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ABSTRACT 

Type 1 diabetes (T1D) with a solid genomic factor, is a multifactorial disease. which arise through autoimmune 
annihilation of pancreatic β cells. Epidemiologic forms of T1D type 1 diabetes by cultural, demographic, 
geographic, biological and some additional aspects in population are offered to increase awareness with regard to 
risks, past linkages, etiologic and impediment of DM1. Information after huge epidemiological trainings indicate 
internationally that the occurrence of type 1 diabetes T1D  increased globally by 2-5% and the occurrence of T1D is 
around 1 in 300, by 18 years of phase in the US. Study on hazard aspects for type 1 diabetes  T1D is a dynamic part 
of study to classify inherited and conservational reasons that might be theoretically targeted for interference. Though 
important developments been completed in the experimental maintenance of type 1 diabetes T1D with experimental 
consequences and resulting developments in class of natural life, significant extra requirements to improve care of 
and eventually discover a medication for type 1 diabetes T1D. Epidemiological trainings take a significant on -going 
part to examine the clinical care, prevention, complex causes and therapy of type 1 diabetes T1D. INS, HLA CTLA4 

and PTPN22 are measured to be established by type 1 diabetes (T1D) vulnerability genetic factor. CTLA4, PTPN22 

and HLA are identified to be complicated in protected instruction. Hypothesis mostly recognized vulnerability 
genetic factor appear to almost increase with other loci on the risk of disease including the joint effect of PTPN22 
and HLA. The combined outcome of many vulnerability loci discussed the actual risk of t ype 1 diabetes but also 
applies to the same unimportant part of the overall population. By means of numerous vulnerability genotypes 
associated with HLA genotypic factor appeared to slightly effect the prediction of disease. 

Introduction 

Diabetes is a miscellaneous disease accompanying a variety of further types. The lineage is further comprised of 
T1D, T2D, LADA, neonatal diabetes, gestational diabetes, maturity genesis diabetes of the juvenile and maternally 
inherited diabetes and deafness (Alberti and Zimmet, 1998). The magnificence of diabetes is followed by 
mechanism of proliferating aversion to insulin in skeletal muscles, adipose tissue, and in the liver. This mechanism 
give rise to a wavering extent of pathogenesis in the varied diabetic subtypes.  

Diabetes is because of two contrasting possibilities that pancreas do not producing adequate amount of insulin ( 
called as type 1) or the body cells do not counter appositely to the insulin produced (called as type 2).  

Type 1 diabetes is accompanied by the pancreas's debacle to assemble sufficient insulin on account of loss of beta 
cells. This was promulgated as "insulin-dependent diabetes mellitus" (IDDM) or "juvenile diabetes" formerly. The 

https://en.wikipedia.org/wiki/Pancreas
https://en.wikipedia.org/wiki/Insulin
https://en.wikipedia.org/wiki/Type_1_diabetes
https://en.wikipedia.org/wiki/Beta_cell
https://en.wikipedia.org/wiki/Beta_cell
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dearth of beta cells is due to an autoimmune response(Awuchi et al., 2020). The reason of this autoimmune response 
is still unrevealed.  
Type 1 diabetes is also called insulin-dependent diabetes , juvenile diabetes. This is dreadful sort of diabetes 
mellitus where insulin production from the beta cells of the pancreas is declined drastically which in turn result in 
reliance on insulin supplied externally. The onset of the disease customarily eventuate at earlier the age of twenty 
five. 
Type 2 diabetes is also known as non-insulin-dependent diabetes, adult-onset diabetes or maturity-onset diabetes. 
This is a clement and occasionally asymptomatic system of diabetes mellitus. It is contemplated as dwindled tissue 
susceptibility to insulin and via impeded beta cell function. It is commonly aggravated because of weight 
complications and commonly treated by diet and exercise. 
1.1 Type 1 diabetes 

Type 1 diabetes is by and large thought to be triggered by an defense-associated cause that is followed by the 
destruction of insulin-producing pancreatic β cells (Todd, 2010). Conventionally, it has been considered that type 1 
diabetes turned into a pervasive disorder among kids and adolescents. Nonetheless this  notion has modified in last 
decade, thus that duration at indicative start is not a interdicting component now.(Bluestone et al., 2010) Polydipsia, 
polyphagia, and polyuria (the inception of disease is linked with this typical trio) followed by conspicuous 
hyperglycemia which stands out as diagnostic attribute in kids and juveniles, and in a reduced amount in grown up 
individuals. The only way to combat with the diabetes type 1 is lifetime treatment is needed in which expeditious 
extrinsic insulin supply is crucial.

 
Figure 1 

 Model of the pathogenesis of T1D. Improved by permission from BMJ Publishing Group Limited. Devendra et al., 
2004  
The autoimmune demolition of the pancreatic b cells is an indicatory attribute in type 1 diabetes (DMI). The absence 
of self-endurance to pancreatic b-cell autoantigens paves the path towards pathological process of diabetes type 1, 
disturbance or diminishing of immunity either centrally within thymus or within the outskirts, causing an immune 
laceration in pancreas. The collective incidence of growing DM1 as much as the age of 20 have risen upto 6.7%, 
availing Finland's national registry with 5,291 offspring of a DM1 parent (Harjutsalo et al., 2006) The progeny’s 
menace of growing DM1 was worse for successor of mothers having DM1 (5.3%) compared to fathers  (7.8%). The 
peril of flourishing DM1 in successors and parents of pro bands with DM1 has been investigated by Colorado study 
with the help of 1,5861 patients of diabetes type 1. (Harjutsalo et al., 2006). The threat  for fathers has become 
intricate compared to mothers and could be elevated if the first affected individual in lineage turned into detected 
earlier age 7 (Harjutsalo et al., 2006). The prevalence of DM1 is rising globally (Onkamo et al., 1999). Only 
minimal information is debunked that specifically which environmental factors contribute in development of 
diabetes type 1.  Even the genetic associations and mechanism responsible for DM1 are not comprehended utterly 

https://en.wikipedia.org/wiki/Autoimmunity
https://www.dictionary.com/browse/insulin-dependent-diabetes
https://www.dictionary.com/browse/non-insulin-dependent-diabetes
https://www.dictionary.com/browse/maturity-onset-diabetes
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but many breakthroughs have been made in this field. here is a review of the genes that have possibly vindicated 
DM1 associations.  
 Among all the cases of diabetes in Finland, type 1 diabetes account for about 15%. The incidence of this disease 
fluctuate about 100-fold around the globe. The country having highest prevalence rate of type 1 diabetes is Finland 
with >50 per 100 000 in <15-year-olds and on the other side China and Venezuela have lower incidences of about 
0.1 to 4.5 per 100 000 (Borchers et al., 2010; Harjutsalo et al., 2008). The contrast in genetic backgrounds and 
environmental disclosure is responsible for the variability of incidence of diabetes type 1 globally. The fluctuating 
environmental conditions can also be a contributing factor for elevation in prevalence of this disease internationally 
during the last three years. This is elucidated by taking in account the depleted recurrence of freshly diagnosed 
adolescents with high-risk HLA genotypes, in s despite unchanged frequency of these genotypes within general 
inhabitants. This is a indication that the environmental pressure has inflated and inclines  much reduced genetically 
vulnerable individuals to the disease (Borchers et al., 2010; Hermann et al., 2003). 
The influence of different genetic and non-genetic factors is taken in account for the peril of such complex disease 
such as diabetes type 1. It has been presumed that for such complex diseases, gene interactions and epistasis is really 
familiar(Moore, 2003) The reduced effectiveness for funding the susceptible loci for different disease is linked with 
genetic interactions and epistasis.  (Cordell, 2002). Shifting from monogenic disease to a complex disease the 
evaluation of multiple loci at a single time turns out to be quite rational but the models and theories come out to be 
progressively complicated due the extension of range of loci. 
Further questioning and additional research has to be done to find out contribution of SNP (additiona l independent 
or not) with the genes whose linkages with diabetes type have been considered as authentic and that has been 
recreated among different studies for having association with T1D. Moreover, as extensive range ample genomic 
case/control association studies are in progression as well as swiftly catching out new associated SNPs and genes. 
Likewise for the sake of replication and comparison purposes exploration of these factors and associations in a large 
independent circle of relatives-based totally cohort is of great interest. This project also comprises replication from a 
central nonsynonymous SNP scan1. By taking benefit of the authority of presently accessible technology and of the 
extended group of family material gathered by the Type I Diabetes Genetic Consortium (T1DGC) a complete 
research of formerly reported pronounced correlations of non-MHC genes with T1D was performed in this research  
(Rich et al.,2 this volume). This research was absolutely done divulge and find out former link reports on  contender 
genes. Moreover, these findings and the genotypes have required to be added in T1DGC families to find out 
likelihood of inscribing other queries related to features of these genes in diabetes type 1, the effect of genes 
depending on sub phenotypes such that linkages between risk genotypes and parental lineage of origin effect, for 
instance population heterogeneity. 

 
Figure 2 
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The history of 25 year old having type 1 diabetes -type concept has been reconceived. 

The model of type 1 diabetes was proposed in 1986 at first and it was recreated as shown in black. Addendums and 
suggestions hinged on contemporary knowledge gains are illustrated in purple.(Scholle and Ulmer-Scholle, 2003) 
 

1.2 Symptoms 

The wide spectrum of symptoms is offered by diabetes but some conventional indications and symptoms of 
unattended diabetes are unintentional weight loss, polyuria that is escalated urination, polydipsia i.e. elevated thirst, 
and polyphagia i.e. escalated hunger(Cooke and Plotnick, 2008).there is difference in timing of development of 
symptoms in both types of diabetes so the patients of diabetes type 1 develop symptoms within weeks or months 
whereas in the patients of diabetes type 2 symptoms develop gradually or even maybe absent in them 

Some various symptoms and signs which are not even specific to disease can indicate the inception of diabetes. 
Moreover, they are further comprised of presence prickling skin, unfocused vision, gradual healing of cuts, fatigue 
and headache. The changes in shape of eye leading to vision disturbance can be caused by glucose incorporation in 
lens of eye due delayed surplus blood glucose. The diabetic retinopathy can be a reason of permanent vision loss. 
Diabetic dermadromes are the skin rashes that transpire in diabetes .(Rockefeller, 2015) 
1.3 Etiology 

Nevertheless, negligible genetic linkages and associations have been developed for even most common diseases 
(Hirschhorn et al., 2002). In the etiology of diabetes type 1, there are minimum four variable genetic loci are setup 
as causally concerned in with type 1 diabetes. The idiosyncratic opportunity of evaluation of gene-gene interaction 
among reputed liable genes is provided by them. By virtue of different perspectives definite amalgamation of alleles, 
DQA1 DQB1 and DRB1 in  CTLA4, human leucocyte antigen (HLA) complicated, variants in the insulin gene 
(INS) and the protein tyrosine phosphatase, non-receptor type 22 gene (PTPN22) were frequently linked with DM1 
propensity (Undlien et al., 2001). Generally all the gene linkages and setup loci are meant to be complex in 
regulation of immunity but on the other hand the specification of agency adverting to polymorphism linked with the 
risk of diabetes type 1 is barely acknowledged. The evaluation of contribution of genes towards providing crucial 
data about risk probability and biological interactions is complicated and disputable than it is originally thought to 
be (Li and Reich, 2000; Thompson, 1991)(Cordell, 2002). 
The studies providing information about interaction of INS and HLA have conducted earlier and resulted in 
evaluation of disputed conclusions. (Bottini et al., 2004; Julier et al., 1991). The combined effect of HLA and INS is 
quite puzzling because they give divaricated results and further the definitions and phraseologies of their reciprocity 
are unreliable(Phillips, 1998). The choice of  scale used interpret properties effects the apprehension of statistical 
interlinkage(Cordell, 2002). Nonetheless the increment of various risks if frequently regarded as independent. 
(Risch, 1990). However the multiplicatively of threat is often considered as peculiarity (Wade et al., 2001). The 
cumulative effect of interaction of both INS and HLA is  contradictorily mention as a multiplicative sequel (Cordell 
et al., 1995; Dizier et al., 1994), in some places regarded as additive (She et al., 1994), if affirmation of interaction 
(Cordell et al., 1995), and non-interacting (Dizier et al., 1994; Laine et al., 2004; She et al., 1994). 
1.4 Screening and prevention 

In the high-risk living beings, the American diabetic society has improved their recommendations and suggested 
screening for islet autoantibodies lately. (Association, 2014). The screening is required to turmoil in the supervision 
of institutional testing study though the immensely sensitive serological scrutiny is not accessible on a wide scale. 
The strategy is done by production of large clinical nexus and screening of p opulation has been done through trial 
networks i.e. TrialNet, that is subsidized by National Institute of Health. It has been noted that extent of diabetic 
ketoacidosis (DKA) is declined by pinpointing individual positive islet autoantibodies. (Elding Larsson et al., 2014).  

The diabetic ketoacidosis can lead to disturbed mental state followed by coma and can even result in death so 
preventing DKA is really crucial(Rewers, 2012). As a matter of fact, the common cause of deaths in children having 
diabetes type 1 is usually due to KDA (Edge et al., 1999). The diagnosis of  DKA is comparatively customary 
without even the aid of screening(Dabelea et al., 2014). About 42% of children having T1D were diagnosed with 
presence of KDA according to EURODIAB study (Levy-Marchal et al., 2001).  

The insulin therapy of children having T1D can be commence earlier by determination of victims having positive 
autoantibodies and this can be followed by the studies and researches aiming at preserving mas s of beta cells of 
pancreas. The maintenance adequate endogenous insulin level can decline hemoglobin, decrease the peril of 

https://en.wikipedia.org/wiki/Weight_loss
https://en.wikipedia.org/wiki/Polyuria
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https://en.wikipedia.org/wiki/Pruritus
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hypoglycemia, leads to declined dependence on externally aided insulin and helpful in reducing complications in 
adults (Group, 1987; Group, 1998; Mortensen et al., 2010; Mühlhauser et al., 1998; Nakanishi et al., 1990; 
Nakanishi and Watanabe, 2008; Panero et al., 2009; Sjöberg et al., 1991). Only a negligible amount of data is 
compiled with respect to children's residual beta cell mass of pancreas during elemental year after succeeding of 
T1D.  (Böber et al., 2001; Bonfanti et al., 1998; Komulainen et al., 1997; Mortensen et al., 2010; Picardi et al., 
2006). A study has done regarding remnant β cell and it has divu lged that children lacking critical hypoglycemia had 
escalated amount of remnant beta cell mass than the children with severe hypoglycemia. (Egger et al., 1991).  

Diabetes type 1 disease is a complicated disorder which is able to fulfil the requirements of disease which needs the 
development of screening program according to WHO. The understandable history of the disease, apparent latent 
stage of the disease, integrate screening reports issued by laboratory and fixed cost of quality treatment and 
diagnosis, these are some principles issued by WHO (Strong et al., 2005). The Barbara Davis Center for Diabetes 
and other tertiary referral center have strategy of measuring islets antibodies reliably in serum by radioimmunoassay 
with a probing specificity of 99%. The probing range of sensitivity of autoantibodies is 70-80%.  

 The screening process can desirable if it is cost effective, practical, comprise of highly sensitivity and absolute four 
autoantibodies needs to be computed in solitary assay plate. To proceed with this screening process a blood sample 
along with shipping of capillary and venous blood sample is required to be brought in laboratory to appraise islets of 
autoantibodies nowadays. There is exclamation on its feasibility because technical failures in collection of sample 
and having high cost so it is not feasible to be done on wide range of population. The substitute of screening wide 
population ranges of infants is to be done with dried blood samples and it is successfully implemented for metabolic 
and other complicated disorders.  (Clague and Thomas, 2002).  

In hypothetical conditions the individuals having positive screening test should be followed by effective treatment 
leading to obstructing continuation of T1D. With additional presently afoot many secondary hindrance trials  are 
completed. It is crucial to proceed and keep up with secondary prevention proceedings with the follow up of goal of 
obstructing continuation to T1D in the patients having positive islet autoantibody because the screening of 
population on wide range may become practical in future. The benefits such as looking over by dexterous medical 
personnel, former prognosis of DM1, declined morbidity of DKA and prior progression of insulin treatment can be 
given to the patient enrolled in clinical intervention trials. 
 
1.5 Aetiological factors 

 
There are many factors contributing towards the prevalence of T1D genetic factors may play crucial role in it but 
merely genetic vulnerability is not enough to explain the causation. Upgraded lifestyle can reduce exposure of 
microorganism causing increased immunity and leading to low prevalence of T1D, so environmental factors play 
decisive role in progression of T1D. it has been presumed that etiological factor such as vitamin D deficiency have 
also its role with its onset(Hyppönen et al., 2001) along with implications of genetic factors,.(Cooper et al., 2011) 
the role omega-3 fatty acids has also been taken in consideration(Norris et al., 2007) 
 

1.6 Aim of study 

 
The objective of this review article is to enlighten the role CTLA4, INS, HLA and PTPN22 gene in the peril of type 
1 diabetes. This review article aims to broaden the spectrum of study of peril type 1 diabetes taking in account the 
impact of genetic and non-genetic factors. It has also reviewed the variation of number of people affected in 
different countries, the elements influencing this conflict and extended the contribution of joint effect of HLA and 
INS and address the discrepancies and complications coming along the way.  
It also project the studies which are likely to be done in future including the advancements of techniques that are 
probable to be used in further investigation of role of these genes and contribution of further factors, constructing the 
lineage of  all facets. This also aids in investigation of the gaps left behind in different studies and research regarding 
this study and evaluating how to fill them.  
The critical evaluation of researches done earlier including quantitative effects has  been done vigilantly in this 
article. It also aims to resolve the ambiguities and contrast present in different studies and provide the current state 
of advancement of knowledge in context with the previous researches which have been done in past. It will assist in 
building a conceptual framework, reconstructing and extending past studies on the role CTLA4,  INS, HLA and 
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PTPN22 gene in the prospect of type 1 diabetes including all contributing factors and constructing a future research 
strategy.  
2.1 Genetic susceptibility 

 
The complex genetic factors play detriment role in genetic vulnerability to type 1 or type 2 diabetes. Formerly, 
solely restricted loci are known, but it's changing quickly due to expansion of highly dense genotyping assemblage 
that have permissible extensive genomic association studies. The number of identified loci has been extended to 
more than ten for all kind of diabetes by latest research. The immune injury in pancreas and thymus is mainly done 
by T1D genes 
 
2.2 Genetic variation 

 
Genetic alterations among the wide ranges of human population palaver numerous liabilities to genetic diseases on 
every individual. To deliberate about diabetes mellitus genetic inclination, there is a pair of obligations. The gene 
require to perform a role during pathogenic operations  
Secondly, the alteration in genetic function must be done by variation in deoxyribonucleic acid.  

DNA sequences occur in the form double helix structure in human. About 22 pairs of autosome and a pair of sex 
chromosomes (X and Y) are present in three billion DNA base pairs . Chromosomes numbering from 1 to 22,  
starting from longest ending at shortest. In human nuclear  genome there are about 20,000-25,000 protein coding 
genes are determined (Stein, 2004). There is smaller and circular DNA genome is present additionally comprises of 
human mitochondrial genetic array. The length of mitochondrial genome is approximately 16.6 base pair and it 
keeps on varying with respect to different tissue and cells. The number of genome concealed by mitochondrial 
genome is about thirty seven. 
 
The single base modification is most common type of DNA variation. These are called as single -nucleotide 
polymorphisms (SNPs). The most contemplated DNA variation is occurred by SNPs with frequencies is greater than 
1% that happen every hundred to three hundred bases.  Most of single nucleotide polymorphisms do not affect any 
genetic function. A nonsynonymous SNP is able to alter genetic function by affecting sequence of amino acid in a 
peptide chain or adaption and modification of genomic expression splicing the genome alternatively. The substituted 
nucleotide either enhance or decline genetic function by gain and loss respectively.  
 
 Taking in account SNPS there are further other kinds of genetic polymorphisms like insertion, and deletion 
polymorphisms. Any alteration or genetic polymorphism is capable of changing susceptibility of individual towards 
a genetic disease. In maximum cases, a disorder associated with polymorphism is not inherited in a Mendelian 
manner because the disorder (genetically complex disease) must be contributed through polymorphisms from 
multiple dissimilar genes. 
2.3 Genetic Variations and Diabetes 

 

There is a study based on complex  genetic disease such as diabetes type 1 and 2 (Cordell and Todd, 1995; Florez et 
al., 2003). The identity ratio of monozygotic twin is excessive compared to dizygotic twin in both type of diabetes. 
The rate of relationship of monozygotic twin ranges from 21-70% in diabetes type 1 and for dizygotic ranges from 
21-70% (Redondo et al., 2001). 
 the  rate of relationship of dizygotic twins is 43%  and for monozygotic twins is 63% in  diabetes type 2.  (Poulsen 
et al., 1999). 
The sibling of both cases of diabetes type 1 and type is in elevated risk than whole. The probability  from progeny of 
T1D individuals is around s ix percent whereas four tenths percent percent in the European region (Cordell and 
Todd, 1995). The risk of being diabetic with sibling of  DM2 four to six times higher than a normal person. (Florez 
et al., 2003). The genetic linkage of both types of diabetes is undeniable but the mechanism of pathogen esis is quite 
complex because it depend on bot genetic and non-genetic factors. 
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Figure 3 

 

Classification factor for SNP including environmental nexuses and genetic variations. Likewise, unusual mutations 
in Medallion will support uncommon forms of diabetes.(Scholle and Ulmer-Scholle, 2003) 
 
The association study and linkage study are the only two methods to locate diabetes genes. The genes present in 
close immediacy on a chromosome causes initiation of co-segregation of genes which in turn affects genomic region 
that is a part impacted relation evaluated by linkage study. The former study observes the simultaneous genetic 
incidence of  indicators linked with disease has been studied in association study .The family based study and 
population based study are the two types of association study done by using transmission disequilibrium test and 
case control format respectively. Association with the both type of studies has soaring arithmetical power to some 
extent, which is auxiliary challenging on the sample magnitude. The latter type of study in association study is able 
to agony by partiality from inhabitant's hierarchy. Citizenry ranking happens when there are numerous subdivisions 
having divergent allelic recurrences present in inhabitants. The variant fun damental recurrence of alleles  in 
experimented sub divided clusters might be self-determining of the disease  and can pave path towards wrong 
inferences of disease application (Cardon and Bell, 2001).  
 
Association trainings are more formidable, but the area enveloped by each marker is confined that is why it is 
focused, targeting having triplet methods. (1) Studies of the connection can pursue 1a analysis of the linkage. The 
genetic regions established by linkages usually extend  over several mega bases and assorted genes throughout the 
field. Therefore, a analysis of an interaction is required to determine the disorder that corresponds to the gene. (2) 
Association analysis can use an approach to the contender gene. A n association research will disclose the disease-
contributing impact for contender gene involved in a disease regardless of  the gene location in an important area 
from interrelationship analysis. Instances of this approach are the PTPN22 genes DM1 (Bottini et al., 2004),INS(Bell 

et al., 1984), , and IL2RA(Vella et al., 2005) . (3) There is a genome-wide correlation (GWA) most recently in 
research. 6So far, all genes known to be linked to the s usceptibility of type I diabetes (T1D) initiated in candidate 
genetic studies. There have been limited associations for general studies (such as HLA, INS, PTPN22), but others 
have only been simulated, or have not been simulated, in some studies. 

2.4 Genes Of Type 1 Diabetes 

 

2.4.1Role of HLA (Human leukocyte antigen) 

 

The HLA locus is most crucial factor for genetic susceptibility of DM1 . (Figure 2).  198 
The cell-surface antigen-presenting proteins is encoded by genes of class one  and class two genes of HLA.  
.  

 
Figure 4 
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The most polymorphic proteins in human genome are the HLA proteins. Through many differences in amino acid 
the evolutionary advantage of heterozygosity has been determined, allowing the depiction of a broader spectrum of 
antigens from developing antigen. A code headed by an asterisk classifies the various alleles. 
 About 50percent of the vulnerability of genes to DM1 in the European inhabitants is due to HLA class II genes. The 
most beneficial influence for the HLA-DQ is from DQB1 * 0602 and the lowest effective chance is from DQB1 * 
0302. The most aggressive danger for HLA-DR is from DR*0401 (in serological jargon, DR4), and the most 
armored impact is from DR*15. Due to strong connection between DQ and DR it is  difficult to segregate them, 
called linkage disequilibrium.. 
 
The most protective influence is the genetic interaction (DQ*0602-DR*15 ) haplotype and (DQ*0302-DR*0401) 
haplotype OR (95% CI) =3.877 (3.480, 4.318). 
 The levels of haplotypes of the DQ-DR and DQ, DR alleles fluctuate significantly in modified cluster of people, 
mirroring past encounters with various pathogens. For the regularity of a thorough population, the involved 
observers may broach to the National Center for Biotechnology and information  Major Histocompatibility Complex 
database. 
It is evident that 90-95% of young children with T1D have all haplotypes of vulnerability, but the defensive DR2-
DQB1 * 0602 reaches 0.1 percent. HLA-mediated vulnerability accounts for 50 percent of T1D genetic liability. 
HLA category II haplotypes are graded in a pecking order of threats. Those with the immense risk genotype in the 
general population DRB1 * 03-DQA1 * 0501-DQB1 * 0201 / DRB1 * 0401-DQA1 * 0301-DQB1 * 0302 have an 
absolute 5% hazard of developing diabetes at the age of about 15 years. 
 
2.4.2 Role Of Insulin (INS) 

 

The insulin gene was initially measured as a contender risk element in region 11p15.5 and is amongst the most 
constantly cloned regions interlinked with T1D, composed of HLA haplotypes. (Bell et al., 1984; Julier et al., 1991) 
The most T1D-associated symbol includes a distinctive variety of tandem repeats (VNTR) positioned at five 
hundred and ninety six upstream base pairs of the INS point. Class one or short alleles (26-63 repetitions of the 
concord arrangement), Class two or intermediate alleles (64-139 reiteration), and Class III or long alleles (140-210 
repetitions). Class one and three were linked in contrasting ways to T1D. The Class two transitional alleles are very 
uncommon and have no lucid relation with the disease (Vafiadis et al., 1997). 
 
New studies have given a portable insulin sign works as the key autoantigen responsible for commencement the 
thymus lymphocytes' autoimmune demolition of the beta cells and cause in DM1 in individual along with diabetic 
mouse model (NOD) as a consequence. The insulin self-tolerance hallmark and its demeaning in DM1 is rather 
implicit even though there is coherent corroboration of a substantial core recognition role in the thymus. The 
indication that the core resistance of T-cells to tissue2 specific antigens requires their luxate existence in the thymus. 
Transgenic allo- or xenon-antigens forbearance indicated under the insulin proponent that may be transferred to non -
trans genic mice by thymus transplant. 
 

2.4..3 ROLE OF CTLA4 

 

(CYTOTOXIC T-LYMPHOCYTE ASSOCIATED 4) 
 
Several experiments have evaluated CTLA4 SNPs to appraise since it is a target gene for T1D and several 
other autoimmune disorders (Nisticò et al., 1996) But, the multiple studies has shown fluctuating replication 
results.(Marron et al., 1997)On the origin of a large study,(Ueda et al., 2003)the linkage of CTLA4 and T1D 
is usually coroborated. The classification of the slight increment in peril, the limited magnitude of earlier 
studies, the numerous SNPs reported in discrete studies, and the absence of coordinated rearrangement at this 
gene causing the discordance between numerous studies. A suggestive indication of kinship with T1D with a 
CTLA4 (IDDM12) area was depicted along with normally positive association effects. Such findings offered 
further evidence for CTLA4 's function in T1D, while CTLA4's recently published T1D-associated SNPs 
were unable to explicate the amount of T1D linked to this locus.(Concannon et al., 2005)Defined the rank of 
the reported signal, CTLA4 was involved in set 1 genes with complete SNP density scope for review. 
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CTLA4 has been involved in researches and studies  for several years and many studies have debunked 
associations or linkages between this autoimmune disease and the chromosomal sector, primarily T1D 
(Dubois-Laforgue et al., 2001; Field et al., 2005; Pani et al., 2000; RAMOS‐LOPEZ et al., 2006)(Morrison et 
al., 2004). The gene is positioned on the 2q33 chromosomal area, accompanied with another pair of genes 
indulged in the defensive action; the ICOS co-stimulator and the CD28 nemesis CTLA-4. Within this 
segment, the LD patterns expressed two chains, one containing CTLA4 and the other compromising CD28 
gene, and the ICOS end of 5.' The first research incomplete the signaling to and from the CTLA4-ICOS 
system 

 Epidemiology 

 
The number of people affected by diabetes type 1 is increasing day by day globally, unhealthy lifestyle and sharp 
rise in rate of obesity is contributing to its increase. In 2013, it is estimated that about 382 million people were 
affected by diabetes type 1 internationally and latest statistics have shown that this number will elevat ed to 592 
million globally by 2035. According to etiological classification of diabetes, there are mainly two type of diabetes, 
diabetes type 1 and diabetes type 2. The stats of prevalence of diabetes type 2 shows that it affects roughly 85% of 
population, comprising of majority of whole diabetes prevalence. Both the major form of diabetes can lead to 
various complications, they affect both micro and macro vascular endpoints. They causes retinopathy, nephropathy, 
neuropathy, and cardiovascular complication in micro and macro vascular endpoints respectively. In addition to this, 
the treatment of diabetes can be a financial burden in many cases and it also reduces the quality of life, these all 
factors make it crucial widespread health condition.  
3.1 Type 1 diabetes 

 
The dawn of DM1 and its rapid emerging rate is drawing medical attention. The frequency of cases of diabetes type 
1 is piling up day by day globally. The following data can provide the contribution of different factors such as age, 
gender and population rate to the onset of diabetes type 1.  
3.2 Geographical variation 

 
 
The overall diabetes type 1 incidence rate ranges considerably from one area to another (Galler, Stange et al. 2010). 
Diabetes type 1 prevalence differs globally between 100 and 350 folds between the different states and countries 
(Karvonen, Viik-Kajander et al. 2000). Finland and Sardinia have the highest morbidity rate; South American states 
and countries have the lowest morbidity rate, that is. Brazil and Venezuela. 
Countries in Asia such as China and Thailand have a lower or adequate incidence (Karvonen, Viik-Kajander et al. 
2000; Borchers, Uibo et al. 2010; Panamonta, Thamjaroen et al. 2011) 5 and 20 in per 10,000 children or adults per 
year 
There are regions with incident levels of twenty seven to forty three per hundred million children and teens a year. 
Central European countries' ubiquity values diverge from eight to eighteen per hundred thousand kids / juvenile per 
year, despite the number of countries in Sardinia. In German children aged 0-14 years the incidence of Type 1 
diabetes for 1987-1998 was stated to be 13 per 100,000 annually and 15.5 per 100,000 per annum for 1999-2003. 
Incident rates were reported in the former German Democratic Republic, which existed from 1960 to 1989 
registered incidence levels between 7 and 14 per 100,000 children/adolescents  per annum (Galler, Stange et al. 
2010). 
The incidence rates of type 1 diabetes mellitus in Mediterranean countries also show variations,  but there are still 
irrelevant and unreliable data for a few of them (Muntoni 1999). In conclusion, the Polar tropical descent does not 
seem as compelling as beforehand thought when it comes to the information on DM1 pervasiveness. If the ubiquity 
of DM1 is compared among countries, the dimensions of samples must be kept in mind and, consequently, the 
magnitude of sampling.  As things go, the recurrence of DM1 in many regions, such as America or Italy, with 
significant fluctuations. In comparison, a Romanian analysis found that the towering as well as ultimately 
underneath occurrence values in many regions around the world were very geograp hically distinct (6,71 times). 
(Ionescu-Tirgoviste, Guja et al. 2004) . 
 Although some geographical variability in type 1 diabetes is thought to elucidate genetic factors, their frequency is 
not quickly increasing. The diminishing percentage of newly identified children with high -risk genotypes suggest 
that environmental factors can cause Type 1 diabetes in genotypes previously unstable in infancy. (Borchers, Uibo et 
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al. 2010) Migration studies further support the significance of ecological facets for the provision of DM1 
(Soderstrom, Aman et al. 2012).  
 

3.3 Temporal variation 

 

The increase of incidence of diabetes type 1 recorded is roughly 3% worldwide (Group, 2006a)  and 3.9% in 
Europe(Patterson et al., 2009) annually. The outbreak is getting higher in low incidence countries and it has 
observed that the pronounced increase occurs in winter and autumn.(Moltchanova et al., 2009) 
3.4 Treatment outcomes 

 
In the wake of thirty years of onset of diabetes the collective extent of burgeoning disease of retina followed by 
vision impairment is fifty percent, kidney damage is twenty five percent and heart and vessels disease is fourteen 
percent. In conventional DCCT treatment group, this reduced to forty seven percent, seventeen percent and fourteen 
percent respectively. However, in rigorous DCCT cure group the incidence rate is lowered to twenty one percent, 
nine percent and percent. In addition, underneath one percent lost vision, needed kidney transplant, or required to cut 
off body parts due to diabetes at that moment. 
3.5 Age 

 
Type 1 diabetes is major diabetes among youth and it effects the youth of age group 20s worldwide (Group, 
2006b),(Vandewalle et al., 1997) ,(Thunander et al., 2008). The prevalence rate peaks from birth to age group of 10-
14 years during the onset of puberty(Dabelea et al., 2007),(Group, 2000). The incidence rate of diabetes type 1 
patients is elevated in people of age group 0-4 years in Europe(Group, 2000).  The incidence rate dwindles after 
passing the puberty age and tends to sustain in the age group 15-29 years. The morbidity rate of diabetes type 1 is 
lower in adults than in children(Haller et al., 2005). 
T1D therapy is often delayed after the diagnosis (Turner et al., 1997). Persons with confirmed autoimmune diabetes 
is related to as individuals that have latent autoimmune diabetes (Leslie et al., 2006) . 
3.6 Gender 

 
Most of the autoimmune diseases disproportionately affect females (Soltesz et al., 2007).  The diabetes type 1 affect 
both male and female equally. Overall, in high-incidence nations, a minor male imbalance occurs compared to 
females, while in low-incidence countries, these variations are somewhat different. In adults and mostly in puberties, 
mainly in European regions, there are usually men in surplus. (Bekris et al., 2005; Kyvik et al., 2004; Pundziute-
Lyckå et al., 2002; Weets et al., 2002).  
However, a characteristic pattern has been noticed that the regions and states h aving higher prevalence rate of 
diabetes type 1 i.e. European countries have high ratio of male affected and the countries having declined incidence 
rate i.e. non-European states have high ratio of females (Green et al., 1992; Karvonen et al., 1997). 
3.7 Environmental factors 

 
Epidemiological studies have shown that components of the environment which function primitively throughout 
existence appear to activate the defensive mechanism operation in genetically venerable persons. The ecolog ical 
causes which commence the demolition of pancreatic beta cells remain anonymous. 

Incidence and Prevalence of T1D 

 
It has been presumed that contemporary condition regarding T1D that the varying environmental factors activate the 
autoimmune beta cell destruction of pancreas although it is also followed by alternative hypothesis (Wilkin, 2001 
#2),(Bruno, 2016 #4). 

With the increasing age the prevalence of T1D is also increasing globally, peak incidence perceived in the ten to 
fourteen year olds. Disputation between countries were also recorded at levels three to five times elevated in 
Sardinia than in Italy, comparable differences identified in Portugal, New Zealand, and China. A statistically 
relevant excess occurrence of males and females was recorded in  3 centers, but no community registered an excess 
of females .These authors postulated that the clarification for differences may be on account of contradiction in 
genetic amalgam or ecological and psychological facets within ethnic groups. It is also anno tated that population 
sensitivity to putative etiological factors for T1D can alter rapidly in countries experiencing rapid social change, 
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underlining the significance of these records for the production and evaluation of genetic and ecological conjecture 
on T1D pathological process. 

In the SEARCH report, the incidence of T1D in young people under the age of 20 years or 5,399 cases in a 
population of ~3.5 million was 2.28/1000 (Group, 2006a). Most children are referenced and treated in tertiary 
centres, where clinical data are captured more readily. The Youth SEARCH study estimated that 18,436 U.S. youth 
were lately detected with DM1 in 2009. Per year, 78,000 teenagers worldwide are infected with type 1 diabetes. 
Compared to the Finns with the lowest level (64.2 per 100,000 per annum) (Harjutsalo et al., 2008). The number of 
young people with type 1 diabetes in the US was reported at 166,984 (Pettit, 2014 # 9). The approximate occurrence 
of type 1 new-onset diabetes in some estimated age above 20years. (Miller, 2012 #10)..  

In the USA, in a multi-center study programmed to estimate diabetes incidence and prevalence in the USA in 
accordance with their age , sex and ethnicity, the SEARCH for diabetes in youth has revealed incidents or specific 
victims of DM1 amidst entities of more than twenty years old.  (Dabelea et al., 2007). In 2002–03, a population of 
about or more than ten million people under surveillance diagnosed 1,905 youth with T1D in SEARCH. In non -
Iberian White youngsters the aggregations were at peak in comparison to other races and racial groups, and in 
females were marginally elevated than in males. The T1D incidence rates in 2002–03 ranged in the ages between 
five to nine and ten to fourteen years, with an age-group incidences of zero to four is 4.3, 5 to 9 is 22:1 and 10 to 14 
is 25.9 and 15 to 19 is 13.1, for each 100,000 person-year age group.  

It has been noted that the SEARCH study's T1D incidence rates are eminent  than previous US Allegheny County 
records..(Libman et al., 1998), and from Philadelphia(Lipman et al., 2006) for non-Iberian white children but 
underneath in comparison with African American children(Lipman et al., 2006); whereas the SEARCH statistics 
were similar for Iberian youth to those recorded in Philadelphia for Puerto Rican children.(Lipman et al., 
2006),(Lipman et al., 2002) but elevated compared to Colorado in the 1980s (Kostraba et al., 1992). 

DISCUSSION 

Diabetes has been studied for ages. Different researches have been conducted to investigate abo ut its cure, treatment, 
factors on which it depends and contradiction between geographical regions, age and gender vulnerable to it. It is 
heterogeneous complex disease affecting insulin resistance ability of skeletal muscles and liver. Depending upon 
mode of action of this disease there are two main types of diabetes type 1 and type 2. Diabetes type is also known as 
juvenile diabetes as it affects children and adolescents, associated with annihilation of beta cells causing in reduced 
amount of insulin thought to immunity associated type. Patient has to be dependent on external insulin sources 
followed by hyperglycemia and many other complications.it has varied range of symptoms some common 
symptoms weight loss, polyuria, polydipsia, and polyphagia (Cooke and Plotnick, 2008). This appears rational to 
measure a couple of locus at a time while going from monogenic diseases to complex diseases, but models are 
getting more difficult as the number of loci grows. A whole research has been conducted on significant links 
between non-MHC genes with type 1 diabetes. The overall aim was to repeat or further investigate earlier linked 
work on candidate genes; furthermore, these genotypes and archives in families of T1DGC have potential of 
replying to explicit questions about T1D's gene facets, such as population heterogeneity, sub phenotypic -based 
effects of genes, the connection between danger genotypes and parents. There are currently four distinct genetic loci 
implicated in assessing a type 1 diabetes etiology. Earlier research revealed INS-HLA activity and analyzed the 
effects of various differences (Bottini et al . , 2004; Julier et al., 1991). The cumulative role of outcomes of INS and 
HLA are confounding as they have dismissed various studies and little faith in mean ings and the parlance of 
relations (Phillips, 1998). The recommendations for autoantibodies islet screening in the pancreas by the American 
Diabetes Association have been updated. (Association, 2014). Genetic predisposition is not the only element in type 
1 diabetes growth. In its implications, environmental factors play a key role. The improved environment has 
minimal susceptibility to microorganisms and thus elevated autoimmune rates. 

 In the case of shared effects, few studies have tested the more recent  susceptibility loci of type 1 diabetes PTPN22 
and CTLA4. The aim of the research was to determine the cumulative effects in type 1 diabetes of the four known 
susceptibility loci INS, HLA, PTPN22 and CTLA4, utilizing a balanced methodology. There are two a pproaches to 
find the diabetes genes, which are study of associations and study of connections. It is known that 90-95 percent of 
young T1D children are vulnerable to any or both haplotypes, but the armored DR2-DQB1 * 0602 exceeds 0.1 
percent. HLA-mediated vulnerability accounts for 50 per cent of T1D genetic susceptibility  
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The autoimmune disease has association with PTPN22 polymorphism, C1858T, was formerly present in T1D 
patients (Bottini et al., 2004). This effect was regularly reciprocated in maverick populations(Gomez et al., 2005; 
Ladner et al., 2005; Onengut-Gumuscu et al., 2004; Qu et al., 2005; Santiago et al., 2007; Smyth et al., 2004; Zheng 
and She, 2005; Zhernakova et al., 2005), and the similar polymorphism was then linked with variety of autoimmune 
disorders such as rheumatoid arthritis(Begovich et al., 2004; Carlton et al., 2005; Orozco et al., 2005; Simkins et al., 
2005; Van Oene et al., 2005), systemic lupus erythematosus(Orozco et al., 2005),Wegener’s granulomatosis(Jagiello 
et al., 2005) and myasthenia gravis(Vandiedonck et al., 2006). CTLA4 have drew attention for many years, and 
many different studies have identified connection between this  autoimmune diseases predominantly T1D(Dubois -
Laforgue et al., 2001; Field et al., 2005; Pani et al., 2000; RAMOS‐LOPEZ et al., 2006)(Morrison et al., 2004). In 
2013, it is estimated that about 382 million people were affected by diabetes type 1 internationally and latest 
statistics have shown that this number will be heightened to 592 million globally b y 2035. The average occurrence 
rate of diabetes type 1 varies significantly among geographical points (Galler, Stange et al. 2010) The soaring 
morbidity proportion are found in Finland and Sardinia and lowest rates are in South American states and countrie s 
that is Venezuela and Brazil a characteristic pattern has been noticed that the regions and states having higher 
prevalence rate of diabetes type 1 i.e. European countries have high ratio of male affected and the countries having 
declined incidence rate i.e. non-European states have high ratio of females(Green et al., 1992; Karvonen et al., 
1997). The prevalence of T1D escalated with the growing age in majority of inhabitants with the peak recurrence is 
observed in the ten to fourteen year olds.  Differences between countries were also recorded at levels three to five 
times elevated in Sardinia correspond to mainland Italy, with comparable differences identified in Portugal, New 
Zealand, and China. 

In SEARCH study, 2.28/1000 were reported in young people under 20 years of age in the incidence of T1D or 5.399 
in ~3.5 million people ( Group, 2006a). In almost every case of diabetes recorded, T1D is present in infants over 10 
years of age. The levels of diabetes (T1D, T2D or unidentified forms) in 154.369 youn g people in the United State 
in 2001 is reported. The tendencies were strongest for non-Iberian white children and marginally escalated for 
women than for males. However, the assessment methods differ from research to study; comparing incident levels 
per sample need to be taken into consideration. 

CHAPTER 4: CONCLUSION 

6.0 Conclusion 

The proceeding eruption of recent information associated with the biology of polygenic disease and connected 
disorders is wavering. This up to the minute information is not simply tutorial. It plays climacteric role in lying 
grounds for crucial cultivations in the hindrance and medicaments of polygenic disease in its multitude forms, 
polygenic disease impediments, reaction diseases regarding metabolic syndrome.  
The model based on genes designed for T1D advocate that the genetically interlinked unwellness consists of a little 
quantity of genes with monstrous effects, particularly the INS cistron, or HLA sector and an outsized variety of 
genes with tiny effects. Innovative ways and evolutions within the study of disparity of human genes have 
authorized the recognition of many of those genes containing high population prevalence and declined influence to 
unwellness. 
This genetic study unlatched the likelihood of attaining a concord to expect threat to T1D so as to use withstanding 
actions. Today, there is no line of operation for the maintenance of services, so there is no field unit of commitment 
so procedure located inside a individual with direct unwellness. However, a number of s cientific studies are striving 
to identify efficacious deterrent treatments and once they are able to utilize them, it will be mandatory to outline the 
risk settings that the behavior is directed towards. Some of the most powerful methods for this is the g enetic status 
results. It is aptly understood that attached warning signals for instance, the existence of either a specific antibody or 
the pathological reaction to aldohexosis testing may occur prior to the initiation of the medical disorder, so it is no t 
appropriate to use such measures as a communication within the general purity. Antibodies would involve periodic 
testing provided they develop positive at any time, even 10 years prior to the unwellness begins. In addition, quality 
to 1 antibody is not analytical of the risk of unwellness, but once this result spreads over a short time to 2 or many 
autoantibodies, like one year, the chance of prospering T1D will increase significantly. Integrating metabolic and 
medical science tests with faultless genetic stratification would decrease the study teams and build a lot of sensitivity 
in following their development, understanding earlier the beginning of T1D, and using preventive treatments after 
they are available. 
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