
VU Research Portal

Bioinformatic solutions for chromosomal copy number analysis in cancer

Scheinin, I.

2017

document version
Publisher's PDF, also known as Version of record

Link to publication in VU Research Portal

citation for published version (APA)
Scheinin, I. (2017). Bioinformatic solutions for chromosomal copy number analysis in cancer. [PhD-Thesis -
Research and graduation internal, Vrije Universiteit Amsterdam].

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal ?

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

E-mail address:
vuresearchportal.ub@vu.nl

Download date: 23. May. 2023

https://research.vu.nl/en/publications/3d1f3d98-d6b9-4879-81ce-53ee0fc52700


Abstract

Chromosomal copy number aberrations are
one of the main mechanisms that give rise
to the proliferative capabilities of cancer
cells. These aberrations can be quanti-
fied with technologies that generate measure-
ments genome-wide and with high resolution.
Hence, they produce vast amounts of data,
which requires tailored bioinformatic solu-
tions for analysis and management. Two such
high-resolution and genome-wide technolo-
gies are DNA microarrays, which are succes-
sively replaced by next-generation sequencing
approaches. This dissertation describes three
novel bioinformatic solutions for copy number
analysis in cancer with these technologies.

CanGEM is a publicly-accessible database
solution for storage of raw and processed copy
number data from cancer research experi-
ments. The contents of the database can be
queried based on clinical and copy number
data. Clinical data is collected using appro-
priate controlled vocabularies. Copy number
data is collected as raw microarray data and
automated analysis identifies the locations of
chromosomal aberrations. In order to allow
integration of data measured with different
microarray platforms, a copy number status
is derived for every known human gene.

CGHpower is a statistical power calcula-
tor for copy number experiments that com-
pare two groups. It estimates genome com-
plexity of a cancer type in question from a pi-
lot data set of the sample series, and assesses
the number of samples required to satisfy sta-
tistical requirements. It can be used either in
the planning stages of experiments, includ-
ing as a justification in grant applications, or
to verify whether sufficient samples were in-
cluded in past experiments. Performance of
this bioinformatic solution is evaluated with
real and simulated data sets.

QDNAseq is a preprocessing solution to
detect copy number aberrations from shal-
low whole-genome next-generation sequenc-
ing data. It corrects the observed sequenc-
ing coverage for known systematic biases and

allows filtering of spurious regions in the
genome. A new list of such problematic re-
gions is derived from public data generated by
the 1000 Genomes Project. Performance of
the solution is evaluated relative to other sim-
ilar published solutions and DNA microar-
rays, and also compared to theoretical sta-
tistical expectations.

An application of the QDNAseq method
is also presented in a translational research
project with the aim to identify copy number
aberrations in tumors of patients with low-
grade glioma. Aberrations identified by shal-
low whole-genome next-generation sequenc-
ing and QDNAseq are used to evaluate asso-
ciations with patient survival, and also to as-
sess intratumoral heterogeneity and temporal
evolution of these tumors. A loss in chromo-
some 10q is identified to be associated with
poor prognosis, and the finding validated in
two independent data sets. From the assess-
ment of intratumoral heterogeneity and tem-
poral tumor evolution, the well-characterized
co-deletion of 1p/19q is found to be the only
chromosomal aberration that is consistently
present or absent across the entire tumor and
possible future recurrences. This is compati-
ble with the present view of its role as an early
event in the development of these tumors.

The text concludes with a discussion of
lessons learned from the development pro-
cess and application of the three described
bioinformatic solutions. Better awareness of
and adherence to established best practices
from the software development field would
have been useful, and together with more
careful consideration of implementation de-
cisions could have resulted in software that
was more apt for its purpose while also more
efficient to develop and maintain. Similar to
the presented solutions, much of the devel-
opment of custom bioinformatics software is
performed within academic research groups.
Closer attention to the software development
process itself could possibly be beneficial for
academic software development in general.
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