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Different targets in telomere and telomerase are depicted in 
Fig. 1B. Various strategies to target the telomerase include 
hTERT inhibition, immunotherapeutic, synthetic nucleic 
acid against hTERT mRNA, reverse transcription inhibitors, 
gene therapy, inhibition of signaling pathways, hTERT inhi-
bition using antisense oligonucleotides [3, 4]. Majority of 
the cancer cells upregulate telomerase enzyme whilst others 
use a homologous recombination based telomere elongation 
mechanism called alternative lengthening of telomeres [5].

Strategies to target telomere include targeting T-loops, 
G- Quadruplex and inhibition of shelterin complex as well 
as ALT-targeted approach [3, 4]. Recently, a molecule 
APOD53 impairs cell growth in cancer cells while spar-
ing non-cancerous cells [6]. These molecules are excellent 
novel tools for fundamental research for the development of 
cancer therapeutics in reference to TRF 2 targets [6, 7]. Use 
of combination therapy that include all types of telomerase, 
telomere and ALT type of telomerase and ALT inhibitors 
may be a promising approach in future. In fact, the com-
bination of established and new technologies include: (a)
The attack on targets closely related to telomeres, telomerase 
and sheltering complex, a strategy named telomeres uncap-
ping[8], (b) CRISPER/Cas9- based technique [9] (c). Novel 
approaches in ALT tumours, (d) the development of smart 
synergistic combinatory therapies. Finally, the development 
of more personalized concepts using state of art blood moni-
toring such as liquid biopsy/TELSA [10].

Telomerase and telomeres are attractive targets for antican-
cer therapy. In fact, majority of human cancers express the 
enzyme telomerase which is indispensable to maintain the 
telomere length, therapy to ensure indefinite cell prolifera-
tion, a hallmark of cancer [1]. Telomeric stability at the ends 
of eukaryotic chromosomes is formed via a structure com-
posed of telomeric hexanucleotides (TTA​GGG​s) in human 
beings having a length of 15 Kb in germ line cells and a 
protein complex called shelterin complex (Fig. 1A). Telom-
erase is a ribonucleoprotein reverse transcriptase, It consists 
of two components viz human telomerase RNA component 
(hTERC) that acts as a template for the addition of new telo-
meric repeats and a catalytic component human reverse tran-
scriptase (hTERT) and elongates chromosomal telomeres on 
the RNA template TERC [2].

Shelterin is a group of six proteins viz TRF1, TRF2, 
RAP1, POT1,TIN2 and TPP1 which bind to telomere, pre-
sent exclusively at the ends of chromosomes accumulates at 
T-loop and D-loop, thereby transforms chromosomes ends 
into specialized structure that evade the DNA damage sig-
nalling. Henceforth shelterin complex act as protective caps 
of telomeres.

Cancer cells exist on the edge of catastrophe when tel-
omere structure is disrupted. Strikingly, the unlimited 
proliferation capacity of cancer cells is entirely dependent 
upon telomere maintenance, making factors that control tel-
omeres attractive chemotherapeutic targets. Any molecule 
that overturns the edge can selectively kill cancer cells. 
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Fig. 1   A Schematic representa-
tion of telomerase and telomere 
structure. B Therapeutic targets
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