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Abstract

Type-1diabetes (T1D) whilst being a chronic disease, the defining feature of which is the
destruction of the insulin-secreting beta-cells and subsequent dependence on exogenous insulin,
IS possessing with hallmark characteristics of the complex T cell-mediated autoimmunity
superimposed on genetic susceptibility. Both genetic and environmental factors combine to
precipitate disease, and the outcome of the pathological process is dependent on multiple
interrelated factors. The annual global incidence of T1D is increasing by 3-5% per year. The
HLA genes are reported to account for approximately 40-50% of the familial aggregation of
T1D.Current approaches for the prediction of T1Din screening studies take advantage of
genotyping HLA-DR and HLA-DQ loci, which is then combined with family history and
screening for autoAbs directed against islet-cell antigens. Inclusion of additional moderate HLA
risk haplotypes may help identify the majority of children with T1D before the onset of the
disease. Fine mapping and functional studies are gradually revealing the complex mechanisms
whereby immune self-tolerance is lost, involving multiple aspects of adaptive immunity. The
triggering of these events by dysregulation of the innate immune system has also been implicated
by genetic evidence. Finally, genetic prediction of T1D risk is showing promise of use for
preventive strategies. Understanding of the genetics, environmental factors, and natural history
of T1D has led to greater understanding of the etiology and epidemiology of T1D. Anti islet
auto-Abs can be detected before and at time of clinical diagnosis of disease. Auto-antibodies
(auto Abs) to beta cell antigens (Ags) are used in the diagnosis of T1D, and studies have shown
that they can be used to predict risk of developing T1D in first degree relatives of pro-bands.
Strategies for disease intervention, therefore, will not only require the induction of T-cell
tolerance by tipping the balance towards regulation but will also need to contain approaches that
result in the scavenging of inflammatory mediators, in order to facilitate repair. FoxP3-
expressing CD4(+) regulatory T cells (Tqs) are potential candidates to control autoimmunity
because they play a central role in maintaining self-tolerance. There is thus a requirement for an
increased, collaborative effort between stem cell biologists and immunologists in order to tailor
an optimal therapeutic strategy for the treatment of this debilitating disease whilst translating the
basic outcome into the daily clinical practice. There is an immediate need to restore both B-cell
function and immune tolerance to control disease progression and ultimately cure T1D.
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