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Glioblastoma multiform (GBM) is the most malignant form of brain tumors. Although surgical
resection is a first line therapy for the malignant brain tumor, the complete dissection of the tumor
regions is difficult due to the highly invasive characteristics of tumor cells and the conservation of
important brain region. There is an urgent need to establish the personalized medicine with the
molecular—targeted drugs based on the molecular characteristics of GBM. Quantitative targeted
absolute proteomics (QTAP) have enabled us to clarify the molecular basis of the functional protein
expression by determining the individual protein expression levels, which would affect the efficacy of
the molecular—targeted drugs. Hence, the direct quantification of the efficacy—related functional
proteins in clinical human samples would be the most suitable approach to overcome the essential
problems. The purposed of the present study was to apply the clinical quantitative targeted
absolute proteomics to the molecular targeted drug therapy of malignant brain cancers.

The absolute protein expression levels of molecular targets of molecularly targeted agents and
their related proteins, e.g., EGFR, PDGFR, IGFR, RET, and c—kit, in the frozen GBM tissues and
patients—derived xenografts (PDX) were determined by QTAP. There were maximal 2,000—fold
differences in the protein levels of EGFR among the GBM tissues. The GBM tissues were able to be
divided into the group with the high EGFR expression and low PDGFR expression and the group
with the low EGFR expression and high PDGFR expression. These results suggest the stratification
of the GBM patients based on the absolute protein expression levels of molecular targets of
molecularly targeted drugs. Furthermore, the protein expression levels of total EGFR protein,
which includes non—phosphorylated and phosphorylated forms, did not show the significant
correlation with the clinical output. This raised the possibility that the phosphorylated protein
expression profiles of molecular targets of molecularly targeted drugs such as tyrosine kinase
inhibitors would be a prediction marker for the efficacy. The quantification of the phosphorylated
proteins revealed the inter—individual differences in the phosphorylation ratio of EGFR in the GBM
tissues. Furthermore, a combination of HAMMOC-based concentration of phosphorylated peptides
and comprehensive quantitative proteomics (SWATH method) enabled us to identify the
upregulated phosphorylation of cell proliferation—related proteins using the GBM tissue which does
not exhibit any protein expressions of the molecular targets of molecularly targeted drugs. This
result suggests the usefulness of the profiling of phosphorylated proteins for the discovery of the
new molecular target(s) in the GBM tissues. The selection criteria of molecular targeted drugs was
determined based on the profiling of the protein expression levels in the PDXs and glioblastoma cell
lines with the different susceptibility for the molecular targeted drugs. This analysis showed that the
inhibition activity of sunitinib in the glioblastoma cell proliferation tended to be predicted based on
the protein expression profile as markers and the phosphorylation ratio of EGFR tended to be
sensitive to an EGFR Kkinase inhibitor. These lines of evidence could establish the concept that the
profile of the protein expression levels in the GBM tissues is a determinant factor of the

personalized molecular—targeted therapy for GBM.
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