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ABSTRACT 

 

Tumor growth is a complex evolutionary process driven by dynamic feedback between a 

heterogeneous cell population and selection pressures from the tumormicroenvironment 

(TME) [2]. Glioblastoma is also characterized by tumor cells that hijack immune system cells 

in a deadlysymbiotic relationship [1]. In this paper we consider bortezomib-induced ER stress, 

appotosis and synergetic cell killing in bortezomib-oncolytic viral therapy. Using a multi-scale 

PDE model, we first develop an ODE model for the IkB-proteasome- NFkB -Bcl-2- BAX 

intracellular signaling network in response to various levels of bortezomib in the absence and 

presence  of oHSV. This will determine the cell fate of glioma cell, i.e., anti-apoptosis, 

apoptosis, and necroptosis from the IkB-proteasome- NFkB -Bcl-2- BAX core control system. 

In a series of experiments by Yoo et al (2014, 2016, Clinical cancer research [3,4]), 

experimentalists found that the combination therapy (bortezomib+oHSV) can significantly 

reduce the tumor size. Therefore, we study the detailed dynamics of the core control system 

and overal dynamics of the combination therapy so that we can better control the aggressive 

tumor, glioblastoma. We first compare our simulation results with experimental data and test 

several hypotheses on anti-cancer strategies. A travelling wave type of solution is generated in 

our PDE model and tumor growth is controlled by high or low levels of bortezomib in the 

absence or presence of OV. The effect of these drugs and therapeutics depend on several 

parameters and we investigate the several strategies to optimize the double agents.  
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