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Meningiomas are classified into three groups (benign, atypical, and anaplastic) based on
morphologic characteristics. Atypical meningiomas, which are WHO grade 2 tumors, and anaplastic
meningiomas, which are WHO grade 3 tumors, exhibit an increased risk of recurrence and
premature death compared with benign WHO grade 1 tumors. Although atypical and anaplastic
meningiomas account for <10% of all of meningiomas, it can be difficult to distinguish them from
benign meningiomas by morphologic criteria alone. We used selective tissue microdissection to
examine 24 human meningiomas and did two-dimensional gel electrophoresis to determine protein
expression patterns. Proteins expressed differentially by meningiomas of each WHO grade were
identified and sequenced. Proteomic analysis revealed protein expression patterns unique to WHO
grade 1,2, and 3 meningiomas and identified 24 proteins that distinguish each subtype. Fifteen
proteins showed significant changes in expression level between benign and atypical meningiomas,
whereas nine distinguished atypical from anaplastic meningiomas. Differential protein expression
was confirmed by Western blotting and immunohistochemistry. We established differential
proteomic profiles that characterize and distinguish meningiomas of increasing grades. The proteins
and proteomic profiles enhance understanding of the pathogenesis of meningiomas and have
implications for diagnosis, prognosis, and treatment. (Cancer Res 2006; 66(20): 10199-204)
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