
Non-technical abstract  
Current treatment of Glioblastom a multiforme (GBM) includes surgi cal resection followed  
by concurre nt tem ozolomide (TMZ) and radioth erapy.  Thi s therap y re sults in a m odest 
survival benefit (median 14.6 vs. 12.1 months, two year survival 26.5% vs. 10.4%).  TMZ is 
dose lim iting, because  it not onl y kills dividing tumor cells but also norm al blood cells, 
resulting bone marrow toxicity. DNA damage caused by TMZ is repaired by the DNA repair 
protein AGT. This gene is often expressed at high levels in tumors, making them resistant to 
tolerated doses of TMZ, and is expressed at low levels in the bone marrow. O
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 Benzylguanine 
(BG) specifically inhibits the activit y of AG T, including that in tum ors and norm al blood 
cells.  Co-administration of BG and TMZ allows the TMZ to more effectively kill the tumors, 
but also has a detrim ental effect on the hem atopoietic cells.   The ke y element of this 
therapeutic proposal is the introduction of a BG-resistant MGMT mutant, the P140K MGMT 
into hematopoietic stem cells to selectively protect them from the toxicity of BG+TMZ.  This 
mutant gene is resistant  to BG. Th e addition of P140 K-MGMT to patients’ (C D34+) 
hematopoietic stem  cells  by  ex vivo trans duction will allow these cells to survive the 
BG/TMZ dosing and to proceed to differentiate an d repopulate the blood compartment.  The 
remainder o f (non-transduced) bloo d cells will be deleted  by  the BG/TMZ treatm ent, 
resulting in hematopoesis that is larg ely or entir ely TMZ resi stant. This tr ial will targ et a 
subpopulation of GBM p atients who benefit less from  standard therapy  because their tum or 
expresses high levels of AGT.  The goal of this stud y is to protect bone m arrow from the 
toxic effects of chem otherapy using P140K MGMT to allow TMZ to be adm inistered at 
much higher levels than currently tolerated, offering real promise to patients with GBM.  
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