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ABSTRACT 
 
The panel of 60 human cancer cell lines (the NCI-60) assembled by the National 

Cancer Institute for anticancer drug discovery is a widely used resource.  The 

NCI-60 has been characterized pharmacologically and at the molecular level 

more extensively than any other set of cell lines.  There has not, however, been a 

systematic sequence analysis of the NCI-60 for key genes causally implicated in 

oncogenesis. We report the sequence analysis of 24 known cancer genes in the 

NCI-60 and an assessment of four of the 24 genes for homozygous deletions.  

Using a pharmacogenomic approach, we have identified an association between 

mutation in BRAF and the anti-proliferative potential of phenothiazine 

compounds.  Phenothiazine compounds have been used as anti-psychotics and 

as adjunct anti-emetics during cancer chemotherapy, and more recently reported 

to have anti-cancer properties.  However, to date the phenothiazine anti-cancer 

mechanism of action has not been elucidated.  We demonstrate that BRAF 

mutation (V600E) in melanoma is predictive of an increased sensitivity to 

phenothiazines.  We also show that RAS mutant and RAS/BRAF wild type 

melanoma cell lines are approximately two-fold less sensitive to inhibition by 

phenothiazines than are BRAF mutant melanoma cell lines.  This pattern of 

increased sensitivity to phenothiazines based on the presence of V600E BRAF 

mutation may be unique to melanomas; we do not observe it in a panel of 

colorectal cancers.  The clinical implications for the use of phenothiazines in the 

treatment of melanoma, in light of the in vitro differential sensitivity between 

V600E BRAF mutant and RAS mutant melanomas are discussed.  
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