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PROTEOMICS WORKFLOW
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DEFINING PROTEOGENOMICS & METAPROTEOMICS
LOOKING WITHIN AND WITHOUT
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DEFINING PROTEOGENOMICS: STEPS INVOLVED

Database Generation

Peaklist generation

Database search
First-step | Two-step

Identifying peptides from
translated nucleotide db

Automated BLAST-P search

Peptide-Spectral-Match Evaluation

Genomic context analysis




RNASeq DERIVED PROTEOMIC DATABASES

Gloria Sheynkman james Johnson
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RNA-Seq reads are aligned to the reference
genome with tophat. SAMtools identifies
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DEFINING PROTEOGENOMICS: STEPS INVOLVED

Database Generation

Peaklist generation

Database search
First-step | Two-step

Identifying peptides from
translated nucleotide db

Automated BLAST-P search

Peptide-Spectral-Match Evaluation

Genomic context analysis




PROTEOGENOMICS WORKFLOW
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PROTEOGENOMICS : BIOLOGICAL INSIGHTS

SALIVARY PROTEOGENOMICS A

* 52 novel proteoforms were identified in a 3D-fractionated salivary
dataset.

e Alternate frame translation was identified in PRB1 and PRB2
(12p13) region of human genome.

* PRB proteins are cleaved and secrete peptides and are known to
have implications in synovial sarcoma and gastric acid secretion.

/

NON-MODEL ORGANISM PROTEOGENOMICS

Heart 1

Heart 2 °

3

Hibernation proteogenomics in 13-lined ground squirrel. -\
* Identified multiple novel proteoforms across three replicates. atie vermition
* Plans for improving on genome annotation; correlation of

RNASeq quantitative data with proteomic quantitative data and
identification of the role of both known and novel proteoforms

in hibernation.




DEFINING METAPROTEOMICS
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DEFINING METAPROTEOMICS: STEPS INVOLVED

OVERVIEW OF MODULES AND ANALYTICAL WORKFLOWS FOR METAPROTEOMIC ANALYSIS.
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METAPROTEOMICS : BIOLOGICAL INSIGHTS

PCoA of SEED profile, PC 1 vs PC 2, stress=

0.15, ecological index: BrayCurtis
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METAPROTEOMICS OF CHILDHOOD CARIES

In vitro investigation of sucrose-induced changes in the
metaproteomes of children with caries.

Major shifts in taxonomy and function in paired microcosm
oral biofilms grown without and with sucrose respectively.
Six replicates currently being analyzed.

Prof. Joel Rudney

LUNG CANCER METAPROTEOMICS

Human lung cancer associated dataset subjected

to proteogenomic & metaproteomic analysis.
Lung-infection causing species from Achromobacter,
Actinomyces, Stenotrophomonas and Streptococcus genera
were identified.

Data from 16s rRNA will be used to generate databases for
further analysis.
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GALAXYP : ONGOING PROJECTS
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REPERTOIRE OF WORKFLOWS

* Sharing of analytical workflows that can be reused, shared

and creatively modified for multiple studies.

*  Multiple workflows for metaproteomics, quantitative
proteomics, proteogenomics, RNASeq workflows, are being
developed, shared and used.
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COMMUNITY BASED SOFTWARE DEVELOPMENT

®

Community-based software development model should prove
effective for future implementation, testing and continued
improvement of command-line driven software tools.

We plan to offer the many functionalities of MS-GF+ and
PeptideShaker in Galaxy, along with opportunities for
integration with other software tools via use of workflows.

4) Galaxy Job Submlts to Proreome)(change
sed data, meta-data,

1) Get Submission
Desktop Galaxy File information via
APl App Galaxy APl

wot kﬂwLIRL ind .ga file
uploaded dire: uw om galaxy server)

e == — | 2) Add Meta-
= = ;| data to create
— e | Submission

Summary File

From Talk by Tim Griffin @ ASMS 2014.

3) Create ProteomeXchange submission job on Galaxy Server
Galaxy with generated Submission Summary file
T — (]

‘Public sharing of complex MS-based qualitative and q

workflows: adding value to big data repositories.’

teomic data analysis

SUBMITTING DATASETS TO DATA REPOSITORIES

Modification of ProteomeExchange to communicate with Galaxy
APL

Deployment of existing tools in Galaxy for ProteomeExchange
submission (e.g. PeptideShaker tools).

Automated data retrieval — re-analysis and mining of public data
for new discoveries.
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