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Outline: Proteogenomic workflows

Background and informatics challenges

Overview of existing software and workflows

Access to the community




Proteogenomics: A primer

Peptide fractionation coupled to tandem mass spectrometry (MS/MS)
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Matching amino aC|d sequences to MS/MS data

Raw MS/MS spectrum

- Protein sequence and/or DNA i

sequence database search
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Detecting protein variants via proteogenomics

,H
I _—
I TCGATCAGGGCAAT
UCGAUCAGGGCAAU AGCTAGTCCCGTTA
RNA sequences (e.g. RNA-seq) DNA sequences <«
(3-frame translation) (6-frame translation) .|
\ In-silico translation /
/ \
N A
Comprehensive
Database
(Sample-specific, all
possible sequences)

‘
\




GalaxyP
galaxyp.org

Proteogenomic outcomes
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Bringing proteogenomics to the masses: informatics challenges
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Proteogenomic informatics challenges

» Assembly and variant calling from DNA/RNA sequencing data
* Customized protein sequence database generation

* Matching sequences to MS/MS data: best practices?

* Filtering, QC and verification of putative variant sequences

* Interpretation! Beyond a list....

* Access and usability by the research community




One workflow solution: Galaxy

- Ga Iaxy Goecks, J, Nekrutenko, A, Taylor, J and The Galaxy Team.. Genome Biol. 2010, 11: R86.

v' A web-based, community developed bioinformatics workbench for integrating disparate
software -- flexible

v' Geared towards use by bench scientists; many training resources available

v" Already home to genomic/transcriptomic tools

v" Provenance tracking, sharing and reproducibility o

v" Amenable to other ‘omic tools (e.g. Galaxy for proteomics project, Galaxy-P) e

Working philosophy:




Galaxy: an integrative workbench well-suited for multi-omics
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Integrative data processing: RNA-Seq + proteomics
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Best practices for peptide spectrum matches (PSMs) in proteogenomics

» Utilize multiple database searching programs (e.qg. SearchGUI)

* Multi-stage database search to obtain variant specific FDR estimates

# of samples : 90

RNA-seq
BAM size : 348 GB
IG DB : 467 MB
ProfeinDB | MutationDB : 1.14 GB

SpliceDB : 1.43 GB
Total AA : 888 MB

Novel splice : 1,245,069

# of mutations Deletions : 20,263
coded in DB Insertions : 1,130

i 605,171

J Proteome Res. 2015 14:3555-67

ations

* Post-processing filtering for extra scrutiny of putatively confident PSMs
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 Challenges in Peptide-Spectrum Matching: A Robust and
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What’s next? Beyond a big list....




Multi-Omics Visualization Platform:

Characterizing the nature of detected variants
* HTML-based Galaxy plugin

{ Reference } * Interactive reading of mzsqlite dB
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Multi-Omics Visualization Platform: Characterizing the nature of detected variants
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Other visualization and interpretation tools for protegenomics

* Leveraging other tools and knowledgebases to assses impact of protein
sequence variants (depends on good API development)
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J Proteome Res. 2018 ,17:4329-4336
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Other visualization and interpretation tools for protegenomics

* Quantitative proteo-transcriptomics: comparing RNA and protein response
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Providing access to the research community

,
Tools and Workflows available on : https://proteomics.usegalaxy.eu/
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