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Regulation of telomere length and its relationship

with aging and diseases

BAI Yujie, LIN Sini, WU Dongying™
(Shandong Jingwei Biotechnology Co.Ltd., Weifang Key Laboratory of Anti-Aging, Weifang 261000, China)

Abstract: Telomeres are DNA-protein structures at the ends of linear chromosomes, protecting chromosome
ends from degradation and fusion. Due to the inherent limitations of the end-replication problem and the lack
of telomerase in most somatic cells, telomere DNA shortens as cells divide. Short or dysfunctional telomeres
can induce a persistent DNA damage response, which triggers replicative senescence. Telomere length is
mainly maintained by two telomere maintenance mechanisms, telomerase or alternative lengthening of
telomeres. Telomere DNA can be transcribed to generate telomeric repeat-containing RNAs (TERRA), which
are actively involved in telomere maintenance and chromosome end protection. Telomere length, a complex
hereditary trait, is influenced by genetic, diseases, and environmental factors. Epidemiological data shows an
association with varying magnitudes between telomere length and aging, cancers, telomere biology disorders,
and several age-related diseases. With the development of telomere length detection methods, telomere length
in blood cells has been studied extensively as a biomarker of human aging and risk factor for age-related
diseases, which hold potential as a biomarker.
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