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Motivation and Objectives

There is currently an ongoing research effort 1o
understand the molecular mechanisms under-
pinning breast cancer being undertaken world-
wide. The generated data measure different

Upload Identifiers

Enter list of IDs:

Base On:

Affymetrix probeset filtering: | ©

Retrieval Expression Type:

Sample annotation term:

Trplo Negatve e

¥ NO (207)
9 YES (71)
Select All

Annotation:

Operator:| ® And © By Selected Sample Terms.

B [ [ submitteditem [ Matched Gene [Triple-NO |Triple-YES | Fold Change | Response
[1 FzD7 ‘gm ‘7.721u [oosmon 24806 lTanerYES

[Fepanes [sAwseors
¢ [ves [ssrsnar

[Foid Ghange [avaiss 09 I
2ams D

SAM Analysis Result - FZD7

7.1109 8

D [ | submittedtem | Matched Gene |Triple-NO |Triple-YES | FoldChange | Response
\

1 ‘ FzD7 | “FZD7 |62028 | 17577 | Triple -YES

Figure 1: FZD7 differential expression in triple negative breast
cancers. (A) ROCK interface for exploring gene expression fold
changes. (B) Triple negative response for FZD7 in the Popovici
dataset (Popovici et al 2010). (C) Significance of microarrays
(SAM) (Tusher et al 2010) analysis of (B) performed in ROCK. The
“SAM by annotation” option is under the Analysis header in
the ROCK Search menu. (D) Triple negative response for FZD7
across amalgamated gene expression studies.

molecular characteristics that underlie the can-
cer phenotype. We present the updated ROCK
(ROCK Online Cancer Knowledgebase) dato-
base, which now integrates these diverse data
types allowing unique analyses of published
breast cancer experimental data. The primary

usage of the updated version of ROCK is to al-
low bench scientists 1o query the state of a given
gene/genomic locus within a subset of samples
defined by clinical annotation terms.

Methods

ROCK is implemented through the manual cura-
fion of publically available datasets containing
data types such as gene expression, genomic
copy number aberrations, mMICroRNA  expres-
sion, RNA interference, protein-protein interac-
fions, and signalling protein networks. These data
types are integrated using standard gene identi-
fiers from Ensembl (Flicek et al 2011). It also utilises
clinical annotation of samples in order to facili-
tate comparison of these data types between
disease subtypes as illustrated in Figure 1. The
new version of ROCK allows sub-setting of data
in a multitude of clinical categories.

ROCK now contains an amalgamation of
gene expression studies as measured by mi-
croarray across multiple platforms. This study is
a meta-analysis of breast carcinoma samples
fromm a number of public datasets, which have
been normalised together (Boersma et al 2008;
Desmedt et al 2007; Farmer et al 2005; Graham
et al 2010; Loi et al 2008; Minn et al 2005;
Pawitan et al 2005; Popovici et al 2010; Schmidt
et al 2008; Sotiriou et al 2006; Wang et al 2005).
It also implements a novel confidence score
(CS) for binary protein-protein interactions, which
is similar fo the score, used by IntAct (Kerrien et
al 2012), but also utilises structural parameters
where available.

In addition to this ROCK allows survival analy-
sis (using Kaplan-Meier plots) on both gene ex-
pression levels as well as the clinical features of
a given tumour.

The system is implemented using a three-tier
web architecture. Web browsers communicate
with the interface using Javascript via Apache
Tomcat. Server-side data requests are then primar-
iy handled using a set of core Java classes that
communicate with the backend relational data-
base. This database is implemented using Oracle.t
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Results and Discussion

ROCK provides a unique breast cancer analy-
sis platform of integrated experimental datasets
at the genomic, transcriptomic, and proteomic
level. ROCK is available on rock.icr.ac.uk.

The data integration within ROCK allows for
bespoke analyses to be carried out on a given
data type, the results of which can be projected
onto a different data type, e.g. a set of genes
detected as differentially expressed between
cancer subtypes can then be subjected to an
analysis of the interactions of their resultant pro-
teins. This allows a user to carry out an iterative
analysis where the results of a preliminary inves-
figation can be used as the input to a series of
successive investigations. ROCK is used by an
average of 2329 unigue users annudally.

We will present the recent and major func-
fional updates and enhancements 1o the ROCK
resource, including new analysis modules and
microRNA and NGS data integration, and illus-
frate how ROCK can be used to confirm known
experimental results as well as generate novel
leads and new experimental hypotheses using
the Wnt signalling cell surface receptor FZD7
and the Myc oncogene.
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