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Challenge : Scale Up

e High Throughput Instruments
— Much larger data volumes
— Increased data complexity

e | arge Collaborations

— More people
— More experiments and measurements
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Need for an Integrator
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Fill the Gap

Tooling
[Researchers] Bioinformatics Services

Data Management
Automation / Workflows

Support | Collaborate Large Scale analysis
_ Standards, Integration
provide Software engineering
support in  Legacy support
Documentation
Enable Define requirements / Education
Strengthe eam up with Collaboration support
Setup, Configuration
Platforms IT Resource versioning
prowders Commercial software
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SYBIT in SystemsX.ch

e SyBIT is the Support project in SystemsX.ch

— IT : Infrastructure, operations in cooperation with
local suppliers — IT depts, lab admins, core facilities

— Bioinformatics tooling : development, software
deployment, support, operations of services

— supporting 50+ labs all over Switzerland
— 200+ scientists in direct interaction

— Distributed team of 25+ people, budget of 2.2Mio/
Year
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SyBIT Partners

Zurich

¢ Functional Genomic Center ZH

e ETHZ Institute of Molecular Systems Biology: 4 research labs
e ETHZ Light Microscopy Center

Basel

e BSSE Center for Information Science and Databases
e Biozentrum : Research IT and individual labs

¢ FMI genomics support and IT support

Lausanne

o \Vital-IT of Swiss Institute of Bioinformatics

e EPFL - Bioinformatics and Biostatistics Core Facility
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Collaboration Support
RTD Project Webpages

— Online content management
— Maintained, supported
— Examples: www.cyclix.org www.infectx.org www.cellplasticity.org

RTD Wiki spaces

— Supported commercial wiki: Confluence
— User and group management
— http://wiki.systemsx.ch

Mailing lists

— listhame@sympa.systemsx.ch

— Web interface at http://sympa.systemsx.ch

Secure subversion code repositories
— At systemsx02.ethz.ch/svn
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Data Publication Support

e Support of international repositories
— Support with upload to public data
repositories at EBI, NCBI, etc
e Custom publication

— For data where no repositories exist (like
microscopy imaging data) we provide public
data servers on demand

e All published SystemsX.ch data is linked
through www.sybit.net

SSSSS
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Infrastructure

e SyBIT works closely with all local
infrastructure providers

— Arc Lémanique: Vital-IT
— ETH Zurich: Brutus cluster

— University of Zurich: Functional Genomics
Center

— University of Basel: Biozentrum

e Additional Storage through CSCS
e Good interactions with Network teams and

SWITCH R

Biology IT
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Software

Bioinformatics support and engineering,
standardized tools and analysis

Parallelization and Cluster-readyness (HPC,
automated workflows, processing)

Data management, large-scale data handling

Software engineering and refactoring of science
codes

Packaging of software, documentation
Customizations, Web interfaces, etc

SyBIT
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SyBIT Software

e Open-Source: All tools and software written by
SyBIT is open-source (GNU/BSD/Apache)

— openBIS, MorphoGraphX, CIFEX, CellClassifier..

e Community Code: Contribute software to
existing communities if possible
— QuasR, CellProfiler, BioFormats..

e Commercial Tool Support:
— Matlab, Spotfire, Genohm LIMS ..

e All tools are visible on www.sybit.net
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oi:genBIS

Biology Information System

Example 1:
http://www.cisd.ethz.ch/software/openBIS

Used in: YeastX, PhosphoNetX, LipidX, InfectX, CINA
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openBIS Variants

Proteomics openBIS
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Interfaces
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OpenBIS

e Development Team at ETH Zurich BSSE Department in
Basel, Center for Information Science and Databases CISD

— Bernd Rinn, Chandrasekhar Ramakrishnan, Franz-Josef Elmer,
Jakub Straszewski, Manuel Kohler, Antti Luomi, Caterina Barillari,

Piotr Kupczyk
e [argely funded by SyBIT, but also directly by ETH and

other projects

e [ arge number of deployments, also outside of

SystemsX.ch

SyBIT
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Example 2: MorphoGraphX
http://www.morphographx.org

Used in: PlantGrowth

18



19

MorphGraphX

e Visualization and processing of 3D
biological datasets.

e Cross-platform, open-source java tool,
making use of the GPU if available

e Encourages the development and sharing
of specialized image processing
algorithms for research purposes,

e Uses several open-source tools from the
research community: ITK, Ve, Climg,
QGLViewer and Qt.

Biology IT
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MorphoGraphX

Plant Growth RTD UniBE:
e Richard Smith, Pierre Barbier de Reuille

SyBIT support:

e Thierry Schupbach (Vital-IT), Adam
Srebniak (ETHZ)
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Example 3: GDV Genome Data Viewer
http://gdv.epfl.ch

Used in: CycliX, LipidX

SyBIT
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Genome Data Viewer GDV

e Data Management and Sharing
e \/isualization of tracks

e Analysis — start various analyses from the
interface

e Using bioscript, which can be embedded
in any web interface
— http://gdv.epfl.ch/bs

SSSSS

Biology IT

22



23

Genome Data Viewer GDV

Additional actions
Upload new data
P when a project is Search for features

selected

GDV Genome Datz Viewer

Tracks Circles /’I Help Admin Logout *
+ Upload ® View # Edit « Share X Delete a Search:
 pokacoN
- conservation_chrl - 13.Jul 2012 11h19 sacCer2 signal
project_ZFP
B rest GC percent EAILURE 13. Jul 2012 13h02 sacCer2 not determined
= r Saccharomyces_cerevisiae.EF4.67 - 13. Jul 2012 10h46 sacCer2 relational
sin - 09. Aug 2012 14h15 sacCer2 signal
B csT project ROU transReg_chrl 13. Jul 2012 12h44 sacCer2 features
= ZFP mouscaz R
+New Project |
Identify tracks fast :

Quickly see whats set the track color

wrong

Create new projects Utilities

SyBIT

Storage and Management of data, Sharing = =
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Genome Data Viewer GDV

Q | AT1G4010

close

e \/isualization of data. ‘
Search for a gene or location
(1 $) § “ >

Ti_HA_smooth | ‘ | I | | I
A — P R S——— — &
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Genome Data Viewer GDV

. Dynamlcally change track scale

300‘ 5_smooth

_ ooth
Eﬁ
l 300| TI HA_smooth

— — — -
4444444 c40104

. Superpose tracks

300) Fia HeBsnsatioth
1]
0 —A
SyBIT
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GenegT1c40104



Fetch

* |[nfo panel

e Reflex API
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more Information
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Genome Data Viewer GDV

e Make selections and save them

ioABIS.bed

e Enter a description

1 (15082816,15082887) First peak Delete
1 (15083115,15083595) Important cluster Delete g‘y'ggnsx.ch

Biology IT
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Genome Data Viewer GDV

e Developed at the Bioinformatics and
Biostatistics Core Facility BBCF of the
EPFL

e Jacques Rougemont, Johan Yarosz,
Julien Delafontaine

SSSSS
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1Portal

C()mputc different.
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Example 4: iPortal Proteomics Portal
https://iportal.ethz.ch/

Used in: PhosphoNetX

SyBIT

SystemsX.ch
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IPortal

30

Easy automated large-scale proteomics
analysis. Wizard to select type of analysis

SEARCH

QUANTIFICATION

SWATH

TPP: Identify peptides/proteins via shotgun mass spectrometry.

Quantify protein abundances and relative abundance.

Workflows used with SWATH

Choose

Choose

Choose

SyBIT
SystemsX.ch
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IPortal

Workflow selection

Default peptide/protein identification workflow. Allows to choose
search engines and modifications freely. Parameter sweeps

Default bossible. Choose ~
Details
This workflow takes SEQUEST search output you specify, runs the
sequestimport_TPP latest TPP on it and exports the resulting protXML to OpenBIS. Choose /
Details
Default peptide/protein identification workflow. Choose search
zDONOTUSE_TPP_petunia engines and modifications freely. Parameter sweeps possible. Choose /
Details
This workflow takes SEQUEST search output you specify, runs the
zDONOTUSE_sequest_import latest TPP on it and exports the results to OpenBIS. Choose /
Details

SyBIT
SystemsX.ch
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IPortal

Data selection (from OpenBIS)

Q Biological Sample Based Preselection

OpenBIS dataset selection: Settings

BIO_EXPERIMENT CENTROIDED FILE_NAME REGISTRATION_DATE ~ SAMPLE_CODE
E288203 false 130315_LH_cfg_pel_dil10.mzXML 2013/03/28 16:57 130315_LH_CFG_PEL_DIL10
E288203 false 130315_LH_cfg_sol.mzXML 2013/03/28 16:48 130315_LH_CFG_SOL
E288203 false 130315_LH_DigDeAPr_high.mzXML 2013/03/28 16:41 130315_LH_DIGDEAPR_HIGH
E288203 false 130315_LH_DigDeAPr_low.mzXML 2013/03/28 16:34 130315_LH_DIGDEAPR_LOW
E288215 false 130308_Lotta_Q8SYHS8+Medium3.mzXML  2013/03/24 13:08 130308_LOTTA_QSSYHS-MEDIUM3
E288215 false 130308_Lotta_QSSYHS8+Medium2.mzXML = 2013/03/24 13:02 130308_LOTTA_QSSYHS-MEDIUM2
E288215 false 130308_Lotta_Q8SYHB8+Medium1.mzXML  2013/03/24 12:58 130308_LOTTA_QSSYH8-MEDIUM1
E288215 false 130308_Lotta_QSA170+Medium3.mzXML = 2013/03/24 12:54 130308_LOTTA_QSA170-MEDIUM3
E288215 false 130308_Lotta_QSA170+Medium2.mzXML ~ 2013/03/24 12:50 130308_LOTTA_QSA170-MEDIUM2
E288215 false 130308_Lotta_QSA170+Medium1.mzXML  2013/03/24 12:45 130308_LOTTA_QSA170-MEDIUM1
E2868215 false 130308_Lotta_Medium3.mzXML 2013/03/24 12:41 130308_LOTTA_MEDIUM3
E288215 false 130308_Lotta_Medium2.mzXML 2013/03/24 12:36 130308_LOTTA_MEDIUM2

Refresh Select All Clear Selection

32

O files are selected.
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IPortal

Parametrization

(3) COMPACT () ALL () DEBUG () FILTERED

) General
- - FDR for Peptide Identifications 0.01 1 9
BioDB Database Selection S = @
Fragment Mass Error Units Da 0
BioDB Type BioDB Version BioDB Database Parent Mass Error 15 ()
ex—sp : 20121201 : ex_sp_yeast : Parent Mass Error Unit ppm (7}
Maximum Missed cleavage sites 1 0
Enzyme Trypsin o)
Static Modifications Carbamidomethyl (C) &
Parameter Sets: Variable Modifications 9
) Search Engines
Parameter Set Name Description Use XTandem True L)
Default - READ ONLY Default parameters Skiow Use Omssa True + 9
DefaultXTandem - READ ONLY Default parameters for running only XTandem Show/ s e My e ’
DefaultXTandemOmssa - READ Default parameters for running only XTandem and Show
ONLY Omssa SaveAs:  Name: Defautt - READ ONLY
Phospho - READ ONLY Phosphorylation as variable modification on STY Show [_) Descriplon:  pefauit parameters
. . Semi-tryptic digestion and oxidation as variable 4
: . Show
Semi-Tryptic - READ ONLY modification on M ow [_
SyBIT
SystemsX.ch
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IPortal Monitoring

oovorvse seomaram | pu oot
womse o [P seomaimon
R o =
onoruse oA [Pk prman i
oovoTe st | P ot

ks_swabs2_frac-174_ribo
ks_swabs2_frac-168
2DONOTUSE L ibraryCreation iPortal ups8_ib
2DONOTUSE_TPP_petunia 20130403 _black_MDV_01212_sp9806_zDONOTUSE

(N == T Y wsosasien o e ||

e T S R
s o |wses ||
soa o [mawwe ||
soconon e Jowon ||
isoosouis i |sies | |
s oo s |wsies ||

momseirae  [pwmswewenie |wooosnow mm e | |

oonoruse et [pumsmrpon e |aooowosrme e | ||

coonoruse e pouin | 190n kW28 SOONOTUSE Kiwen | 201300150857 vt |0 ||

oomse a0 |amioon e Mook 1o0NOTUSE K 150|210 0v00 1004 v R0 ||
CC

2DONOTUSE _LibraryCreation |Portal paralell 2013-04-03-163728 loblum _
soovorvse_ 1 peuns 21300 O 1225040 ZOONCTUSE K NS | 2154000530 her e | |
soonTue 1o O = . I

Jobs show Resource Settings
Name Total Ready Running Done Failed

Analyzer 13 10
ChromatogramExtractor 13 10
CompressXML 13 10
FeatureXMLtoTSV 13 10
Init 1 1
MProphet 13 10
ObisDownload 13 13
ObisUpload 13 10
Parallelize 13 13

RTChromatogramExtractor 13

--Elﬂ

RewriteTsvToFeatureXML
ZDONOTUSE_OpenSWATH openSWATH_guot_L1208_003_combined_ib 2013-04-04-145217 petrik _
R Y XY ) T - S
Instances
Show: (=) All(_) Running (") Done () Failed
No. Status Actions
8  FINISHED Show Logs
8 ERROR  Show Logs Logs
Stderr (¥ Hide Debug and Info messages Stdout QUSE Log
7 FINISHED M 2013-04-03 09:27:15,240 - CRITICAL - exit code of run_app() != 0 None e |
o B it (e s oo oo e, R oot woring 3 B o oo v, ok o compute e
& FINISHED Show L. s Exing ith Fflure tztus s 0 previous amors Fzation working on im0 e o .
sl e Can not copy the Output file:output.ini /chrommq?madramr.chmmnme N N !
5  FINISHED Show Logs et o s weieseczo
4 FI N ISH ED srw ng§ Wl}l’:glt;gﬁmw peptides with a total of 56 transitions -An ;::mr‘:d?‘e
O Saaea bo e om o, uang;; hmane!:ﬁhz «ch 2.6.32-279.14.1.¢16.x86_64 #1 SMP Tue Nov 6 23:43:09
Error: Unexpected internal 0 : rsq: 0.4 imit of UTC 2012 x85_64 x86._64 x86.64 GNU/Linux -
rsq: 0.503462 points: S - Host i (uname -a) : Linux a pC-f .6. .14.1.el ue :43:(
12 FINISHED Show L(_)@ Validats RT- and adjust the limit for rsq or coverage.) (s -
4 y y
3  FINISHED Show Logs
2 ERROR  Show Logs

11 FINISHED Show Logs
10 FINISHED Show Logs
[ 1 ERROR  Show Logs I
0 FINISHED Show Logs

NN/
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IPortal

e Developed in conjunction with EU SCI-
BUS project

e Built on LifeRay and gUSE technologies

e Connects to any infrastructure (cluster,
grid, cloud)

e |nterfaces to OpenBIS

e Public instance will be built on the cloud

e Team at ETH: Lorenz Blum, Béla Hullar,
Emanuel Schmid, Witold Wolski

SSSSS
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Many more projects done. Many projects to N

come, also with new RTDs.

Impact through sustainable, reusable tools and
Services

For more reusable software see
http://www.sybit.net/

SyBIT is an ENABLER
Our success is measured by
YOUR successful publications

(please acknowledge us)

SyBIT
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Helpdesk / Contact

e helpdesk@systemsx.ch
¢ [or all collaboration services, wiki etc

e [For all supported maintained services,
error reporting etc

e Peter.Kunszt@systemsx.ch

e \With new projects, ideas, high-level
questions, how to get started with a new
project

SSSSS
sssssssssss
Biology IT
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Questions?

® WWW.Systemsx.ch

e WWW.SyDbIt.net

SyBIT WO ey, 88 (1)

FEDERALE DI LAUSANNE

SystemsX.ch

SYBIT PROJECTS

Welcome to SyBIT

SYBIT provides IT support for SystemsX.ch. It was created by the SystemsX.ch executive board to
address the computing and IT needs for their research and technology projects. Read More...

Upcoming Events

SYBIT Tech Day
January 9, 2013

SIB Days
January 28, 2013 - January 29, 2013
Location: Biel/Bienne

N/
SystemsX.ch ’ \

The Swiss Initative in System Biology

Recent Blog Posts Learn More About SyBIT Our Projects

Tech Day on Proteomics . SyBIT projects Ongoing projects

The SyBIT Tech Day on Proteomics was held Partners Past projects

yesterday in Bern. I'd like to thank... Collaborations Suggest a project
Contact SyBIT Tools

Address: clausmsB‘/suqukgw 632 83 30/93 37 | Fax: +41 44 632 15 64 | E-mail: sybit(at)sympa.systemsx.ch | Wiki: SyBIT Wiki

Copyright © 2012,SyBIT - SystemsX.ch Biology IT.
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