Netherlands
Bioinformatics
Centre

Opening new gateways
to workflows for life
scientists

Kostas Karasavvas
Marco Roos

TIIONFES Ve L A =T -
Fracmic M @

LN -
&\ n
e
) W

cagaqg ol !

I

Leiden Ln iverﬁwy Medical Center



Workflow approach

Structured approach to

performing bioinformatics |add_:;c;{_t;_'§i;g' S
experiments

Steps are exposed
Helps evaluation by |
supervisors and peers
Compares to '‘Materials and CEITEE

| converToKEGGid || spitOnTab |

| splitAndSendOnlyKEGGgenelD || SplitOnNewLine |

MethOdS', bUt you Can run get_genes_hy_pathway
them | separators_;alue' | color_pathway_b;ficts ‘

| getPathwayDescription ” Clean_List_of Strings_by_separator

| Get_image_from_URL |

Easiertoreuse & extend ——m'—-—F—"7"—">

. kflow output forts
(manage complexity)

| Pathway ” genelist ” url ” image |V

.......................
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Observations

Two widely-used systems: Galaxy & Taverna
Typical usage scenario's
* Galaxy:
'Scripting bioinformatician' adds command line tools to
local Galaxy server for their biological colleagues

Biologists interactively 'play with data'
* Save interactive analysis as a workflow

Strength: simplicity
° Taverna

Bioinformatician designs a workflow to perform
complicated data analysis / data integration

Strength: sophisticated workflows

L Netherlands
IWSG 2012, Amsterdam, 24 May Slide: 3 n bl c gLon?:srmics



Why interoperate?

Use each other's tools, use each other's workflows
* Example:

calculate genome region overlaps in Galaxy

annotate genes by text mining Web Services in
Taverna

Exploit strengths

* Galaxy: simplicity

* Taverna: sophistication

Allow user communities to benefit from each other's work
* greater accessibility
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Taverna Workbench

File Edit Insert View Workflows Advanced Help
OeHX » AV [ 9+l T @
L+ Design @ Results B myExperiment

Service panel

Clear-

Filter:

| Import new services |

v E—'.‘A\railable services
4 [ﬁ’ Senvice templates
> [ﬁ Local services
» (& Biomoby @ http://moby.ucalgary. cajmoby/MOBY-Central,pl
> (i Soaplab @ hitp: ffwaw, ebi.ac, uk/soaplab/services/
» [ WsDL @ http:ifsoap.bind. capsdifbind.wsdl
» [ WSDL @ http://soap.genome, jp/KEGG, wsd)
» (5§ WsDL @ http: /i, ebi.ac. ukfwssservices/urn: Dbfetch?wsdl
» [ WSDL @ http:ifwww.ebi.ac. ukjxemblXEMBLwsdI

J Warkflow explorerT Details T Validation report ]

v % Downloadpathwaysforesternalreferenceslist
¥ [ Workflow input ports
A file_type
A output_path
A wreflist
¥ [ Workflow output ports
WV written_files
¥ | Services
v &% clone_list
A copy_number
A2 input
8, clones
v @ count
2 list
8, count

-
_w ias crcoctaCilobloos
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Workflow diagram

van @EO0 EM B

' Workflow input ports

I~

: | entrez_gene_id ” fg_color ” bg_color |A :

| add_nchi_to_string |

| convertTokEGGid || spiitonTab |

|

| splitAndSendCnlyKEGGgenelD || SplitCnMNewLine |

lister

| get_pathways_by_genes I

| get_genes_by_pathway

| separators_value l/ | color_pathway_by_ohjects

¥y \)

getPathwayDescription || Clean_List_of_Strings_by_separator

: kflow output ports
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Galaxy

Tools

<|. | i Debest... || |Taverna... [BJUCSCG... | Custom... | & Books... | ¢ 06w8k... | L Proble... | Galaxy |C Results: |WEcomm... |EiTheRub... | NBICA... |@myxpe... | *Jrubyco... | Connect...| || Galaxy ¢ |@ Taverna... |[dinbox|... [~ # ¥
o ‘u localhost:8080 v €| |+ taverna server setting the timeout Q Gy v
Analyze Data Workflow  Shared Data Help  User
:.Options - A | History | Options v
- — Get Pathway-Genes by Entrez gene id - -
Taverna Workflows Ml e
Q=

n Fetch PDB flatfile from RCSB

Select source for entrez_gene_id:

SErver

Demonstration of configurable
iteration

EBI InterproScan NewServices

BiomartAndEMBOSSAnalysis

Fetch today's xked comic

NCBI Gi to Kegg Pathways

» NCBI Gi to Kegg Pathway
Descriptions

» BioAID ProteinDiscovery

Get Data

Send Data

ENCODE Tools

Lift-Over

Text Manipulation

Filter and Sort

Join, Subtract and Group
Convert Formats

Extract Features

Fetch Sequences

Fetch Alignments

Get Genomic Scores
Operate on Genomic Intervals
Statistics

Wavelet Analysis
Graph/Display Data
Regional Variation

raarascinn

LY
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9] |

% Find: | time < Previous > Next

0 Your history is empty. Click 'Get
Data' on the left pane to start

\ly_pe manuallu|

Enter entrez_gene_id:
3064

Would you also like the raw results as a zip file:
[No |2

\ Execute \

What it does

Given a specific entrez gene id, returns the pathways that this gene participates in and for each of those pathways which genes are associated
with.

Inputs

» entrez_gene_id Give an entrez gene id Examples include:
o 3064

OQutputs

* Pathway
+ genelist

Please note that some workflows are not up-to-date or have dependencies that cannot be met by the specific Taverna server that you
specified during generation of this tool. You can make sure that the workflow is valid by running it in the Taverna Workbench first to confirm
that it works before running it via Galaxy.

Please note that there might be some repetitions in the workflow description in some of the generated workflows. This is due to a
backwards compatibility issue on the myExperiment repository which keeps the old descriptions to make sure that no information is lost.

) For more information on that workflow pl visit http://www.myexperiment.org/workflows/2805.

Highlight all [] Matchcase
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myExperiment

'myExperiment - Mozilla Firefox
File Edit View History Bookmarks Tools Help
]I:l New Tab % H@ International Journal of Hig... HI_J New Tab b4 [| myExperiment % H %+ ]

[@J http://www.myexperiment.org/ V|G‘ g~ cooale

. Experiment makes it easy to find, use and share scientific
\1experiment i
€ pe € workflows and other Research Objects, and to build
communities.
[ [ An ¢ |[search |

First time visitor? Try these videos:

[l Project Introduction

[ Bioinformatics Case Study or Login:

Username or Email:

Use myExperiment to...

£2k Find Workflows
Password:

(5 Share Your Workflows and Files

|| Create and Find Packs of ltems Find Workflows Remember me: [

/. Find People and Make Friends Or use OpenlD:

£ Create and Join Groups About myExperiment [

(eq: name.myopenid.com)

wirwww @ -
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Our work

Taverna workflows available in Galaxy
Taverna workflows available on a web browser

Demonstration server with Galaxy & Taverna servers, T2Web
* Galaxy tools/workflows available in Taverna
* Virtual Image (for production as well)
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Taverna Workflows in Galaxy (1)

B
Ele £dt insen View Worklows Advanced eip
EX b AVE [ ]
(Design @ Resuks @ myberment

Senvice panel i Workflow diagram

Fiter Clear “ac EM0 BH B

Limeort new servces | e s s e e .-
& Loca senices
> @basesa
> @ biofeva
»@o
» @
v @ st
2 £cho List

8 Merge Stan lis to a String
8 Remove trng Duplcsts
> Bt

» @ net v

Waridiow explorer | Detals | Valdation report

% Waront
& Workow it ports
A compound 1d
+ 5 Wordiow output ports
¥ fing
" Senices
> s clean up
8 get_snaymes by reaction
A reaction
@, attachmentist
< retur
8 get_reactons by compound
A campound 1d
@, atachmentLst
& retur
" Data Inks
7 compound Id > get eactions_by_compoundkcompound 14
7 get reactions_by_compound-eturn - get_enzymes_by_reactonreaction i
7 get_aaymes.by reactonseturn - clan Upinputlst
2 dean uproutpuist > fral srmes
& Conrlinks
& Merges

- o 98E
File Edit View History Bookmarks Tools Help
[MNBiCBions... | = spark | Workflow:... |¢ZBulionvaul... | Elaua6itvax. | s Problemlo... | RichUIWid... | O/utlookW... | Firefox d:e... | Screencast... | (] GalaxyTv... | *-eGolany=el. | ~Galoxy ¥ |56 start tc_... [Emyexperim... [+ v

http://localhost:8080/ J ruby open-uri and post Q) G * vi

| Ga|axy alyze Data = Workflow  Shared Data  Help  User
Tools Options v I |7 | History Options v
‘manipulation 5 Get enzyme classifications of a compound
NGS: Mapping Select source for compound_id: o
NGS: Indel Analysis “Type manually ¢, © Your history is empty.
NGS: RNA Analysis . Click 'Get Data' on the
NGS: SAM Tools Enter compound_id: left pane to start
NGS: Peak Calling 1s73
| NGS: Simulation

SNP/WGA: Data; Filters Would you also like the raw results as a zip file: E
SNP/WGA: QC; LD; Plots No ¢
SNP/WGA: Statistical
Models Execute
Human Genome H 4
el What it does
VCF Tools
Taverna Workflows Given a compound we want to know all the reactions that it participates in so that we get all the enzymes that

drive those reactions. It uses KEGG services.
= EBI InterProScan for

Taverna 2

Inputs f

= Workflowl

| » Workflow2 4 . com::%ulr;gﬂd The compound id (from KEGG). Examples include:

= BioAID Prot ovel

Outputs

— — classifications of a ifi
 enzymecl

o eci2.3.1.168

L | E Netherlands '
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Taverna Workflows in Galaxy (2)

* Galaxy-Taverna
component
* ruby gem
behind the scenes
* generates a Galaxy tool
* requires a workflow 1.
description
* Workflow description
* myExperiment

Taverna
server

myExperiment

REST /| RDF API
A

+ workflow file | Y

2.
* Galaxy Y

- tool needs to be manually e — Galaxy
installed 3.
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Taverna Workflows in Galaxy (3)

‘myExperiment - WorkFlows - EBI_InterProScan for Taverna 2 (Stian Soiland-Reyes) [Taverna 2 WorkFlow] -'Mozilla Firefox

Eile Edit View ristory Bookmarks Tools telp _ _
[MnBicBio... [@Mainpag... [~ spark | |workfo... | Bullionva... |[awsikry... |4 Problem... [@Richuiw... | O]outlook... ||| Screenca... (1] GalaxyT... |~ eGalaxy~...|@myExp... % | |myGrid»... | @ Taverna-... || TheGala... *§huntingt..
& [@]http:_n'fwww.myexperiment.orgfwnrkﬂowsjazo.html V‘C‘] [!:lv Huntington's Disease

About | Mailing List | f] Logout | £ Give us Feedback | /2, Invite

eXPeri ment Publications

ir Home 7” Users ‘| Groups ! Workflows | Files Hi Packs 7!| Services H Topics |

Home » Workflows » EBI_InterProScan for Taverna 2 |3 BookHARK G & B3| New/Upload
Workflow Entry: EBI_InterProScan for Taverna 2 @
Created at: 26/01/10 @ 14:45:46 Last updated: 24/11/10 @ 10:04:09 ‘

| License | Credits (4) | Attributions (5) | Tags (5) | Featured in Packs (1) | Ratings (0) | Attributed By (2} | Favourited By (0} |
| Citations (0) | Version History | Reviews (0) | Comments (0) |

@ Version 2 (latest) (of 2) View version: | 2 (latest) ¢ () Workflow Type Kostas

2 Taverna 2
Version created on: 26/01/10 @ 14:45:46 by: Stian Soiland-Reyes | Revision comments [¥] £ My Profile [edit]
Last edited on: 24/11/10 @ 10:04:09 by: Alan Williams [ My Messages
(@ Original Uploader a7 My Memberships
Title: EBI_InterProScan for Taverna 2 () My History
Type: Taverna 2 <7 My News ‘
: My Stuff
@ Preview i3 Stian i
Soiland-Reyes 1 Friend | 1 Group | 1
(Click on the image to get the full size) Workflows
B canse Friends
All versions of this Workflow are
licensed under: £ Marco Roos
Groups

4 BioSemantics

Workflows

@ Credits (4)
(People/Groups)

@ My Simple get enz...

& Sstian Soiland-Reyes My Favourites

0 favourites

£ Katy Wolstencroft

i B
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Taverna Workflows in Galaxy (4)

myExperiment - Workflows - EBI_InterProScan for Taverna 2 (Stian Soiland-Reyes) [Taverna 2 WorkFlow] - Mozilla Firefox

___F_ile Edit View History Bookmarks Tools Help

MNBICBio... | @MainPag... |~ Spark
[ [= |

|Li Workflo... | &7 Bullionva... |3 Aasu... | £ Problem... |@ RichuIw... | oloutiook ... || |Screenca... |1 GalaxyT... |~ eGalaxy~... | @myExp... * | | myGrids... | © Taverna-... || |TheGala... [*Jhuntingt... |+ v

~ & [ Huntington's Disease

Q @ # v

o @ http://www.myexperiment.org/workflows/820.htm|

L

Co— v,

@ Description

Perform an InterProScan analysis of a protein sequence using the EBI's
WSinterProScan service (see http:/iwww.ebi.ac.uk/Tools/webservices/services
finterproscan). The input sequence to use and the user e-mail address are inputs, the
other parameters for the analysis (see Job_params) are allowed to default.

InterProScan searches a protein sequence against the protein family and domain
signature databases integrated into InterPro (see hittp:/ivww.ebi.ac.uk/interpro/). A set
of matches to the signatures are returned, which are annotated with the
corresponding InterPro and GO term assignments for these signature matches.

checkStatus is executed repeatedly as long as the status is equal to RUNNING -
check Details -> Advanced for loop condition.

(People/Groups)
£ stian Soiland-Reyes
£ Katy Wolstencroft
£ Paclo
£ Hamish McWilliam

@ Attributions (5)

(Workflows/Files)

{Zh EBI_InterProScan for
Taverna 2

{3k EBI InterproScan T2
Item doesn't exist anymore

{Eh EBI_InterProscan

b EBI InterProScan

@ Download
Download Workflow File/Package [TZFLOW)‘
== e e memm .- —-—-—-————-
1 )
L} | @Dwnluadwwkﬂwasasalnywol‘
l--------------------l
@ Run

@ Tags (5)
[ ] Original Uploader tags

interpro | interproscan | looping

|sequence | term

My Favourites
0 favourites

My Tags
0 tags

None

Popular Tags
25 tags
[All Tags]
benchmarks | viozrar |
bioinformatics | BLAST |
cheminformatics | data integration
| eni | @Xample | gene |
graph | impact | ist600 | kegg |
localworker | mygrid | ondex |
pathway | pathways | phenotype |
protein | pubmed | sequence |

taverna | text mining | workflow

| Add Tags ® |

(& Shared with Groups (1)

&> mycrid

Run this Workflow in the Taverna Workbench...

Option 1:

Copy and paste this link into File > 'Open workflow location...'
http:/fwww. myexperiment.org/workflows/820/download ?version=2
[ More Infoa (¥]1

() Featured In Packs (1)

| Tavemna 2.1 beta 2

‘example workflows

@ Ratings (0)
Haver and click to rate

|ES

A
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Taverna Workflows on a web browser (1)

na Work =]E]R)
Edtipset View Worklons Advancad Holp
X > AVE T
A resuts @ mesriment
Service panel Workllow diagram

siten Gl

importnew senices

A query

» & Worklow utput pots
v unprotn

\ oten

rieve_documarts i parts
ament_dex

s
 pubmad
< pubmed L
i
<t sitract

7 8 Gocument_incex value - edline

e
Lz bioquen optimasr by year
-

potentalproein rame Is:
¥ @ search fld el -cotert

v

s T

a Firefo BEE

| U workfl... * |@Bullionva... |(Jawsikwva... | L Probleml... |@RichUIWi... | O Outlook... || |Screencas... .. |~ eGalaxy-... |@myExperi... || |myGrid»... |® Taverna<G... || |TheGalax... | % | v

2web/workFlow/74 1| [¥8v howto make arrows in gimp Q G # v

nethertands Workflow: BioAID ProteinDiscovery

bioinformatics

centre e Eilow Ty MEro/RooE Leiden Universiy Medical Center
| Configure Workflow Inputs
Enter Query:
Seansmenbrans proteins AD anylgid ‘
| Upload file? O
Enter max
L — _> Upload file? 0

| Execute

Workflow Description

‘The workflow extracts protein names from documents retrieved from MedLine based on a user
Query (cf Apache Lucene syntax). The protein names are filtered by checking if there exists a
valid UniProt ID for the given protein name.

Output Description Examples

ValidatedProtein
UniProtID

Please Note

L | Netherlands '
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Taverna Workflows on a web browser (2)

4 N
.ﬁri’y.Eit__\pEri'r'nent'
. J
REST AFI
A
1. Find Taverna 3. Workflow is
Work flow executed
URL
-
2. Follow URL
in Web
Browser
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Taverna Workflows on a web browser (3)

@ 'Workflow: BioAID PrateinDiscovery S MozillalFirefox BHEE

File Edit View History Bookmarks Tools Help

[MNBICBioA. .. |@MainPage... | - Spark _ || Workfl... * (TBullionVa... |[dAwbrua... |LProbleml.. |@RichUIW... [|O]outlook... || |Screencas... alaxyTa... | eGalaxy-... |@myExperi... [ |myGrid»... | TavernaG... || |TheGalax... |+ v
A

<3 |_|u http://workflow.mybiobank.org/t2web/workFflow/74 : b G‘] [ﬁ" how to make arrows in gimp Ql iy v
1

netherlands - i i i L
n bl C netharlands Workflow: BioAID ProteinDiscovery

centre Leiden University Medical Center
workflow by Marco Roos ¥

Configure Workflow Inputs

Enter Query:
"transmembrane proteins” AND amylpid

Upload file? O

Enter maxHits_parameter:
E .

Upload ﬁle?D/
| Execute |

Workflow Description

The workflow extracts protein names from documents retrieved from MedLine based on a user
Query (cf Apache Lucene syntax). The protein names are filtered by checking if there exists a
valid UniProt ID for the given protein name.

Output Description Examples
ValidatedProtein
UniProtID
Please Note
- T A ; TR i T &

L etherlands
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Taverna Workflows on a web browser (4)

Results: - Mozilla Firefox:

@

File Edit View History Bookmarks Tools Help
[MNBICBioA... [@MainPage... | Spark | Results: X |fpullionva... |[JMwbucua... |4 Probleml.. |@ Richuiwi... |Oloutlook... [Lscreencas.. |

BER

| GalaxyTa... | eGalaxy-... |@myExperi... || |myGrid»... | ® Toverna-G... || |TheGalax... | % |~

Q G # v

[ || http://workFlow.mybiobank.org/t2web/enact V. [-‘]V how to make arrows in gimp

51

nbic

netherlands
bicinformatics
centre

Workflow: BioAID ProteinDiscovery

Leiden University Medical Center
workflow by Marco Roos v

P70386
Q02527
Q09327

Q10470

Q14CK5

Q6IC49

Q9UH32

P70386

Q02527

Q09327

Q10470

Q14CK5

Q6IC49

QI9UH32

P70386

Q02527

Q09327

Q10470

Q14CK5

Q6IC49

QIUH32

P70386

Q02527

Q09327

Q10470

Q14CK5

Q6IC49

Q9UH32

A8K7C2

073815

P02571

P02579

P12714

P14104
P53478
P60010
P63259
P63260
P63261

nAaanan

Transferring data from workflow.mybiobank.org...

LY

C IWSG 2012, Amsterdam, 24 May
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Demonstration Server (1)

* Galaxy+Taverna Server 'in one box' and more
* demonstration
* preconfigured

- 'playground’
- Taverna - Galaxy [ Galaxy }

Taverna
server

L etherlands
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Demonstration Server (2)

Galaxy+Taverna Server 'in one box' and more
Galaxy Server

* http://galaxy.nbic.nl/galaxy

* with some example taverna workflows
Taverna Server

* http://galaxy.nbic.nl/demo/taverna-server
Taverna workflows to Galaxy tools generator

Taverna workflows web interface generator web
application
* http://galaxy.nbic.nl/t2web/workflow/74
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Conclusions

More interoperable Galaxy - Taverna workflows

Taverna workfkows can be accessed in Galaxy
* ... and thus take part in a Galaxy workflow

Taverna workflows can be accessed via the web
* Bioinformatician creates the workflow
° ... sends the URL to biologist

Demonstration Server
* Virtual machine

L Netherlands
IWSG 2012, Amsterdam, 24 May Slide: 19 n bl c gj;;f;rm:tcs



Acknowledgements

NBIC BioAssist developers
myGrid team (developers of Taverna)
Galaxy developers

Users 'in the loop'

* Eleni Mina

* Harish Dharuri

* Pieter Neerincx

* Jelle Scholtalbers

Our colleagues at the Human Genetics Department, LUMC, NL
* BioSemantics group LUMC-Leiden/EMC-Rotterdam

NBIC-BioAssist/Wf4ever (EU-FP7)

L Netherlands
IWSG 2012, Amsterdam, 24 May Slide: 20 n hl c gj;;f;rm:tcs



Questions?

More information

* Taverna-Galaxy — https://trac.nbic.nl/elabfactory/wiki/eGalaxy
* Taverna-Web - https://trac.nbic.nl/elabfactory/wiki/t2web

* Virtual Machine - https://wiki.nbic.nl/index.php/Galaxy VM

* Demonstration Server - http://galaxy.nbic.nl/galaxy

* Galaxy — http://galaxy.psu.edu/

* Taverna - http://www.taverna.org.uk/

* myExperiment - http://www.myexperiment.org/

Contact

* elaboratory-users@trac.nbic.nl (preferred)
* kostas.karasavvas@nbic.nl

* m.roos@lumc.nl
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