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DESCRIPTION

Type 2 Diabetes Mellitus (T2ZDM) is a widespread chronic
condition with a significant global impact. While lifestyle factors
such as overeating and physical inactivity are established
contributors to T2DM development, considerable scientific effort
has also been directed toward identifying genetic risk factors.
genetic with  T2DM

pathogenesis involve genes integral to glucose metabolism and

Numerous mutations  associated
insulin signaling [1]. Among the genes extensively investigated for
its role in T2DM is the anti-aging gene Klotho (KL). Despite the
precise mechanisms remaining unclear, accumulating evidence
underscores a strong association between Klotho and T2DM
development. The KL encodes a type I transmembrane protein
that functions as coreceptor for Fibroblast Growth Factor 23
(FGF23) and serves as a glycoprotein with B-glucuronidase
activity. The anti-aging function of Klotho is evident in Klotho-
(kl-/Kkl-) which exhibit premature aging
phenotypes such as osteoporosis and arteriosclerosis, similar to
those observed in humans [2]. Klotho plays an important role in
regulating calcium and phosphate homeostasis by acting as a co-

deficient mice,

receptor with FGF23 receptor. Animal models demonstrate that
depletion of Klotho leads to vascular calcification, which can be
reversed with Klotho supplementation [3]. This deficiency in
Klotho induces hypertension in mice, an agerelated disease
closely associated with vascular calcification [2].

The extracellular domain of Klotho can be shed and circulate
throughout the body as a hormone-like factor. This secreted
Klotho, consisting of the KL1 and KL2 domains, is generated by
either proteolytic cleavage or alternative splicing of the Klotho
mRNA. ADAM10 (A Disintegrin and Metalloproteinase 10) and
ADAMI17 (A Disintegrin and Metalloproteinase  17)
metalloproteinases mediate the proteolytic process. ADAMI10
produces the fulllength 130 kDa soluble protein, while
ADAMI17 generates 70 kDa and 55 kDa fragments by cleaving
between the KL1 and KL2 domains [4]. Unlike membrane-bound
Klotho, secreted Klotho is believed to contribute to a broader range
of anti-aging effects [5]. While sialic acids in a.2-3- siallylactose

and a2-6-siallylactose have been proposed as potential receptors
for secreted Klotho [6], their weak binding affinity suggests the
existence of as-yet-unidentified receptors.

The higher incidence of T2DM in the elderly population
compared to younger individuals [7], suggests that therapeutically
elevating levels of anti-aging proteins may offer a potential
strategy for reducing its incidence in older adults. Indeed, studies
have shown that increasing Klotho levels in T2ZDM patients and
animal models ameliorates disease progression [8]. Although the
precise mechanism through which Klotho suppresses T2DM is
not yet elucidated, ongoing research and reporting continue to
concentrate on unraveling its advantageous effects on the disease.
To elucidate the association between genes and diseases,
frequently employ the study
methodology to assess the presence of differences between

researchers case-control
control and case groups. This is achieved by examining the
statistical significance of genetic polymorphisms. Recent data
published in the “Indian Journal of Clinical Biochemistry”
indicates a significant relationship between Klotho and T2DM
[9]. This study analyzed Single Nucleotide Polymorphisms (SNPs)
of KL in a large dataset. Genetic data from the Korean
Association Resource (KARE) cohort was obtained using the
Affymetrix chip, which included 20 SNPs within the Klotho
gene. Of these 20 SNPs, twelve showed significant associations
with T2DM under various genetic models, including additive,
dominant, and recessive. Notably, eight of these twelve SNPs
displayed a significant correlation with T2DM in both the
additive and dominant models. The odds ratios of seven of these
eight SNPs consistently indicated susceptibility to T2DM, while
one SNP was associated with resistance to the
Importantly, all eight SNPs were located in non-coding regions of
the genome. Specifically, five SNPs (four and the T2DM-
protective SNP) were located in intergenic regions, while three
SNPs were positioned within introns. Consistent with the
findings, Genome-Wide Association Studies (GWAS) conducted
on various cohorts, including those of European and South

Asian ancestry, have identified T2ZDM-associated KL SNPs [10].

disease.
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These findings suggest that genetic variants within the Klotho
gene may contribute to T2ZDM across diverse population groups.

CONCLUSION

Investigations of KL SNPs within diverse cohorts have revealed a
association between Klotho and T2DM. The
observed KL variants emphasize the genetic complexity of

T2DM. These studies have
exhibiting statistically significant associations with T2DM risk,

significant
identified several KL variants

suggesting that genetic mutations in the Klotho gene may

represent a substantial contributing factor to T2DM

pathogenesis.
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