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Breast cancers with BRCA1 germline mutation have a characteristic DNA copy number (CN)
pattern. We developed a test that assigns CN profiles to be ‘BRCA1-like’ or ‘non-BRCA1-like’,
which refers to resembling a BRCAl-mutated tumor or resembling a tumor without a
BRCA1 mutation, respectively. Approximately one third of the BRCA1-like breast cancers
have a BRCA1 mutation, one third has hypermethylation of the BRCA1 promoter and one
third has an unknown reason for being BRCA1-like. This classification is indicative of pa-
tients’ response to high dose alkylating and platinum containing chemotherapy regimens,
which targets the inability of BRCA1 deficient cells to repair DNA double strand breaks. We
investigated whether this classification can be reliably obtained with next generation
sequencing and copy number platforms other than the bacterial artificial chromosome
(BAC) array Comparative Genomic Hybridization (aCGH) on which it was originally
developed.

We investigated samples from 230 breast cancer patients for which a CN profile had been
generated on two to five platforms, comprising low coverage CN sequencing, CN extraction
from targeted sequencing panels (CopywriteR), Affymetrix SNP6.0, 135K/720K oligonucleo-
tide aCGH, Affymetrix Oncoscan FFPE (MIP) technology, 3K BAC and 32K BAC aCGH. Pair-
wise comparison of genomic position-mapped profiles from the original aCGH platform
and other platforms revealed concordance. For most cases, biological differences between
samples exceeded the differences between platforms within one sample. We observed the
same classification across different platforms in over 80% of the patients and kappa values
of at least 0.36. Differential classification could be attributed to CN profiles that were not
strongly associated to one class. In conclusion, we have shown that the genomic regions
that define our BRCA1-like classifier are robustly measured by different CN profiling tech-
nologies, providing the possibility to retro- and prospectively investigate BRCA1-like classi-
fication across a wide range of CN platforms.

© 2015 Published by Elsevier B.V. on behalf of Federation of European Biochemical Societies.

1. Introduction

Breast cancer arising in patients with a germline BRCA1 muta-
tion are thought to be genomically unstable due to the impair-
ment of error-free homologous recombination DNA repair in
which BRCA1 has a role (Venkitaraman, 2009; Vollebergh
et al., 2012). DNA copy number (CN) profiles provide a snap-
shot of a result of genomic instability in cancer, namely the
CN aberrations. The copy number profiles of patients with a
BRCA1 mutation have specific gains and losses (Alvarez
etal., 2005; Tirkkonen et al., 1997; Wessels et al., 2002). We pre-
viously developed a shrunken centroids classifier which uses
371 genomic regions to assign a CN profile to the BRCA1-like
(sharing characteristics of BRCA1 mutated breast cancer) or
non-BRCA1-like phenotype (Vollebergh et al., 2011). This clas-
sifier not only identifies germline BRCAI-mutated cases
(approximately 1/3 of the BRCA1-like tumors) but also enriches
for tumors with other mechanisms of BRCA1 inactivation, for
example promoter hypermethylation (approximately 1/3 of
the BRCA1-like tumors, mutually exclusive with BRCA1 muta-
tion) (Joosse et al., 2011; Vollebergh et al., 2011; Lips et al., 2011)
which can confer to non-familial cases a tumor phenotype
that is similar to BRCA1 mutation carriers. Alternative modes
of BRCA1 inactivation and similarity of these tumors to BRCA1-
mutated tumors have been observed in other datasets as well
(Turner et al., 2004; Esteller et al., 2000; Alvarez et al., 2005;
Tung et al., 2010; Cancer Genome Atlas Network, 2012) and
has been referred to as ‘BRCAness’ (Turner et al., 2004). The

cases with unknown cause for being classified as BRCA1-like
may thus be subject to BRCA1 dysfunction due to yet uniden-
tified causes, or reflect a broader pathway dysfunction. Subse-
quently, we demonstrated that BRCA1-like patients benefit
significantly more from high dose DNA double strand break-
inducing chemotherapy, containing both platinum and alky-
lating agents, than from a conventional second generation
chemotherapy regimen (Vollebergh et al., 2011). Two follow-
up studies with different chemotherapy regimens demon-
strated that BRCA1-like patients benefit also from tandem
high dose (both including alkylating agents, one including
platinum) compared to conventional, and from tandem high
dose compared to dose dense chemotherapy, underlining
the clinical relevance of the BRCA1-like profile (Schouten
et al., 2015, 2014, 2013b.). Technological advances in experi-
mental platforms have provided many datasets to study
BRCA1-like profiles next to those generated on the original
BAC (BAC3K) platform and 135k oligonucleotide aCGH
(NG135), on which we reported in a previous manuscript
(Schouten et al., 2013a). Given this reported reproducibility be-
tween different CN profiling platforms, we investigated
whether BRCA1-like classification of CN profiles of repeated
samples could be reliably obtained across multiple platforms
(Baumbusch et al., 2008; Curtis et al., 2009; Hester et al.,
2009; Krijgsman et al., 2012; Schouten et al., 2013a; Wicker
et al., 2007). For this study we compared data from samples
for which data from at least two of the following platforms
were available: low coverage genome-wide sequencing,
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