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SEEK: Systems Biology Data
Sharing

e A platform for sharing Systems Biology data,
models and protocols in the context of systems
biology experiments

e Web based environment for sharing within a
consortium, disseminating to the community,
and exploring data and models (an e-Laboratory)

e Standards compliant and standards promoting
e Fitting in with laboratory practices



Assets Catalogue. Archive. Social Network. Sharing Space.

ﬂ Find, share and exchange Data, Models and Processes within the SysiMQ Consortium.

People | Projects | Institutions Investigations | Studies | Assays Biosamples 15158 | Models | SOPs || Publications | Presentations Events Help

B \rovide Feedback

Communication
I-S-A o
Publications
structure: :
Yellow Pages: Linkin _ Community
People INKing Models: Gateway to PubMed
Expertise data, Store
Projects models, Simulate with JIWS
Institutions SOPs Online
G.ateway to Annotate
BioPortal Gateway to COPASI,
JWS Online, BioModels
Data:
Experimental data sets Processes
and analysed results Standard Operating Procedures
Gateway to public data stores Computational workflows -
— SABIO-RK, ‘omics Taverna
Gateway to myExperiment

Versioning/Sharing



ty
er

The Universi
of Manchest

smkoc ATR ATH

Exploring and Analysing: The
e SEEK as a Gateway
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SEEK Communities

=8 p—
SMmsBmochm@o J/rtual liver

network
e Pan European
collaboration

e 13 individual projects,

ity

The Universit
of Manchester

e German research network

e ~45 organisations, ~70

>100 institutes groups
e Model dynamic e Multiscale representation
molecular processes in of the liver
microorganisms e Pool research capacities
e Pool research capacities and know-how
and know-how e Disseminate activities of
e Disseminate activities of the consortium

the consortium
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Find, share and exchange Data, Models and Processes within the Virtual Liver Network. virtual liver

network
Velow pages [l Bxperiments | Asses | | ovens |

B Provide Feedback

New or upload
Data file

Announcements

SEEK will be presented at ICSB
2012 and COMBINE / New SEEK
version 4 months ago by Martin
Golebizwski liver -

Upload your data to SEEK as
email attachment £ months ago by liver lobule -
Martin Golebizwski

New Virtual Liver SEEK with
extended functionality & months ago intercellular -
by Martin Golebiewski

See all cell -

Favourites +

A & W

Tags [show all]

CeliNetAnalyzer (CNA) data

Investigations (15+10) = Studies (11+13) Assays (18+12) Samples (29+5)

management Flow Cytometry z 3 R =
Specimens (33+9) DataFiles (263+131) Models (59+13) SOPs (33+1) Publications (192) Presentations (443+4) Events (57+5)

HepatoSys iL-6 insuiin

’ virtual liver ~ ® | Js

ined Amsgurch
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New or upload

Announcements

SEEK will be presented at ICSB
2012 and COMBINE / New SEEK
version 4 months 3go by Martin
Golebiewski

Data file

Upload your data to SEEK as
email attachment & months 200 by
Martin Golebiswski

New Virtual Liver SEEK with
extended functionality £ months 200
by Martin Golebizwski

See all
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Find, share and exchange Data, Models and Processes within the Virtual Liver Network.

| Assets [ forums [ Events [ Help |
[ A L nerceluar

Search Items by Scale

virtual liver

network

all -
organism -
liver -

liver lobule -

intercellular -

cell -

+

Studies (1+1)
Data Files (19)

Investigations (2+1)
Presentations (65)

SOPs (2)
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Organise your experiments and data

"

SEEK has adopted an ISATAB style
structure for organising experiments and
data.

Who's doing what, where?

T [ T T T T e e—
T e =y alvom
S e T e e S A N et S

N P Sy Sy S PR S - —— T e

We recognise that people, and their
knowledge, are important.

Explore and annotate data

Bl [oecme
Livi Amotmdcrm: |, Ao Armctmben | gl Expost Dafa. o Piot Dafa | 3 e Sebection
|sreec]
[ B " e
1 Guwme | P5 FE i e
1 |ne o w 0L
A s 24 [t HE
4 |18 e R 513
BN 15 1] Lt -] 23
LT #i e ] 1 .
T 2s Mo s ]
|EF =T = T G man i oananmow
. EE 2 [+ 185 -
10 fag [T, Ln 154
B a5 ny w 141
12 |50 WE e 54

Excel spreadsheets can be explored and
annotated without the need to download.

Flexible sharing controls

rere—.

5 B 0% S T 4O By . SCE 5 o VRS O P . -

Loy e . b s vy e

O sl W

= . — o v,
P ) e

o oy s s v e iy
s mos g e iy P

Portm oy wrmemt o e s e e
L |

s
i art s

i ——

o e vasm i o e v 3
B i g b e e e b ma g e oy Craey bt i

There is a lot of flexibility and control over
who can see, download or edit your items.

SEEK for Science
http://www.seek4science.org

For finding, sharing and exchanging Data, Models and Processes in Systems Biology.

Simulate SBML models

pr— Vet e
- o m w ke
+ . -
L T oot e br ey
Wl e — 1
A % ¥ el
E L —
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I +# ¥ %
ws TTH — : tprmrpEm s
£ e e _
1 e —— S —— Smom GEm  Femen
5 R il
}_ e e | MAn e
¢ ; + b
) i - e o 1 ae
r T — =l =
" e
. -
3 [
CUT ,;\ (_"L # L
- k. H
fre——— - == i
. 3
+ i ey == - [

Most models that conforms to the SBEML
format can be simulated within SEEK.

Semantic spreadsheet templates

I R e e

-
——
T s
| —s e e |

Using RightField we are producing a wide
collection of template files.
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Developed for:

Sewav

Sysﬁemthologyochrougm

RASYsBio

Plus

Host—pathogen
interactions

In Use
Adopted by:
S’[IC

N .

\ eagle 7 RN\ E\/ImOIOR!
U= unicellsys

]
X SBCancer.
]EN Gt RosAge

ENA CEMTRE FOR . .
SYSTEMS BROGY CF acene  TReactive oxyqen speme_s and
the dynamics of ageing

CISBIC

® ooco

Consensus model
of Yeast Glycolysis
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THE SEEK BASIC PRINCIPLE: USE

WHAT IS AVAILABLE
NO REINVENTION
BUILD ON COMMUNITY ACTIVITIES
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Minimum Information Models

MR Formats, Ontologies,
Naming schemes and Controlled Vocabularies

What is the least amount of information required to:
Find, Interpret, Understand, Reuse

Realistic and pragmatic expectations for annotation
Ask for too much = people overwhelmed and provide less

&Ask for too little = people will oblige

Transcriptomics formats terminologies checklists
Proteomics S B
Metabolomics - S

AR TR

30+ MIBBI *
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Matrix of Standards and Formats

(0N

TMTRBY
MIAME
MIAPE

e.g. MAGE-TAB [QML] SED-ML NUML

isatab™® ZeallML

forfgl-ty ity
() BioPortal

implements

NicolasLe Novere, Data Integrationin the Life Sciences, UK, 2009
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Open/Close Panels )]

{ Load Example Model )
-

Select JWS Model |

Upload JWS format:
(‘Chaose File ) no file selected
dat: (Go!)

Upload SBML format:
("Choose File ) no file selected

xml: ((Got )

JWS OneStop to Model Standards

SBML model format, SBGN schema, MIRIAM annotation

Reactions

teusink w{2] {1}GLCI + {1}Prb = {1}GEP
v{5] {1}GEP = {1}FEP

wi3] {1}GEP + {1}Prb = {1}$Glyc
v{4] {21GEP + {1}Prb = {1}$Trh
Vi8] {1IFEP + {1IPrb = {1JFL6P
L n_tarroie

NEICS)

2
—
N —

<

3

€ 3 (Reactions help) [Show schema) (Hide schema |

Model name help

Rate equations

V1] = (VmCLT*(GLCo - GLCi[t]/KeqGLT))/(KmGLTGLCo*(1 + GLCo/KmGLTGLCe + GLCi[t]/KmGLTGLC +
(0.91*GLCo*GLCI[t]/(KmGLTGLCI*KmGLTGLC o))
vi2] = (VmCLK*(- ((GEP[t]*(SUMAXP - (SUMAXPAZ - 2*SUMAXP*Prb(t] + 8*KegAK*SUMAXP*Prh(t] + Prbit]A2 -

4*KeqAK*Prb(t]A2)A0.5))/ (1 - 4*KeqAK)*KeqGLK)) + (GLCI[t)*(~SUMAXP + Prbit] - 4*KeqAK*Prb[t] + (SUMAXPAZ - )
2*SUMAXP*Pro[t] + 8*KeqAK*SUMAXP*Prh[t] + Prb[t]A2 - 4*KeqAK=Prb[t]A2)A0.5)}/(2 - 8*KeqAK))/
(KMGLKATP*KMGLKGLCi*(1 + GEP[t]/KmGLKGEP + GLCi[t]/KmGLKGLCI)*(1 + (SUMAXP - (SUMAXPA2 - 2*SUMAXP*Prbit]

+ 8'KeqAK*SUMAXP*Prbit] + Prbt]A2 - 4*KeqAK*Prblt]#2140.5)/ (1 - 4*KeqAKI'KmGLKADP) + (-SUMAXP +Prblt) - 2|

(RﬂtE equations help) (Show eqs graph)

ol Gl il il i

(Hide eqs graph)

SEEK integrated tool to:

e construct or modify models, save in SBML format

Annotations assigned to:

GLCi

urn:miriam:obo.chebi:CHEBI17234 glucose Drop

urn:miriam:kegg.compound:C00293 glucose Drop
urn:miriam:pubchem.substance:3587 glucose Drop

Find URNs for species: [GLCI (Ge)
Search results
urn:miriam:taxonomy:349519 Leuconostoc citreum KMz20 a
urn:miriam:kegg.compound:Coo293 glucose ™
urn:miriam:obo.chebi:CHEBI17234 glucose ™
urn:miriam:pubchem.substance:3587 glucose ™
urn:miriam:obo.chebi:CHEBI55443 N-(p-hydroxyphenyl)glycine =]
urn:miriam:obe.ge:G00009518 PSI associated light-harvesting complex I =]
urn:miriam:interpro:IPRo11831 Glucose-1-phosphate adenylyliransferase =]
urn:miriam:kegg.compound:Co1811 glucosamine =]
urn:miriam:obo.chebi:CHEBI5417 glucosamine a
wurn:miriam:inierpro:IPR004490 Glycolate oxidase subunit GleD a '
=

urn:miriam:obo.ge:G00043879 glyeolate transmembrane transporter activity

semantic
SBML

e get automated generation of SBGN schema
e annotate model (MIRIAM), implementing web

service

s from semanticSBML.
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RightField: Managing

RightField - CAUsers\katy\Dropbox\SysMo\TemplatesPublished\microarray_example_newformat.xls

Vocabularies

=n=n < N

File Edit Sheet Help

Selected parent term

A

1 NDF] Investigation Description

Excel workbook with
marked-up cells

w8 | |

13
14
15
16
17
18
19
20
z1
22
23
24
25
26
27
28
29
20
21
32
33
34
35

IDF

# This section contains the top-l...

Asset Title
Description
Assay Title

In Experiment Class [AssayType)

Experiment Description
Experimental Design
Technology Type

# Plesse create 85 many Experi...
# describe the variables investig...

Experimental Factor Hame
Experimental Factor Type

# Cuslity Control Type examples...

Cuality Control Type

# Dates should be entered in the ...
# it is recommended that you set...

# to help avoid any unwanted ch...

Public Release Date

# Please list contact details in c...

Person Last Mame
Person First Mame
Person SEEK ID
SEEF. Project
Person Email

Person Phone

from the ontology

ONTOLOGY HIERARCHIES

[ MGEDOntology.owl x | JERMOntology * |

Title () Thing
o () Asset
o= () Equipment
{Transcriptomics ) o= () ExperimentalFactors
DesignType ) - Experi:nentDescriptinn
Imicroamay ] o o H
Methods for specifying 0
ontology terms t
FactorType ] [
VALUE TYPE AND PROPERTY
[Quslity Control Type ] | et | - |
Va|ue Type and [+] Include a property
ilmsT:me |v|
Y -MM-CD P ro pe rty hitp:ffwww. myagrid.org.uklontology JERMOntologyihas Type
— ALLOWED VALUES .
: : Term lists for
() gene expression profiling
;,iff: J () methylation profiling selected cells
() microRNA profiling ‘j

[4]

]

SDRF

V|
] : Apply
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Semantic Linking and
Querying

Extracting and storing metadata in RDF (Resource
Description Framework), via RightField

e Better searching and querying

e New representations and visualisation of
relationships between SEEK assets

e Linking SEEK data to the web of Linked Data
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SEEK Links Data and Models

Mtabolomlcs @
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_g isainfrastructure

Investigations \ \ =
Studies

; ‘ Assays

Transcriptomics

Construction ‘<_ ==—A/alidation



SysMO - SulfoSys

Central Carbon Metabolism of
Sulfolobus solfataricus

Wioel SlusIrengendsts o

https://[seek.sysmo-db.org/investigations/51

NONON AN
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Incentives for Using SEEK

e Safe haven for Systems Biology assets

e Credit and attribution
e Linking people to the data/models/sops etc
e Linking assets to publlcatlﬂﬁﬂs _§g_

£l oy %l _— g

%mmm
&. smem0 I&

ﬁ 59 | | %mmm
e Publicity | i} Qmm% DataCite
o SEEK records when data was uploaded/shared

o Dissemination as well as internal project sharing
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Incentives for using SEEK

e Exporting and linking
Supplementary materials store — persistent URIs

Linking publications and data
E.g. FEBS Journal

Submission to public repositories

Silos not ideal for Systems Biology, but useful for meta
-analysis



Why it works for us

ity

f Manchester

" e Off the shelf Systems Biology sharing environment
Fits in with existing data and model management

The Univer

®
oractices
ncremental production with rapid prototypes and

feedback from SEEK focus group (aka, the PALS)
e Publish and share within the consortium and

beyond
e Scientists stay in control
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Briefirliqgls in Bioinformatics Advance Access published October 9, 2012
BRIEFINGS IN BIOI
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Data management strategies for
multinational large-scale systems
biology projects

Wasco Wruck, Martin Peuker and Christian R.A. Regenbrecht

Submitted: Bth July 2012; Received (in revised form): 4th September 2012

Key Points

¢ [ncentives to share data can be given by data citation credits
(datacite).

e Open access to research data can be advanced via making shar-
ing a condition of funding.

e Data management systems might be made attractive via alleviat-
ing and improving researchers work, e.g. support for standard
formats and publications.

¢ T[hereviewedsystems proved useful for systems bioclogy projects
at least in dedicated environments, SysMO -SEEK out-of-the-box
provides most useful features for large-scale systems bioclogy
projects.

ORMATICS. page | of 14 dei:101093/bib/bbs064

http://bib.oxfordjournals.org/content/early/2012/10/09/bib.bbs_064.full.pdf
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