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PROJECT OVERVIEW

GIM 2. Extend Galaxy and the MVP tool for metabolite profiling in cancer research\
Collaborators

* Hegeman (UMN)
% * Metabolomics tool developers

* ITCR groups

AIM 1. Extend our Galaxy-plugin MVP tool for
visualization, interpretation and data exchange
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AIM 4. Catalyze use by cancer researchers via dissemination,
promotion and training activities
* Deploy in accessible resources
* Promote easy Galaxy-instance installation and interoperability
* Promote usage (bench scientists and developers)
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METABOLOMICS (AIM 2)

e GOAL: reproducible, scalable and bench
researcher-friendly workflow for MS-based

N R
Art Eschenlauer Adrian Hegeman

(Co-) metabolite quant and annotation (ID)
@ I E\CC,MS e * User-driven resource, defining requirements
4 e = T - for reproducibility, throughput, and statistical
== S . >f5/ analysis across datasets:

@ ! \ J —' reement * Galaxy promotes usability,

/ ‘ / reproducibility and scalability (and
Internal user Instrument Workstation
User workstation Instrument workstation Instrument bench po r‘ta bi I ity)

* Direct upload from instrument and other
automated data processing steps

Galaxy-based workflow

L for high t hroughput promotes throughput
metabolite quant and
annotation (leveraging * Multivariate statistical tools and
Workflow4metabolomics customized tool for null values promotes
, XCMS-based) comparisons across hundreds of datasets

* “Dockerized” to promote portabjdi
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PROTEOGENOMICS (AIM 3)

An accessible proteogenomics informatics resource for cancer researchers
(Cancer Research, Special Computer Resources issue)

» Workflows and example input data
* Larger capacity instance
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James Johnson
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Results

Plugin specs: Pure JavaScript,
HTML5 REST web application; accessed
directly from a Galaxy history via the
Galaxy native visualization registry;
treats Galaxy as a REST endpoint
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MVP: Protein-centric variant visualization
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METAPROTEOMICS (AIM

Microbiome: Microbial genetic potential and

Muiltiple studies have shown correlation of microbial
composition with physiological conditions.

Metagenomics: identifies

species present within complex
community (16S rRNA and Whole
Genome Sequencing).

DNA from samples. 16S rRNA (economical) or
Shotgun sequencing (expensive).

Multiple studies that correlate
taxonomy with observed phenotype.

TAXONOMIC COMPOSITION

Metaproteomics:

The large-scale characterization
of the entire protein
complement of environmental
microbiota at a given point in
time.

Proteins from samples.

Potential to unravel the mechanistic
details of microbial interactions
with host / environment by
analyzing the functional dynamics
of the microbiome.
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DATABASE GENERATIO

DATABASE SEARCH
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PROMOTION AND DISSEMINATION (AIM 4)

WEBSITE: galaxyp.org

NNUAL CONFERENCES: ORAL PRESENTATIONS AND. POSTERS:

(ASMS)  [siegenomic [ merge (e - mat°"'”"‘2013 —20 P
S databases MANPRTEINS
. >epiAcc No 4|Mwman = 2
Minnea poiﬁﬁ 2013 h:WTm}r C N it e C .
St Louls 2 MAMI ia - - - lm::::.z

lnduanaponsl | #arn about the Galaxy-P Project and Kesearch Team S90S . San Antonio 2016

Norwich 2

Al
AlL -
'{‘ ’“ Wi 0OE TO THEER 1N YRP 21k 0I5 T!

Research « Technology Galaxy-P is a multi-omics informatics platform. The focus of thg i ptive Analysis of genomics, franscriptomics and mass
Communication * Education

spectrometry-based proteomics and metabolomics data. Gala . Gi thT popuiar Calaxy Dicinfonmands platicnm, and is

UL PUpUIQl DQIGAY WIVIEHUVITTIIGUUD MIduwviiig, Qg o

N Ris

) m

database

ity Conference (GCC

—tois 2015

target-decoy sequence db E
uman Proteomics @Fganization
tle 2014 . Tempe 2015

being actively developed by the Griffin research group a University of Mianz<o’a in ¢ xllakaration with the Minnesota

Supercomputing Institute. The project is funded by the National Science Foundation and the National Cancer Institute’s Informatics
Technology for Cal roga'l'. GalaxyP
NATIONAL CANCER INSTITUTE
Informatics Technology for
Cancer Research

twitter.com/usegalaxyp galaxyp.org

I




)

* MULTI-VISUALIZATION PLATFORM FUTURE PLANS

* Extend to more variant types: define requirements for input data types
* Integration with Javascript IGV (ITCR)B) feme oo
* Proteogenomics output compatibility with CRAVAT for interpretation (ITCRER) i
* METABOLOMICS
* Automate for assistance in experimental design; continued testing and feedback
* Portability: Dissemination via cloud-based gateway (Jetstream) and Tool Shed
* PROTEOGENOMICS
* Automate generation of genomic annotation for all proteins and variant type
* Extend with new methods for sequential variant-specific database searching
* Extend with improved FDR assignment for putative variants
* METAPROTEOMICS
» Identify cancer-specific projects and implement tools and workflows
* Develop tools and workflows via developers and users collaborative contribution-fest
* Disseminate workflows via publications and JetStream instance
* PROMOTION AND TRAINING
e Continued workshops and presentations (ABRF, ASMS, GCC....AACR)
 Webinars, hackathons

 Expand Jetstream resources _/etstream
NEw ADDITION!

)E\AJ;:);::F:AN:ER:N: TTTTTT
Supplement IMAT-ITCR project for DIA tool deployment (with Parker lab, UMNg ,,,,,,,,,,,,,,,,,,,,,,, ?a‘;'a'j},’;,‘}')',;
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