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ABSTRACTS 

These descriptions are meant to serve as succinct, accurate descriptions of the proposed work when separated 
from the application and will be posted on the CSUPERB web site if funded.  

PROJECT OBJECTIVE: (Provide a one to two sentence, non-technical description of the project’s overall objectives and key 
milestones.)  Our goal is to understand how Maxi-K channel activation in virally treated brain cancer cells 
leads to the killing of these cancer cells by monocytes.  Understanding of the mechanism of how the 
activation of these channels results in cell death will assist in the development of a gene therapy for this 
cancer. 
TECHNICAL ABSTRACT FOR EXPERT REVIEWERS:       High grade gliomas kill thousands every year and are 
resistant to typical cancer treatments. It is known that Human U251MG glioma cells retrovirally 
transduced with the human gene for the membrane form of macrophage colony stimulating factor (mM-
CSF) are killed by monocyte/macrophages via paraptosis. Thus the immune system is virally activated to 
kill the cancer cells. Before this gene therapy approach can be used in humans, we must identify the 
mechanism that induces the cancer cells to die. Therefore, in this study, we have began to examine the 
role of Large-conductance Ca2+-activated K+ channels (Maxi-K or BK) in the swelling/vacuolization 
process of paraptosis in these virally treated cells.  These channels are well known to exist in glioma 
cells. Microarray analysis reveals that the mRNA for NADPH450 reductase and hemoxygenase-2 are up-
regulated in cultures of monocytes responding to the mM-CSF tumors. The action of these proteins is 
known to activate BK channels by releasing reactive oxygen species (ROS). The planned experiments 
will determine the involvement of BK channels in the killing of these cells.  We will use 
immunohistochemical and RT-PCR techniques to confirm that the channel protein and possible subunits 
are present as these cells under go paraptosis. In a second set of experiments, we will test if the ROS 
generation is responsible for the BK activation, we will employ electrophysiology to patch clamp the 
cells in the absence and presence of ROS and the monocytes.  This study investigates a novel 
mechanism whereby monocytes can induce paraptosis via the disruption of internal potassium ion 
homeostasis.  

EXECUTIVE SUMMARY  [NON-TECHNICAL ABSTRACT FOR PUBLIC INFORMATION OR PROGRAM PROMOTION]: 
State in layman's terms the application’s broad, long-term objectives and specific aims, making reference to the potential 
public benefits of the project relevant to California.                                                                                             
Brain cell cancers called gliomablastoma are one of the most deadly cancers in humans.  These cancers 
do not respond to normal treatment options for patients including surgery, chemotherapy, and radiation.  
We have turned to viral therapy (a form of gene therapy) as a way to target the cancer.  By introducing a 
virus into the cancer cells, we have tricked them into taking up a special gene that activates monocytes 
and macrophages (which are made by monocytes) to kill the cancer cell.  It is called a stimulating factor.  
Monocytes/ macrophages are special cells that destroy bad cells like cancer cells.  We are using a virus to 
target cancer cells and only cancer cells, since normal cells do not take up the virus.  This therapy has 
worked in rats.  Rats that have the glioma cancer survive this viral treatment and are cancer free.  Rats 
that did not get the treatment all died.  In order to test this therapy in humans, we have to know the 
mechanism by which the cancer cells die.  We discovered that certain genes are turned on that activate 
ion channels.  Ion channels are pores in the membrane of cells that allow ions to pass through.  Ion 
channels regulate everything from blood pressure to the firing of neurons.  Our goal is to study how these 
channels facilitate the killing of the cancer cells through the action of the virus.  If we can understand the 
mechanism, we can test this therapy in people.  The potential benefit is saving thousands of lives in 
California and around the world. 

 


