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Abstract

Background Amplification and activating mutations of the epidermal growth factor receptor (EGFR) oncogene are
molecular hallmarks of glioblastomas. We hypothesized that deletion of NFKBIA (encoding nuclear factor of k-light
polypeptide gene enhancer in B-cells inhibitor-a), an inhibitor of the EGFR-signaling pathway, promotes tumorigenesis in
glioblastomas that do not have alterations of EGFR. Methods We analyzed 790 human glioblastomas for deletions,
mutations, or expression of NFKBIA and EGFR. We studied the tumor-suppressor activity of NFKBIA in tumor-cell culture.
We compared the molecular results with the outcome of glioblastoma in 570 affected persons. Results NFKBIA is often
deleted but not mutated in glioblastomas; most deletions occur in nonclassical subtypes of the disease. Deletion of
NFKBIA and amplification of EGFR show a pattern of mutual exclusivity. Restoration of the expression of NFKBIA
attenuated the malignant phenotype and increased the vulnerability to chemotherapy of cells cultured from tumors with
NFKBIA deletion; it also reduced the viability of cells with EGFR amplification but not of cells with normal gene dosages of
both NFKBIA and EGFR. Deletion and low expression of NFKBIA were associated with unfavorable outcomes. Patients
who had tumors with NFKBIA deletion had outcomes that were similar to those in patients with tumors harboring EGFR
amplification. These outcomes were poor as compared with the outcomes in patients with tumors that had normal gene
dosages of NFKBIA and EGFR. A two-gene model that was based on expression of NFKBIA and O(6)-methylguanine
DNA methyltransferase was strongly associated with the clinical course of the disease. Conclusions Deletion of NFKBIA
has an effect that is similar to the effect of EGFR amplification in the pathogenesis of glioblastoma and is associated with
comparatively short survival.
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