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This work:

We present a framework for streamlined analysis of NGS genomic data, integrating
functional and pathway analyses, for the inference of gene signatures with
diagnostic and/or prognostic value.

A system for the integration and processing of multi-layered data, implemented as a
tool on the Galaxy platform.

A pilot analysis —including ten patients with cutaneous melanoma—resulting in a
short list of candidate variants, mapped to genes with a probable pivotal role in the
disease.

Our aim is to develop a tool for streamlined inference of gene signatures from NGS
data allowing the accurate patient classification and clustering, towards a precision
medicine approach. elixir
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What is melanoma?

Melanoma is a cancer that arises from epidermal melanocytes

Accounts for less than 5% of skin cancer incidence, but it is responsible for the

majority of skin cancer related deaths
High mutation load

UVR-characteristic signatures
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The data:

Melanoma FFPE
Tissue Blocks

DNA isolation

Whole Exome Sequencing (WES)

10 patients with cutaneous melanoma

Germ-line SNPs and
Somatic Mutations

paired tumour tissue & blood
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The workflow:

Biotranslator:

Variant Analysis &
sequencmg I:> allgnment I:> Variant Calling I:> Interpretation

data Pathway analysis,

signature inference
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Biotranslator Variant Analysis:

tool for annotating and filtering variants from WES experiments
comprised of three main steps:

° pre-filtering (quality control metrics and thresholds),

° genomic annotation & filtering of genetic variants based on the effect prediction and °
* custom filtering include functional and frequency filtering (available for SNPs). o
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Biotranslator Inputs

& Outputs

* Variant Analysis

Vcf file Variant
annotation

* Interpretation

Functional
analysis and
prioritization

List of genes

Variant annotation
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Gene Symbol  Definition

1 NOTCHL noteh 1
2 ROCK1 Rho associated colled-coil containing protein kinase 1
3 SFRP1 secreted frizzled related prote
4 SHOX2 short stature homeobon 2
5 WOR1 WD repeat domain 1
6 TGFBR2 transforming growth factor beta receptor 2
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Ranking/ Signature inference in Melanoma

Biotranslator analysis results, based on their
centrality (genes taking part in numerous
distinct mechanisms are ranked higher),
exploiting semantic information and network
analysis

Top 30 prioritised genes, according to their
network centrality, as described in Gene
Ontology & Reactome vocabularies, and the
mutations they carry in different patients

Top 30 Prioritised Genes
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Discussion:
Analysis framework of NGS genomic data, integrating functional and pathway
analyses

The tools will be interconnected using the galaxy platform, creation of workflow for
reproducible analysis

Started adding the tools on Galaxy

Our analysis highlights a short list of candidate mutated genes with a probable
pivotal role in melanoma that could be promising targets for future investigation
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