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ABSTRACT
Glioblastoma multiforme is the most lethal form of brain cancer, often resulting to death within
15 months after diagnosis, even with the current standard of care. It is characterized by peri-
odic cell switching behavior between rapid proliferation and aggressive invasion spreading into
nearby tissue. In this work, a model of intracellular signalling pathway consisting of miR-451–
AMPK–mTOR control linked to the cell cycle dynamics is utilized. Optimal control theory is
employed to regulate up-stream signaling pathway via glucose infusion activating miR-451.
The down-stream pathway to cell cycle is also controlled via drug infusion enhancing mTOR
activities. The objective of optimal control problem is to induce restrained cell growth and re-
duce cell migration to the neighboring tissues with the least administration cost. Concomitant
and alternating glucose and drug infusion protocols are explored under various circumstances
to explore possible anti-invasion therapeutic strategies.
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