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What is Galaxy? The Galaxy-P environment Advanced applications in Galaxy-P
Galaxy is a web-based genomic and bioinformatics platform or The user interface: Galaxy-P builds upon the easy and intuitive web-based We are leveraging the unique features and existing genomic software in Galaxy
workbench(1-3), akin to a life sciences core cyber infrastructure element. interface of the Galaxy framework, shown in the screenshot below. to generate powerful workflows for more advanced applications that
Galaxy was designed to address issues in genomic informatics similar to challenge existing informatic solutions. Some of these applications include:
those currently faced in mass spectrometry-based informatics: software Software Hictor + A novel, automated proteogenomics workflow (Poster 248, TP17). This
and  workflow  accessibility,  usability, analytical transparency, Tools Main viewing window tracki: includes simultaneous identification of novel peptide isoforms and non-
reproducibility, scalability and share-ability. ~With Galaxy, because of its (e.g. workflow canvas, data visualization etc. ) \[, . host peptides, automated BLAST filtering to confirm novel protein products,
thriving community of users and developers, the burden of maintenance, =) a peptide sequence match evaluator/viewer, and a “Peptides to Genome”
as well as the benefits of innovation and sustainability, is distributed S viewer for genomic mapping of newly discovered protein products.
across many laboratories and researchers. Via internet and through a — oy P O uliing Up and using 8 proteom e workdlow e o _ o | |
consistent and simple interface users have at their fingertips access to e e e P . Quar?tlﬂcatlon tOOIS. for 'dual sotopic/isobaric labeling (Poster 5?4’ TPZ.S)'
series of analytical programs and on demand tutorials guiding them 7 S : peptide-level quantification (Poster 583, MP23) and purely isobaric labeling
through the process of multiples computational analyses and — vt 1% (Poster 474, ThP23 and Poster 552, MP27).
bioinformatics processing tasks. Using data provenance information and S eoving o o s * A novel, automated workflow for metaproteomic applications (shown
user activity tra Ckin g Wlthln the G alaxy Spa ce, hl sto ry | OgS are record ed in %F‘T“f” | matihes by Csing PEpEdEPTOphat of ProteinProphet snd OR analysie. Once we have crested his workiow we can Sppl s workiow to snother dataset and oot results. Solets thy e - oo e Al ﬁtm:: bGIOW), featu rin g our “ Minnesota TWO-Ste p”( 4) d ata b ase sea rChin g meth Od
stepwise increments that can be saved for future reference and shared ﬁ B e v e e e ou v ki i nd s hovenwindonshon scesio e : addressing the challenges of large sequence databases used in such
with any or all Galaxy users or exported for publications. Galaxy also H 00fe:tmj::uld'.s)p'af:r:,e‘j:u:w.dh(h)hhh.kdhww.jwcmhm.dd analysis, and connection with metagenomic tools available in Galaxy
works as an invisible guide on what next steps are possible in an analytical J; 2) Database generation |
process or pipeline development thus eliminating much of the guess work o Ezz"::;ﬁfgzsﬁni!::ﬁ-:- 3) Fi ‘l — é__l) RAW data input N —
and the dreaded “then what?” or “where is that file” questions. e database search=wont| results processing
Why Galaxy for MS-based proteomic C o= e &7 7)Avomated BUASTP fitering
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* It’s already been built. The open framework is already in place with Enab.lin.g framework rpodifications P proteomic applicati.ons. Although highly % e O == ==

highly desirable functionality for metadata capture and sharing, and sophisticated, th € existing Ga I.a>.<y framework built for ge nomic ap plications lacked a - | e |

straightforward integration of existing and newly developed software number of functionalities critical to MS-based proteomics software. We have w — — i S| f—

applications modified the underlying framework in the following ways: z | = — —w

e

* It makes software integration easy. Galaxy provides a centra * Windows applications. Implemented a cross-platform server application and 5 = T 8) Output for phylogenetic

framework solution to answer the challenge of integrating into usefu corresponding Galaxy job runner {client) that enables Galaxy to run jobs on L | = f.l.f:;:ﬁﬁiearch analysis

workflows the plethora of software programs continuously developec remote Windows servers (Poster 378, MP19) §< m

for MS-based proteomics, but lacking an easy means for their * One sample, multiple raw files compatibility. Enabled the framework to accept % e

integration multiple files tied to a single sample (e.g. Mudpit-type applications) (Poster 378, § : ttttttttttttt
* It enables transparency and reproducibility. Architecture facilitating MP19) 2 = = b= ==
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complete sharing of even complex workflows, including all settings and * Cloud-enabled. Made proteomics applications in Galaxy-P amenable to cloud © A screenshot of the Galaxy-P “workflow canvas” used for workflow generation. Our

parameters for each software program used, addressing current computing environments (Poster 362, MP18) ’:‘ “Minnesota Two-Step”(4) metaproteomics workflow is shown.

challenges in transparency, reproducibility and adherence to . . . .

community standards Typ|Ca| appllcatlﬂns N Galaxy-P

Want to use Galaxy-P?

* It enables sophisticated systems biology applications. Because Galaxy A oubli _ 4 _ |
public server is up and running at: usegalaxyp.org

, e Numerous popular software programs for the most typical MS-based proteomics
already deploys genomics software, when extended for proteomics it

data analyses have been deployed in Galaxy, through our efforts building Galaxy-P

'suniquely POiSEd to enable systems biology applications (e.g. as well as other community efforts. These include programs from popular software Instructions for building your own instance, including
proteogenomics and metaproteomics) msconvert, OpenMS and MaxQuant. Shown below are a selection of these tools cloud installation. can be found at: getgalaxyp.org
* It encourages community development and sustainment. The open available in Galaxy that may be used for a typical quantitative proteomics workflow. '
framework has an established history of community development, The software shown only shows a fraction of the total software available. ACanWIngements
distributing the load in terms of advancement and sustainability
These collective advantages of Galaxy have motivated our extension of — © NoFerant 1147079 "Ny ' 2:]g/lr;?;e:s;a;z;teﬁ:;ig for Medical
this framework, called Galaxy-P. For its development we are employing a Data XTandem * The Center for Mass spectrometry and . | gy. |
project-based strategy, using ongoing and challenging MS-based Raw MS _ CO _s Comerteddata _ | Myrimatch  |_ Peptide sequence _y | Peptide/Proter inferred_ | iQuant (isobaric Proteomics, University of Minnesota The Minnesota Supercomputing Institute
proteomic studies to direct extensions to the framework, deployment of "= | MGF formatter el raxauant maches (TP tools) A ol O REFERENCES CITED
xising and useful software progrars, as well as development of new and gy i e e e 2ok o 3
innovative programs where necessary. Here we present a snapshot of 3) Giardine B. et al. Genome Res. 2005, 15: 1451-5. o

Galaxy-P and this ongoing work. 4) Jagtap P. et al. Proteomics, 2013, 13: 1352-7.
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