Targeting telomerase with the oligonucleotide GRN163L for cancer therapy
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GRN163L (Imetelstat) (Geron™ corporation): most successful oligonucleotide inhibitor to date.
0 0

r’ﬁ'“m’gf TAGGGTTAGAGAA
OH
Advantages of GRN163L for cancer therapy:
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N3' — P5' thiophosphoramidate (NPS) (fig. 4):

Lipid group attached to 5" lipid soluble, cell permeable,
enhanced cellular uptake. (fig. 4).

Good bioavaliability and efficient biodistribution to all
major organs in vivo.

Polyanionic compound: not likely to be a substrate for
common mechanisms of multidrug resistance (important

High thermodynamic stability.

Resistance to cellular nucleases: long half-life.
High target sequence specificity.

Low nonspecific affinity towards proteins.

Lack of RNaseH induction: reduces potential side

Figure 5: GRN163L mechanism of action: GRN163L acts as a competitive inhibitor of telomerase
by complementary binding to the hTR template. Therefore, GRN163L specifically prevents binding
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4. GRN163L preclinical and clinical studies
4.1 Preclinical studies in vitro and In vivo. 4.2 Clinical studies
A) Preclinical in vitro studies with human cancer cells B) Preclinical in vivo studies using mouse models Table 1. GRN163L phase I and l/ll clinical

trials for various cancers.
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Figure 8. Cell viability and number of HER2+ breast cancer Figure 9. A) Colony formation assay of esophageal cancer cells pretreated with Figure 11. Human breast cancer cells (treated vs. untreated) pharmacokinetics and biodistribution properties
cells treated with GRN163L, mismatch control oligonucleotide GRN163L compared to sense control pretreated cells. B) Live/dead assay on were injected into mice. A) Primary tumor growth. B) Number and = Maximum tolerated dose (MTD) = 9.4 mg/kg
(MM), Trastuzumab, or the combination of GRN163L/MM with long term treated gl!oblastoma cance_r stem Ce||I|S compar_ed to untreated size of lung metastasis. = Toxicities: Increased coagulation time (aPTT),
Trastuzumab. controls. Green cells: live cells, red cells: necrotic cells (apoptotic). neutropenia and thrombocytopenia at doses

higher than MTD.
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What are the main safety concerns regarding telomerase inhibition therapies? Inhibitors may require many rounds  of cell division e e W o e
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with the use of telomerase inhibitors Is the potential decline of regenerative capacity -
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Will tumor cells evolve escape mechanisms to telomerase based therapies? telomerase inhibitor drugs like GRN163L" ==
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Using GRN163L in combination with conventiona
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Iead {0 a more durable response and decreasec Figure 12. Synergistic effects are observed when combining
disease recurrence (f|g 12) GRN163L with traditional chemotherapeutic drugs.

Pre-existing or new refractory cancer cells are likely to be found regardless of the
therapeutic approach. Therefore, a significant consideration Is the potential for
selecting for the alternative lengthening of telomeres (ALT) pathway.
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