD and INS
,IRS,GLUT4 are common genes which are constructed from all the pathways which are involve
in type 2Diabetes mellitus PPARG KCNJ11/ ABCC8 TCF7L2 IGF2BP2 CDKAL1 SLC30A8
CDKN2A/B HHEX FTO HNF1 NOTCH2 THADA ADAMTS9 JAZF1 CDC123/CAMK1D
KCNQ1 TSPAN8/ LGR5 IRS1 DUSP9 PROX1 BCL11A GCKR ADCY5 WFS1 ZBED3
DGKB/TMEM1 GCK 7 KLF14 7 TP53INP1 TLE4/CHCHD9 CENTD2 MTNR1B HMGA2

HNF1A PRC ZFANDG6 .SMAD There are total 35 to 40 genes are involve in type 2 Diabetes
Mellitus in which 5 to 10 are most frequent in all over world population and find out by GWAS
genome wide analysis All these gene are very important genes which are involve in T2DM
frequently but there are some gene which are more frequent in all population like India ,south
Africa, china, USA Japan ,jarmen,itely,brazil that are Recently, genes discovered to be
significantly associated with developing type 2 DM, include TCF7L2, PPARG, FTO KCNJ11,
NOTCH2, WFS1, CDKAL1, IGF2BP2, SLC30A8, JAZF1, and HHEX. KCNJ11 (potassium
inwardly rectifying channel, subfamily J, member 11), encodes the islet ATP-sensitive potassium
channel Kir6.2, and TCF7L2 (transcription factor 7-like 2) regulates pro-glucagon gene
expression and thus the production of glucagon-like peptide-1 We can analyse it via KEGG
PATHWAY MAP and string database and we were found that in type 2diabetes pathways
SOCS,ERK,IKK,JNK,mTOR and PKCr18 promote the production of IRS and it regulate PI3K
P13k signalling pathway and WNT signalling pathways1-Through string database most frequent
gene KCNJ11 potassium inwardly-rectifying channel, subfamily J, member 11 as a hub protein
where other interacting partners are AMDD1, PRKACB, ABC9C9, KCNJ8, RAPGEFS3,
ABCC8, PRKACA, PRKACG, PRKACB where PRKACAI (protein kinase, CAMP-dependent,
catalytic, alpha) gene is 100% identical with KCNJ11 protein kinase, cAMP-dependent,
catalytic, alpha; Phosphorylates a large number of substrates in the cytoplasm and the nucleus.
Regulates the abundance of compartmentalized pools of its regulatory subunits through
phosphorylation of PJA2 which binds and ubiquitinates these subunits, leading to their
subsequent proteolysis RAPGEF4 shows 95% identity with KCNJ11 and FOXAL show
91%identity with KCNJ11the least identity shows by ABCC8 gene that is 23.9% so it is a least
interacting partner of KCNJ11
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which binds and ubiquitinates these subunits,
leading to their subseguent proteolysis,
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PSMCOCS/RPTS, PIAZ, RYR2, RORA, TRPC1 and e o
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PROTEIN SEQUANCE-

PRKACA [ENSPOOOOOZI0S521F, Homo sapiens

protein kinase, cAMP-dependent, catalyvtic, alpha; Phosphorylates a large number
of substrates in the cytoplasm and the nucfeus. Regulates the abundance aof
compartmentalized poofs of its regufatory subunits throwuagh phosphoryiation of
PIAZ which binds and ubiguitinates these subunits, feading bo their subsequent
proteclysis. Phosphoryfates COC258, ABLI, NFKBI, CILDNZ, PSMCS5/RPTE, PIAZ,
RYRZ2, RORA, TRPCI and VASP. RORA is activated by phosphorylation. Reguired
for glucose-mediated adipogenic differentiation increase and osteogenic
differentiation inhibition from ostecblasts. Invofved in th [...J

MEHAN L SEQESVEEF LA AKEDF LEEKNE SPAON TAH LD FER TKT LG TGS FERVMLVEHEE T GHNHY AMET T.OEQEN
VELEQITEHTINEKRILOAVHNFPF LVE LEF SFEDN SN LYMVHME Y VEPGGEMFSHLERIGRFSEPHARFYRROTVLTFEYLHS
LD LI YR LEPENLLI DY IOV I DG AR VEGR IWI LOGTPEY LA PE T ILSHGEYNEAVDWNALGV LI YEMAAEYPEPEE
AR PIIYEKIVIGKVRFPSHF SSDLEDLLEN LLVDLTERFGN LENMGVHND I ENHEWFATTDWIATYOREVERPFIPEFE
GPGDTSHFDDYEEEEIREVSINEKCGEKEFSEF

2-In other gene like TCF7L2 transcription factor 7-like 2 (T-cell specific, HMG-box) (602 aa)
where GCG & TLE1 shows 100% identity with hub protein TLE1 transducin-like enhancer of
split 1 (E(spl) homolog, Drosophila); Transcriptional corepressor that binds to a number of
transcription factors. Inhibits NF-kappa-B-regulated gene expression. Inhibits the transcriptional
Activation mediated by FOXA2, and by CTNNB1 and TCF family members in Wnt
signaling,TNNB1 shows 97% identity with hub protein.

source: ~f
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TLE L [ENSPOOOOOISSSE82], HOoOmMo sapians

transducin-like enhancer of spiit I (E(spl) homolog, Drosophiia):

Transcriptional corapressor that binds to & Nnumber of transcription factors.

Iraliibitse NE-Kappa-B-regulated gene axpreassion, Inhibits the transcriptional sourca: o/
activation mediated by FOXAZ, and by CTIVNVB1 and TCF famitly members i

Wt signaling. The aeffects of rulldength TLE family meaembers may be

modufated Dy association with daomrinant-negative AES, Unusaal function as

coactivatar for ESRRG

MFPOSRHPT PHOAAGQPFKFT I PESLDRIKEEFQF LOAQYHSLKLECEKLASEKTEMQRHYVMYYEMSYOLNIEMHKQTE
IANRLNT ICAQVIPFLEQEHQOQQVAQAVERAKQVIMAELNAT IGQOQQLQAQHLAHGHGPIVEPLT PHPSOGLQPPGI PPLGS
A G L LA LS S A LS GO N LA I MDD DM MM DA MM R DR P TSNS LI VPSS LRGCTDNRANGPEFSND I MKREVDDKDESNYDSD
GDKIDDNLVVDVSNEDPSS PRASPANS PRENGIDKHNRLLKKDASSSPASTASSASSTILKSKEMSLHEMKAST PVLKSST P
TPREDMPTPOTSATPOLRPOLOKPPFAIDPLVNQAAAGLRT PLAVPOPY PAPFOMVPHAOMNGELT S POAAYASLHNMAPQ
MEAAARARARAVVAYGRESPMVGFDPPRPHMREVEPTIPPNLAGI PCCKPAYS FHVTADCOQMOQPVEFPPDALIGCPCI PRHARQINT
LNMGEVVCAVT ION P TRMIVY TEGEHGOCVH VWD I SH PG KIS PVSQLDCLNRDNY IRSCKLLPDGCTLIVEGEAST LIS TWDLA
APTPRIKAELTSSAPACYALAISPDSKVCFSCCSDONITAVWDLHNQTLVRQFOQGHTDGASCIDISNDGTKLWIGGLDNTY
REWDLREGCRQLOOQHDFTSQIFSLOYCPTOEWLAVOME SSNVEVLHVNKPDRYQLHLHESCVLSLKFAYCOKWEVSTOKDN
LI NAWR T PYCAS I O K SS VLSOOI SVDDKY IVIGCSCDKIKATVYEVIY

4-In PPARG peroxisome proliferator-activated receptor gamma (505 aa) gene their interacting
partners are E P300,MED1,ADIPOQ,LEP,NCOAL1,NCOR2,HDACS in all these protein -protein
interaction(PP1) EP300 shows complete 100% interaction with PPARG But LEP shows 99%
identity with hub protein NCOR2 shows 97% identity while PRARGC1A shows only 28% identity
with hub protein.
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PROTEIN SEQUANCE-

EP300 [ENSPOOOOO263252], Homo sapiens

E1A binding protein p300; Functions as histone acetyltransferase and
regulates transcription via chromatin remodeling, Acetylates all four core
histones in nucleosomes. Histone acetylation gives an epigenetic tag for
transcriptional activation, Medlates cAMP-gene regulation by binding
specifically to phosphorylated CREB proteln. Also functions as
acetyltransferasae for nonhistone targets. Acetylates Lys-131"' of ALX1 and
acts as its coactivator in the presence of CREBBP, Acetylates SIRTZ2 and is
proposed to indirectly increase the transcriptional activity of TP53 through
acetylation and [...]

MAENVVEPGPPSAKRPKLSIPALSASASDGTDFGISLFOLEHDLPDELINSTELGLTNGGDINQLOT S LGMVOQDAAS KHKQ
LSELLRSGSSPNLNMGVGGPGOVMASQAQQSSPGLGLINSMVKS PMTQAGLT SPIMGMGT SGPNQGPTQSTOMMNS PVIIQ
PAMGMNT GMNAGMN PGMLAAGNGQGIMPNQVMNGS IGAGRGRQNMOY PNPGMGSAGNLLTEPLQQGS POMGGQTGLRGPQ
PLKMGMMNNPNPYGSPYTQNPGQRIGASGLEGLQIQTKTVLSNNLS PFAMDKKAVPGGGMPNMGRQPAPQVQQPGLVT PVA
QEGMGSGAHTADPEKRKLIQQQLVLLLHAHKCQRREQANGEVRQCNLPHCRTMKNVLNHMTHCQSGKSCQVAHCASSRQIT
SHWKNCTRNDCPVCLPLKNAGDKRNQQPILTIGAPVGLGNPSSLGVGQOQISAPNLSTVIQIDPSSIERAYAALGLPYQVNQM
PTQPQVQAKNQONQQPGRIPRGMRPMSNMSAS PMGVNGGVEVOT PSLLSDSMLHEHSAINIQN PMMIENASVPILGPMPTAA
QPSTTBI RKQWHEDITQDLRNHLVH!G.V‘QAI FPTPDPAALKDRRMENLVAYARKVEGDMYESANNRAEY YHLLAEKIYKI

source: o/
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§

e

4-Another gene CDK L1 shows there are some many interacting partners are present but UCB
protein shows highest intaction with CDKL1 and consider as a Hub protein and CDKL1 shows
98% identity with TCF7L2 but KCNJ11 shows only 49% identity
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Your tnput:

- COoKALL COKS ragulatary subunit sescciated protein L-ika 1 Catalyzes the meathylithiolation of N&
thrmonylemrbamoyladenocsine (L(6)A), landing to the farmation of 2- mathylthio
NE-thrmonyloarbamoyiadenosineg (meC2ItCaln) st position 17 (0 tRnas that resd codons beainning with
adanine (579 an)

— SRR STV RV TTI T — s— i _—

UBC [ENSPOOOO034481 8], Homo sapiens

source: =/
ubiquitin C
MOIFVKILTGKTITLEVERSDT IENVERAKIQDKEST PPDQQELI FACKQLEDGRTLESDYNIQKESTLHLVLRELECCMQIF
VETLTGKTITLEVEPSDT IENVEAKIQDKECSI PPDRQRLI FAGKQLEDGRTLSDYNIQKESTLHLVLELEGGMQI FVKETL
TEKTITLEVEPSDTIENVEAKIQDKEGI PSDRQRLI FACKLEDGRTLSDYN IQKESTLHLVLELRGEMQI FVKT LT GKT
ITLEVEPSDTIENVEAKIQDKEGI FEFDQQRLIFAGKLEDGRTLSDYNIQKESTLHLVLELEGEGMQI FVKTLTGKTITLE
VEPSDTIENVERKIQDKEGI FPDRQRLIFAGKRLEDGREI LSDYNIQKESTLHLVLRLRGEMIFVKILTGKTITLEVEFS
DI TENVERKIQDKEGIPEPD O RLIFAGH O LEDGRTI LS DY N IQEESTLHLVILRLRGGMOI FVEILIGET ITLEVEFSDTI IE
MWERK I DKEGI PP R LI FACGH O LEDGRT LS DY N IQKESTLAHLV LR LRGGMO I FVEILTGKI ITLEVEPSDTIENVERER
KIQDKEGIPPDQQRLIFACGKLEDGRTLESDYNIQKESTLHLVLELRGGMQI FVKT LTGEKTITLEVE PSDTIENVERAKIQD
KEGIPPDQQRLIFACKQLEDGRTLEDYNIQKESTLHLVLELEGGEV

4-HHEXgene shows intraction with CDKL1,IGF2BP2,FOXA2,SO0X2,TG,GATA2 and many other
genee but it shows complete interaction with SOX2 Protein.
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‘ SOX2 [ENSPOOOOOZ23588], Homo sapiens
[ SRY (sex debtermining region Y)-box 2; Transcripbion factor that forms a ftrimenic
9 compiex withh OCT on DNA and controfs the expression of a number of genes
ol invofved in embryonic development such as YES1, FGF4, UTFI and ZFP206 (By . ’
ng | simifarity). Critical for earfly embryogenesis and for embryonic stem cell source: &
= | uripotency. May function as a switch in neuraonal development. Downstrean
EL SRAT target that mediates the promotion of neural stem cell self-renewal (By
ng | simifarity). Keeps neural cells undifferentiated by counteracting the activity of
th | proneural proteins and suppresses neuronal differentiat [...]
T | MYNMMMETELEKPPGEPOOT SEEEEEN STALAAMGENQEN S PDEVER PMNA FMVHW SRERGORREMADEN PEMHN SET SERLGAEWE
I | LLSETEKRFFIDEAKRLEALHMEEHPDYKYRPREKTKT LMEKDEY TLEGELLAPGEH SMASEVEVEAGLEGAGVIIQRMDSY
IS AHMNGWSNGES Y SMMQDQLGY PQHPELNAHGA LM PMHR Y DVSALQYNSMT SSQTYMNGSPTY SMSYSRQGET BEMATLGSM
GSVVESEASSSPPVVISSSHSRAPCQAGDLEDMI SMY LPGAEVPEPRAAPSELAMSQHY QSGEFVEPETAINGT LEPLSHM
X

6-FTO gene( fat mass and obesity associated) show association with TCF7L2,CDKL1T2DM
gene and also with SLC3018,IGF2BP2,MC4R,UBC,TMEM18,IL6 and others but there are
strongest interaction with IL6 protein
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IL6 [ENSPOOOO0258743], Homo sapiens

interfeukin 6 (interferon, beta 2); Cytokine with a wide variety of biofogical
functions. It is a potent inducer of the acute phase response. Plays an essential
rofe in the final differentiation of B-cells into Ig- secreting cefls Involved in
lymphocyte and monocyte differentiation. It induces myefoma and plasmacytoma
growth and induces nerve cells differentiation Acts on B-cells, T-cells,
hepatocytes, hematopoietic progenitor cells and cells of the CNS. Also acts as a
myokine. It is discharged into the bloodstream after muscle contraction and acts
to increase the breakdown of fats and [...J

MHSFSISAFGEFVAFSLGLLLVLFAAFFAFVEFPGEDSEDVAAFHRQFLISSERIDEQIRY ILDEI SALEKETCHESHMCES
SEEALAENNLNLFEMAEKDECEQSGFNEEICLVE I ITGLLEFEVY LEY LONRFESSEEQARAVOMSTEVLIQF LOEEFREN
LDATITTEFDFTTNASLLTELAONOWLODMI THLILRSFEEFLQSSLEALROM

source: ~f
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RBPD [ENSPOOOOOZ45206], Homo sapiens

recambination signal binding protein for immonogfobulin Kappa 7 regior;
Transcriptional regulfator that plays a central role in Nobch signalfing, a signalirg
pathrway imnvaelved in celf-cell communication that regulfates a broad spectrum of
cell-fate debermiinations. Acts as a btranscripbional repressor when it is not
associated witfr Nobch proteins. When associated witf some NICD product of
MNotch proteins (Notch intracelfulfar domain), it acts as a transcriptional activator
that activates transcription of Notch target genes. Probably represses or
activates transcription via the recruitment of ¢ [...J

source: !

MDHTEGSPAEEPPAHAPSPGKFGERPPPERLITREAMBN Y LKERGDO TV LI LHAKVAOKSYGNERKREFFCEPPPCVY LMESGW
KHHHEEQMERDGC SEQESOPCAF IGIGN SDOEMOO TN LEGHENYCTAK T LY ITSDSDERKHFMLSVEMFYGNSDDIGVELSER
IKVISKPSHFEHSLENMAD LCTIASGTEVALFNELESOTWVSTRY LHVEGGN FHASSOOWEGAFFIHLLDDDESEGEEFTWVEDG
¥IHYGOTWVHELVC SV IGHMALPRLI ITREVDEQTATL.LDADDPVSOLHNCAFY LEDTERMY LCLSQERT IQFQAT PCPFHEPNEE
MINDGASWI I ISTDRAEY TFYEGMGEVLAPVI FVEVVES LY LNGEEDVAMLELTGONFIT PN LEVWEFGOVEAETMYRCOGES
MLCWVWEDI SAFREGWEWVROEFVOVEV I LVENDG I I Y STSLTF T Y TFEPGPFRFHCSAAGATLEANSSOVEPFNESHMTINSEGS
¥YTHMASTHNSTSWISSTATWVWVS

4. Conclusion

By analyzing each and every data her | have observed that that there are T2DM is a
multifactorial and complex disease where several genes are involver that is near about 30 to 40
but here 10 to 15 are most frequent and found in most of the World population here I take 7 most
frequent and recently studies genes and By pathways analysis | observed that there Are Gene are
common in all frequently occurring pathways(by KEGG PATHWAY) like T2DM
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pathways,WNT signaling Pathway and insulin signaling pathway. that are upstream and
downstream regulated and involve in protein protein interaction so by taking that all important
gene | have used STRING DATABASE and done protein protein interaction (PPI) of all 7
common genes which are KCNJ11, TCF7L2, PPARG, CDKL1, HHEX, NOTCH2, FTO After
giving gene name | found that there are many more interacting partners of that single gene like
(KCNJ11, TCF7L2, PPARG, CDKL1, HHEX, NOTCH, FTO) but there some shows least
interaction some shows medium interaction but a single gene shows completely interaction with
that protein and it act as a hub protein in PPlso there are showing 100% interaction with that
single gene and act as a interacting partner of that gene and also showing full description of hub
protein and their protein sequence also.So there are | have observed that KCNJ11. The future
prospect is that we can discover and design drug by targeting the tolerant region of gene of
T2DM and further analysis of genes are required and also their drug are required for diagnosis
and prevention of disease(T2DM).
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