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Status Quo

Model repositories host tons of data
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It is challenging to extract reproducible studies.
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Database of Data necessary to o
related data simulation study '
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——> % SED-ML file

Understanding and
using it is almost
impossible.

Extracting the data is
already a challenge!
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is a challenge
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No Cure

When Bayer tried to replicate
results of 67 studies published
in academic journals, nearly
two-thirds failed.

Not applicable 3.0%
Source: Nature Reiews Drug Discovery

Table 1: Reproducibility of research findings

Preclinical research many y icati even when results cannot be reproduced.
Journal impact Number of Mean number of citations of non-reproduced Mean number of citations of reproduced
factor articles articles’ articles
>20 21 248 (range 3-800) 231 (range 82-519)
5-19 32 169 (range 6-1,909) 13 (range 3-24)

Results from ten-year retrospective analysis of experiments performed prospectively. The term 'non-reproduced' was assigned on the basis of
findings not being sufficiently robust to drive a drug-development programme.

http://www.nature.com/nature/journal/v483/n7391/fig_tab/483531a_T1.html
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one file to share them all
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BMC
Bioinformatics

Software Highly accessed

COMBINE archive and OMEX format: one file to share all
information to reproduce a modeling project

Frank T Bergmann., Richard AdamsZ, Stuart Moodie?, Jonathan Cooper, Mihai
Glont, Martin Golebiewski®, Michael Hucka’, Camille Laibe, Andrew K Miller®,
David P Nickerson, Brett G Olivier?, Nicolas Rodriguez'’, Herbert M Sauroll,
Martin ScharmZ, Stian Soiland-Reyes’%, Dagmar WaltemathZ, Florent Yvon? and
Nicolas Le Novére!’:"
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from Masymos to CAT
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Query database
for annotations, persons,
simulation descriptions

Retrieve information
about models, simulations,
figures, documentation

RESULTS

—
—
— &-or I
—

Export simulation study
as COMBINE archive

Download archive
and open the study
with your favourite
simulation tool

Open archive in CAT
to modify its contents and
to share it with others

CombineArchiveWeb

eris tstart) (sboue] (el

Share Workspace

Scharm et al. 2015: Extracting reproducible simulation studies from model repositories using the CombineArchive Toolkit, BTW 2015, Hamburg
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from Masymos to CAT

Search  for simulation studies in Masymos

Retrieve  relevant results

Export  the studies as COMBINE archives using the
CombineArchive Toolkit
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Models Model related data
ML @ @ML
Soee &

Henkel et al. 2014, Combining computational models, semantic annotations and simulation experiments in a graph database, Database
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=
Show me models by
Tyson describing the cell
cycle and have cdc2!

Henkel et al. 2010: Ranked retrieval of Computational Biology models, BMC Bioinformatics
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Search for models and resources in the database:

search

Search Results for Tyson: 15

(search results are currently showing at most 20 hits.)

Model file

tyson_1991.cellml
Simulation description

Fallowing resources available:

* tyson_1991.cellml (model file) + Addltlonal mformatlon

# tysonCellML_simulation.xml (simulation description)

hit for Tyson

download CombineArchive | open in CAT

sveiczer_csikasznagy_gyorffy tyson_novak_2000.cellml
Following resources available:
* sveiczer_csikasznagy_gyorffy_tyson_novak_2000.cellml (model file)

download CombineArchive | open in CAT

tyson_hong_thron_novak_1999.cellml
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Martin Scharm Dagmar Waltemath
Florian Wendland Tom Theile
Resus .
——em '
—— =
=
—— = v
) V|
Martin Peters Markus Wolfien

Scharm et al. 2014: The CombineArchiveWeb application — A web based tool to handle files associated with modelling results, SWAT4LS, Berlin
ceur-ws.org/Vol-1320/paper_19.pdf
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explore COMBINE archives at Web CAT

CombineArchiveWeb

the current workspace contains the following archive:
::tyson_1991.cellml [start] [about] [create]

Archive Content

i

-2 tyson_1991 ai
Ztyson_1991 celiml
= tyson_1991.png
< tyson_1991. sesslon.xmi
o tyson_1991.svg
2 tyson_1991 xul
&, tysonCelML_simuiation xmi

= tyson_1991.cellm|

file name:  tyson_1991 celimi
file patt fysen_1991 celmi
format:

nittp: identifiers. orajcombbine. specifications/celimi
size: 330 K8
master;  no

[Add OMEX ] (Add RDFLYeta] [Derurload) (Edit) [Delte)

OMEX entry

created:  7/8/2006, 9:22:43 PM

modified:  [7/7/2010, 11:55:35 PM] [7/7/2010, 1:12:16 PM] [4/6/2
[12/14/2009, 11:16:53 PM]_[6/17/2009, 6:15:17 AM]
AR SRR P B

various files from
different resources

0, 2:52:46 AM]

ereators: \
Hanne

Hanne@hanne-nielsens-machook.local

as much meta
e O as available

eci) [Dslste]
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® M2CAT implements a workflow to extract reproducible simulation studies from
model repositories

® |t searches in Masymos https://sems.uni-rostock.de/projects/masymos/

® And creates and displays COMBINE archives using the
CombineArchive Toolkit https://sems.uni-rostock.de/projects/combinearchive/

® allis available from our website: http://sems.uni-rostock.de
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Thank you for your attention!

SEMS group

Dagmar Waltemath
Martin Peters
Vivek Garg

Srijana Kayastha
Olaf Wolkenhauer

. 4 @SemsProject
http://sems.uni-rostock.de
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