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Abstract

Background:Tumor heterogeneity in breast cancer tumors is today widely recognized. Most of the available
knowledge in genetic variation however, relates to the primary tumor while metastatic lesions are much less
studied. Many studies have revealed marked alterations of standard prognostic and predictive factors during
tumor progression. Characterization of paired primary- and metastatic tissues should therefore be fundamental
in order to understand mechanisms of tumor progression, clonal relationship to tumor evolution as well as the
therapeutic aspects of systemic disease.

Methods: We performed full exome sequencing of primary breast cancers and their metastases in a cohort of
ten patients and further confirmed our findings in an additional cohort of 20 patients with paired primary and
metastatic tumors. Furthermore, we used gene expression from the metastatic lesions and a primary breast
cancer data set to study the gene expression of the AKAP gene family.

Results:We report that somatic mutations in A-kinase anchoring proteins are enriched in metastatic lesions. The
frequency of mutation in the AKAP gene family was 10% in the primary tumors and 40% in metastatic lesions.
Several copy number variations, including deletions in regions containing AKAP genes were detected and showed
consistent patterns in both investigated cohorts. In a second cohort containing 20 patients with paired primary and
metastatic lesions, AKAP mutations showed an increasing variant allele frequency after multiple relapses. Furthermore,
gene expression profiles from the metastatic lesions (n = 120) revealed differential expression patterns of AKAPs relative
to the tumor PAM50 intrinsic subtype, which were most apparent in the basal-like subtype. This pattern was confirmed
in primary tumors from TCGA (n = 522) and in a third independent cohort (n = 182).
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