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New data types and multi-omics analytics

TranSMART in CTMM TraIT

With the establishment of next generation sequencing and the advent of proteomics
and metabolomics in the translational research domain, there is an increasing need
for integrating different multi-omics data types. In the course of different recent
projects, The Hyve has integrated new multi-omics capabilities in the
translational research platform tranSMART [1] (http://transmartfoundation.org).

One example of these multi-omics data analysis developments is the work done within
the Dutch CTMM Translational Research IT (TraIT) project (http://www.ctmm-trait.nl),
where tranSMART functions as the central data integration platform where exploratory
analysis and hypothesis generation can be performed.

In addition to low dimensional data (demographics, clinical, imaging measurements)
and mRNA expression data, tranSMART now supports analysis and visualisation of:
● ArrayCGH and miRNA microarray data
● mRNA expression and genomic variants from RNA-Seq and DNA-Seq
● Proteomics and metabolomics data
TranSMART already has multiple ways to analyze multi-omics data (figure 1a, b).
On top of those the GenePrint analysis (from the cBioportal OncoPrint [2]) has been
added to allow integrated analysis of mRNA expression, proteomics, genomic variants
and aCGH in a single visualization (figure 1c).

Regarding molecular data, four domains are accommodated within TraIT:
1. DNA and RNA arrays
2. DNA and RNA next generation sequencing
3. Mass spectrometry proteomics
4. Non-highthroughput molecular profiling
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▲ Table 1: The experimental molecular data for the CLUC cell lines.

The TraIT project recently added the Cell Line Use Case (CLUC) [3] to tranSMART.
The CLUC is a collection of data on colorectal and prostate cell lines from an
exceptionally broad set of platforms, as shown in Table 1.
This diverse set is used to:
● Standardize data formats and data processing pipelines from the four domains
● Test the integration pipelines within the TraIT translational toolset
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▲ Figure 1: Multi-omics analysis in TranSMART. In every screenshot the data tree on the left
shows the organization of the CLUC study (see right alinea), the right panel the analyses.
(a) Boxplot of TP53 gene (over or under) expression vs the AURKA and TP53 protein expression.
(b) Genome browser showing genomic variants alongside copy number alteration.
(c) GenePrint showing the co-occurrence of copy number aberrations and gene and protein
expression alterations on four cancer genes.
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By incorporating the same platforms as used for ongoing research projects, this cell
line set gives a representative test set comparable to real patient data, without the
legal burden of handling personal data. The TraIT Cell Line Use Case will soon be
made available freely under an open data license.

