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Abstract : The mammalian target of rapamycin (mTO R) is a central regulator of cell survival, growth, and prolifera�on.

Its hyperac�va�on is closely linked to the progression of various cancers, including oral cancer. Although
several synthe�c mTO R inhibitors have been developed for therapeu�c use, their clinical effec�veness is
o#en limited due to adverse side effects, poor stability, and reduced efficacy over �me. These limita�ons
underscore the need for safer and more effec�ve alterna�ves par�cularly those derived from natural sources.
Terminalia bellirica  (TB), a medicinal plant na�ve to the Indian subcon�nent and widely used in Ayurvedic
medicine, possesses notable an�oxidant, an�-inflammatory, and an�microbial proper�es. However, its
poten�al as a source of mTO R-inhibi�ng compounds remains underexplored. Preliminary inves�ga�ons in our
laboratory have iden�fied gallic acid, a key phytochemical in TB, as a poten�al an�cancer agent in oral
cancer models. Building on these findings, the present study aims to iden�fy and characterize addi�onal
bioac�ve compounds from TB capable of inhibi�ng mTO R ac�vity and inducing autophagic cell death, with a
focus on evalua�ng their an�cancer efficacy both in vitro and in vivo. In parallel, this project also examines
the role of Stonin2 (STO N2), a protein involved in vesicular trafficking, in regula�ng TFEB-mediated lysosomal
biogenesis and its poten�al interac�on with mTO R signaling. Previous data from our lab suggest a func�onal
link between STO N2 and mTO R ac�va�on in oral cancer cells. By integra�ng natural compound screening
with molecular pathway analysis, this study aims to advance the development of plant-based mTOR inhibitors
and uncover novel regulatory mechanisms involving STON2-mediated TFEB in lysosomal biogenesis.
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