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Sarcomas are diverse malignant tumors arising from bone and soft tissue, and the development of treatment methods is expected.
Since sarcoma cells do not have telomerase activity, the existence of the enzymatic subunit hTERT, has not been recognized in these
cells. However, we found that hTERT exists across a wide range of cancer types, and that inhibition of the RdRP activity leads to an
antitumor effect against non-epithelial malignant tumors including sarcoma. Furthermore, we have demonstrated that RdRP inhibition is
effective against BRCAness cancers with mutations in the FANC/BRCA genes. In this study, we aim to develop a therapeutic method by
inhibiting RdRP, based on the elucidation of the molecular mechanism of the RdRP activity of hTERT.

» We aim to develop a therapeutic method by inhibiting RdRP for sarcomas.
> We aim to develop a synthetic lethal therapy by inhibiting RdRP to treat tumors with FANC/BRCA mutations.

> While cancer treatments targeting the reverse
transcription activity of hTERT have been developed
around the world, we focus on the RdRP activity of
hTERT and aim to develop a novel cancer treatment that
targets this RdRP activity.

» Targets the RdRP activity of hTERT in non-epithelial
malignancies such as sarcoma, which are known to lack
telomerase activity.

> We will develop a synthetic lethal therapy by inhibiting
RARP and FANC/BRCA genes.

> We confirmed that in these cancer cells, the anti-cancer
effect of RARP inhibition.

[Expected partners]

Pharmaceuticals

Biotech/Drug Discovery Service

[Expectation]
Joint patent application

Research Outline Key Words: #RNA, #Nucleic Acid Drugs, #hTERT, #RdRP

[Background]

We have found that phosphorylation of hTERT (p-hTERT)
is essential for RNA-dependent RNA polymerase (RdRP)
activity, and that RdRP activity of hTERT is associated
with aggressiveness of various types of cancers (Nat
Commun, 2020). Furthermore, we have recently
discovered an expression of p-hTERT in malignant tumors
derived from mesenchymal cells such as sarcoma,
although these non-epithelial cancer cells do not have
telomerase activity. p-hTERT exhibits RdRP activity but
not telomerase activity in non-epithelial cancer cell. Loss-
of-function of hTERT RdRP activity in such sarcoma
malignant tumors leads to anti-tumor effects. In addition,
using a genome-wide CRISPR loss of function screen, we
identified genes in the Fanconi anemia (FANC)/BRCA
pathway as synthetic lethal partners of hTERT RdRP.
Mutations in the FANC/BRCA genes sensitized cells to
inhibition of RdARP. Mechanistically, inactivation of RdRP
and the FANC/BRCA genes led to accumulation of R-loop
structures and induced DNA damage.
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In this study, we aim to develop a new method targeting RdRP for treatment of sarcomas and tumors with FANC/BRCA

mutations.
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