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What is Galaxy-P?

/’ nearing end of year 1
Three year NSF funded grant to build mass spec &

proteomics data analysis platform on top of Galaxy.




Three ways to Galaxy-P

Public usegalaxyp.org

local getgalaxyp.org

(loud biocloudcentral.msi.umn.edu

©r maybe 1

er @usegalaxyp
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Come chat about Galaxy proteomics
more broadly (not just Galaxy-P) at
the BoF during lunch today...

bit.ly/gcc2013-proteomics-bof
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%ipdows

InStall LwR webapp on remote SyStem to allow it
to act as a Galaxy worker node.

remote Staging

« No need for shared file system wexperimental caching support
. Cross-p|atf0|'m Not just for windows

- Well documented (lwr.readthedocs.org)

e Secure ssL + private token authentication

« (lient runner in Galaxy now

+ (loudBioLinux/CloudMan integration (in progress)

- Support for public servers.

it LWR at 2 toolbex to describe what it can
- Markup yaur standard Gatay ool XML 4o lock down how
itruns, then any Galaxy instance can rur

thesa foolS on your resource
- Easly share access to specialized hardware, laige datasets,
et

« (e cich acess..,

@:Prezi



DUDIIC server.

- Point LWR at a toolbox to describe what it can run.

- MarRkup your standard Galaxy tool XML to lock down how
it runs. then any Galaxy inStance can run
these toolS on your reSource

- Easily share access to specialized hardware, large datasets,
etc...
» One click access...

it.ly/galaxy-extras

@:Prezi

Publish tooks with default public server instances to the tool shed



1e click acces:

http://bit.ly/galaxy-extras

tools

<default desStination runners= "’lwr"’*
¢param id="url»htips: '
«/default_destination»

Publish tools with default public server instances to the tool shed
and provide one-click access to your compute and datsa.

@:Prezi



TOOJ- Enhanc-em@nts {in your Galaxy now) workﬂow ‘EnhanCBments
Tools can now take in multiple inputs at all once.

=

JGalaxy

« JavaWeb Start Application

- Batch Download and Upload Files

« Gt around browser upload limits

= Many AP| enhancements contributed upstream

A Auented ekng for g Throughaat ket Free Dnattiatie Steadics
11 Proorme R 2013, ML 215791308)."

L =2 = =
Applicacions rm i SR | By i
Built on blenddj £ < == A e (K { Merpdd into ane output

— for subsequent steps.
github.comijmchilton/blenddj (vt i ysperiipe e muds, weressacy o dsers o e

Fonpiion datnsat oAt alnrnts ith dnput typesSta® multiple trus’s

bit.ly/galaxy-extras
it drect booees

ptinal el eictengns for o

galnicy cam run these tools, but it ceanot build this worlflow, Galaoy-F can!

go3e s fomeljneppes




JGalaxy

File Connection Help

Histores

Unnamed history

limported: Test BLAST-P

Unnamed history

QExactive - PeptideShaker May 2013
Dual-Label - May 2013 - TPP

Dual Label - Cancer Center 05/06/2013 Sampl
imported: XML to Tabular test

imported: 861 WS _Test

Unnamed history

ProteinPilot Upload

QExactive Tests for Kai-Ting Fan (brady1)
imported: Datasetl_After3D SEARCH 0416201
OMSSA QExactive Tests for Kai-Ting Fan {bsz
PSM Eval of ProteinPilot

ProteinPilot Tests

unnamed history

Multifile Test 1 (Tandem / Scaffold)
Imported: Galaxy-P 101

Cl3Test 1

imported: PSME Test for a single file with mu
imported: Searches for Dataset 2: Pig Islet |
Dual Label - Open Source Testing
Dual-Label MaxQuant Testing

Multifile Test 2

Unnamed history

Unnamed history

imported: Myrimatch

unnamed history

limported: P123456L_Specviz

imported: History for peaklist filter De novo
MyritMat ch Testing (no decoys)

MyriMatch & OMSSA Test
Dual- lahel |Quant

Java Web Start Application
Batch Download and Upload Files
Get around browser upload limits
Many APl enhancements contributed upstream

Contents

I-I|-‘|ir|-|_
bhering
bhering
l|| ring

bhering._
bhering_
II|~||r||

hherlnq_de]onuag 062312 118349 |slet4plu 14 25.rav
bhering_dejon039_062 ]12_1132!4_|5Iet4ph(2_15_26 ray
bhering_dejon039_062312_11834_isletdplx2 16_27.ray
bhering_dejon039 062312 11834
bhering_dejon039 | 05?312 11834 | |5Iet4p|:2 13 29.raw
bhering_dejon039_ 062312 11834 isletdplx2_19_30.ray
bhering_dejon039 062312 11834 _isletdplx2_20 31.raw
bhering dejon039 062312 11834 Isletdplx2 21 32.ray
bherlng_de|an039_062312_11334_I9Iet4pfx2_33_3? raw
bhering_dejon039 062312 11834 isletdplx2 34 38.rav
bhering_dejon039_062312_11834_isletdplx2 35 39.rav
bh{rinq dejon039 062312 11834 isletdplx2 36 40.‘@\. ¥
IE J *

L E;ulk Dm‘unloa'd 3

Using 25.5 GB

Logged in as jmchilton@gmail.com
Preferences
Custom Builds
come . html Logout
Saved Histories
Saved Datasets

Saved Pages

API Keys

29: Peptide Indexer on ® {J 3%
data 28 and data 5

28: Consensus IDon @& ) #

data 27

bit.ly/galaxy-extras

Optional Galaxy extensions for direct access

Built on blend4;
github.com/jmchilton/blend4j



TOOl Ehhahcemehts (in your Galaxy now)
Tools can now take in multiple inputs at all once.

= ca =2 Galany
= Galaxy

] localhost
1 localhost

—_,_. Galaxy Analyze Data

~_ Galaxy Analyze Data

Protein Database: E Peptide Shaker (version 0.1.0)
8: MTB H37Rv Target-..oy Database ¥

Protein Database:
8: MTB H37Rv Target-..oy Database ¥

Input Peaks Lists
Input Peaks List 1

Input Peak Lists (m :
Peak List: P (maf)

4: Al_ATP_1.magf ¥
O Al .| § u
| Remove Input Peaks List 1
Precursor Ion Tolerance Units:

Input Peaks List 2
Parts per million (ppm) ¥
Peak List:

| 5z Al_ATP_J.mqf v Percursor Ion Tolerance:

-

10.0
| Remove Input Peaks List 2
é Fragment Tolerance (Daltons):
Input Peaks List 3 0.5
Peak List: Enzyme:
6: Al_ATD_3.mqf' Trypsin
Remove Input Peaks List 3 Maximum Missed Cleavages:
2

Add new Input Peaks List
Fixed Modification:
Precursor Ion Tolerance Units:

Parts per million (ppm) ¥

> ercursor Ion Tolerance: ( % ariable Modification: <

Convenient for a specifying a few inputs, necessary for dozens or hundreds.
Replace dataset «epeat: elements with dnput type="data” multiple="true®.

PReZI



wWorkflow EnhancementsS

"An Automated Pipeline for High-Throughput Label-Free Quantitative Proteomics
(J. Proteome Res., 2013, PMID: 23391308)."

[‘ omm‘ i Olinput files '
/ l '
e OFENMS
Arbitrary # Inputs = " o e *
l ! .
[ Q o o [# o O
Fcetr::r:'-dr:sﬂ - IDMapper = _,;:::::I w:. o I:‘e::::(:d : p——0d ProteinQuantifier
// 7 [w } = o [“ J
O ok par files 0 outpek files 0 ot prR files O outpet fes

Applications runin

parallel (once per input) Merged into one output
for subsequent steps.

:-;‘__’_':'Pﬂem




Workflow Enhancements

"An Automated Pipeline for High-Throughput Label-Free Quantitative Proteomics
(J. Proteome Res., 2013, PMID: 23391308)."

1 4
Oinpnn fles J Oinput files
——— — — i
3 { O'

Arbitrary #Inpé Norses s oraue : MS

oy N ‘A-' Aa e, e, Jin A
1 i
9 = = :
3 Q 6 o o » Q &)
; :::,::r: ::;' —e DM pper Pt ‘;:::: mn ?,:::dﬂé"j;' s ProteinQuantifier
7 Mo ﬁ'| (12 1
0 outpat files Ooutput files | Voutput fles Qoutpat fles
s . . iR ) ¢ )
Applications run in

parallel (once per input) Merg€ed into one output
for subsequent steps.

Galaxy can run thesSe tools, but it cannot build this workflow, Galaxy-P can!

e il Sl inta o singls dataest L3 “flat e worsfice,

:-;‘__’_':'Pﬂem



Multiple File Datasets

Input dataset

output

Input dataset

output

| 4

Fiiter

Filter

out_filel

Fitter
Filter

out_filel

e Group

® Group

Select data

out_filel {tabular)

Select data

out_filal (tabular)

...group multiple files into a single dataset to "flatten" workflow.

Jagtap's “Shamelessly
Seamless” Proteogenomics
wiarkflow

» 150+ stoprs - W tipla darvafirations, BLAST, custon feals for
sertra v datan and gorom rgping

+ Tl § s B0 290 0 3 M ieastod 52 AW e sl

» Wil [WE slege,

+ ol et vt e O gt Foc ke e citasets

Not just for proteomics..

neithing protsomic iafed

bit.ly/galaxy-extras -

Track:or merge mutiiple fle datrets inlo your Galaxy,

Gither Applicaticas:

Imaging:
" i moedod for the commandy. | dou't ek v harve ot bar egficns Far
wqsaets, ] et e L

i s

Alex assHpoy, CRRG

Genomics.

Famirsing B with sucoess o chi-sig nd md-seng e,
Wagal Cohan, fiebrei Uahe

Merge Tabular Datasets §%

Mot just improved grouping...

Aiddresses additional Bmitations of Gelaxy.

Satmple tracking throughout comples workflows...
L -




Merging or many-to-one tools...

Fromein vatabase:

8: MTB H37Rv Target-..oy Database ¥ rivisil valavasc.
| 8: MTB H37Rv Target-..oy Database

Input Peak Lists (mgf):

Input Peak Lists (mgf):
;:iigémgff q ‘Q'AIATP'|
m « Al
: 3. select files direﬁ | by multifile

Precursor Ion Tolerance Units:
Precursor Ion Tolerance Units: P S —

Parts per million (ppm) ¥ |




Multiple File Datasets

Input dataset

output

Input dataset

output

| 4

Fiiter

Filter

out_filel

Fitter
Filter

out_filel

e Group

® Group

Select data

out_filel {tabular)

Select data

out_filal (tabular)

...group multiple files into a single dataset to "flatten" workflow.

Jagtap's “Shamelessly
Seamless” Proteogenomics
wiarkflow

» 150+ stoprs - W tipla darvafirations, BLAST, custon feals for
sertra v datan and gorom rgping

+ Tl § s B0 290 0 3 M ieastod 52 AW e sl

» Wil [WE slege,

+ ol et vt e O gt Foc ke e citasets

Not just for proteomics..

neithing protsomic iafed

bit.ly/galaxy-extras -

Track:or merge mutiiple fle datrets inlo your Galaxy,

Gither Applicaticas:

Imaging:
" i moedod for the commandy. | dou't ek v harve ot bar egficns Far
wqsaets, ] et e L

i s

Alex assHpoy, CRRG

Genomics.

Famirsing B with sucoess o chi-sig nd md-seng e,
Wagal Cohan, fiebrei Uahe

Merge Tabular Datasets §%

Mot just improved grouping...

Aiddresses additional Bmitations of Gelaxy.

Satmple tracking throughout comples workflows...
L -




Nof uST f‘or To
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Leneratlnn

" @
| Identifying novel | = -
peptides.

Peptide-Spectrum
Match Evaluation

Genomic
Xt
@ PREZIsis | =

. ITTME. Formiat
~°  GFF file for visualization.

/

y Workflows..

Peakllst generatio

Jagtap's "Shamelessly
Seamless" Proteogenomics
workflow

« 150+ steps - Multiple identifications, BLAST, custom tools for
spectral validation and genome mapping.

- Takes 3 days to run on a fractionated 52 RAW file sample
« Multiple LWR steps.

- Tools and datatypes are NOT adapted for multiple file datasets



Not just for proteomics...

nothing proteomics related

bit.ly/galaxy-extras +’
Track or merge multiple file datasets into your Galaxy.

Other Applications:
Imaging:
"... it is needed for the community. | dont think we have other options for

our requirements, [the] multiple file datasets implementation was a real

savior for us.”
Alex KhaSSapov, CSIRO

Genomics:
| am using it with success for chip-seq and rna-seq analysis.
Hagai Cohen, Hebrew University

@:Prezi



Not jusSt improved grouping..

Addresses additional limitations of Galaxy.

Sample tracking throughout complex workflows...

Dataset names mangled throughout
complex workflows, but ‘part names”
remain consistent,

L B e [0
MapAlsgner Feu . /
™ Wetification [~ =] wa : :

T
10
1] oc

Aligns feature space of each input against all others...

with current implementation, the tool does "need
to know" it produces multiple file dataset.

@:Prezi



Sample tracking th

4: msconvert3 rawon ® {
data 1

Multifile dataset mgf
format: m:mgf, database: ?

| Dataset names mangled throughout
complex workflows, but ‘part names’
remain consistent.

3: Create Tarnh—Decog @ ( 8
Database on data 2

2: Protein Database @ ] R

1: Al1_ATP ® (R
Multifile dataset raw

format: m:raw, database: ?
Example Multiple File Dataset

wl® O
Analyze Data ' C - - Using 1.1
e amm o mae pmee o Spectrum File Identification File(s) Precursor RT Precursor mz History o
e Al_ATP.16058.16058.  Al1_ATP_1 (File 1).omx 4779.4458 964.13
21 ATD 3 RAW (Bile 3) PeptideShaker 101
MRS HER (RASE S Al_ATP.8510.8510.1 Al_ATP_1 (File 1).omx 2403.5502 791.40087890625
Al_ATP.8366.8366. A1_ATP_1 (File 1).omx 2357.8309 693.7 764.5 M8
Al_ATP.17278.17278.  A1_ATP_1 (File 1).omx A1_ATP_1 (File 1).t.xml  5155.1521 950.45 8 PantideEhakar PG @ J |
Al_ATP.1993.1993. A1_ATP_1 (File 1).omx 424.4967 981.53 Report for data 3 and data 4
Al_ATP.10870.10870. Al_ATP_1 (File 1).omx 3146.9381 920.13
Al_ATP.6633.6633. A1_ATP_1 (File 1).omx 1820.4371 741.93 7: PeptideShaker @
Frotein Keport for data 3 and
Al_ATP.7348.7348. A1_ATP_1 (File 1).omx 2041.1308 1159.9 :;::e‘:“ Report for data 3 and
Al_ATP.7331.7331.1 A1_ATP_1 (File 1).omx 2036.1117 719.6
Al_ATP.22984.22984.1 Al_ATP_1 (File 1).omx 6769.8229 587.56 6: PeptideShaker @ (.
Al_ATP.12992.12992.  Al_ATP_1 (File 1).omx 3821.3314 977.91 Peptide Report for data 3 and
Al_ATP.11403.11403.  Al_ATP_1 (File 1).omx 3316.1163 99313 | | datad
Al_ATP.10047.10047.  Al1_ATP_1 (File 1).omx 2885.758 957.52 5: PeptideShaker CPS ® [ '
Al_ATP.12494,12494, Al_ATP_1 (File 1).omx 3663.9835 726.89 results for data 3 and data 4
Al_ATP.14147.14147.1 )- 4186.682 518.99 96.9 MB

@:Prezi
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nany-to-many outputs...

Aligns feature space of each input against all others...

with current implementation, the tool does "need

to know" it produces multiple file dataset.
(D Prez



Not jusSt improved grouping..

Addresses additional limitations of Galaxy.

Sample tracking throughout complex workflows...

Dataset names mangled throughout
complex workflows, but ‘part names”
remain consistent,

L B e [0
MapAlsgner Feu . /
™ Wetification [~ =] wa : :

T
10
1] oc

Aligns feature space of each input against all others...

with current implementation, the tool does "need
to know" it produces multiple file dataset.

@:Prezi



Special Thanks...

Jorrit Boekel

Implemented an early version of multiple file datasets at tool and datatype level.

Galaxy-P and Galaxy Teams @ MSI - ¢ cengamin Lynch

w/special, special thanks to Anne-FrancolSe

Dannon, Nate, Enis, Brad, Jeremy, Ira
& Dave Clements_

Hardest working man in

People in Galaxy community who helped with various parts of this

@:Prezl



Have mass spec data?

Galaxy-P!

Three ways to Galaxy-P..

Public usegalaxyp.org

local getgalaxyp.org

(loud biocloudcentral.msi.umn.edu

or maybe 4. yter @usegalaxyp

PPPPP



Why fork?

Because the Galaxy team would like a more
flexible, deeply integrated concept of dataset

SOPNE | do too!

Galaxy team doesnt want to support this.
Make me a committer on Bitbucket, problem

Solved!

Encumber the code base with special cases. (Technical
dEbt) Pull Requests:

+06: Datatype Tracking Enhancements
@:Prez #16%: Support config files with task parallelism.
— et ramls Pa mnm 2ok AN mAaeA Tl AT e

wlF T



Galaxy team doesnt want to support this.
Make me a committer on Bitbucket, problem

Solved!

Encumber the code base with special cases. (Technical
dEbt) Pull Requests:

#986: Datatype Tracking Enhancements

#169: Support config files with task parallelism.
#37: Framework for per job task paralleliSm.
#06% More flexible task merging,
#122: Eliminate hard coding of uploadl tool hacks.

#13%: Fix file_ext in image datatypes.
+12%: Refactor huge functions in library_common.
#142 Simplify task splitting input Specification.
#156: Fix "from_work.dir’ with task splitting,
{Wrrez



