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FAIR guiding principles for

scientific data FAIRsharing.oro
https://doi.org/10.1038/sdata.2016.18 << standards, databases, policies
http://fairsharing.org/
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Physiome papers describe the
details of mathematical models and
computational simulations

associated with a ‘primary’
experimental/modelling paper that
has been accepted to a peer-

\ reviewed physiology, bioengineering
. or biophysics journal.

Physiome

journal.phy51omepr03ect.org

The purpose of Physiome is to encourage the
reproducibility and reuse of models by providing citation
credit for papers that describe and document curated
and annotated models. The journal will assist authors in
making suitable submissions available in
the Physiome encoding standards.

Open access with low cost.
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Discover research from The Physiome Journal =
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Standards for Knowledge Standards for Visual Standards for Models

Representation Representation and their Analyses
Core g > .
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Meeting in Boston this October: http://co.mbine.org/events/COMBINE 2018
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Encouraging collaboration and
reuse

 Track and recognise contributions

Physiome

L] L
LJ L
[ ] [ ] THE UNIVERSITY OF

~cellML

AUCKLAND
BIOENGINEERING
INSTITUTE




https://doi.org/10.17608/k6.auckland.7040321

Metrics to demonstrate impact

» people get credit for making models FAIR

e €.g. altmetric donut

The Colours of the Donut

@ Policy documents @ Google+

@ News @ Linkedin
Blogs Reddit

@ Twitter @ Facultyl000
Post-publication peer-reviews Q&A (stack overflow)

@ Facebook » Youtube

@ Sina Weibo @® Pinterest

@ \Wikipedia

http://www.springersource.com/an-introduction-to-altmetric-data-what-can-you-see/

Physiome

.._'_l L'_".

THE UNIVERSITY OF AUCKLAND
!i’!iz AUCKLAND BIOENGINEERING =
.n ce "kt NEW ZEALAND INSTITUTE



https://doi.org/10.17608/k6.auckland.7040321

Encouraging collaboration and
reuse

* Track and recognise contributions

* Needs to be easy

« Harmonising annotations

e “Rules” for how we construct models

e Reproducibility is key!
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BIOMEDICAL MODELING

Systemize«Scale«Collaborate«Reuse«Reproduce

ReproducibleBiomodels.org




CENTER FOR REPRODUCIBLE
BIOMEDICAL MODELING

Systemize«Scales«Collaborate«Reuse«Reproduce
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TECHNOLOGY DEVELOPMENT
Data discovery & integration
Scalable model building
Reproducible simulation
Reproducible visualization
Mining simulation results
Model provenance

AUTHOR & JOURNAL SERVICES
Technical guidance

Technology customization

Model annotation

Pre-publication model review
Simulation results repository
Online simulation & visualization

EDUCATION & OUTREACH
Scalable modeling

Reuse & reproduciblity
Ontologies & standards

REPRODUCIBLEBIOMODELS.ORG ® INFO@REPRODUCIBLEBIOMODELS.ORG
U Auckland.UConn-Mount Sinai-U Washington | NIBIB+-NIGMS




https://doi.org/10.17608/k6.auckland.7040321

Current state of Physiome

e Soft launch at ITUPS World Congress

e https://journal.physiomeproject.orq

e https://physiome.figshare.com

« Aiming for “first volume” end of 2018

e Submission site available soon after
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Key enabling technologies

« Unique, persistent, and resolvable identifiers
* Tools to encourage collaboration and reuse

* Metrics to demonstrate impact

~AlRsharing.org

OO standards, databases, policies
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Identifiers

e Standard formats which provide identifier assignment
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Identifiers

e Standard formats which provide identifier assignment

* Repositories adding:
" persistence
» versioning
» resolvability
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Physiome Model Repository (PMR)

https://models.physiomeproject.org

8 https://models.physiomeproject.org/prote [ TR RIS I Frrr— Exposures Documentation David Nickerson

m You are here: Home / Exposures / SED-ML example / vanderpol.cellml

AU Wizard Exposure Root  Sharing
You are | Source

Na+ vanderpo'.ce"m' Derived from workspace SED-ML
example at changeset 5257320c5ba4.
IEIEIESIEETY Annot by David Nickerson — last modified Sep 27, 2017 09:19 AM — History

Y here: H Protein M : Collaboration
ou are nere: flome / Frotein pescrit Van der Pol oscillator
Protein Modules A ki To begin collaborating on this work,
IN€ sed in the Create and run a simple CellML model: editing and simulation section of the tutorial, the classical Van der Pol please use your git client and issue this
28D o Journé oecijlator is the first model described in the tutorial. The simulation experiment for this model described in the tutorial can be command:
HH potassium ion channel r Protein ohtained by loading the corresponding SED-ML document into OpenCOR and executing the simulation. The results of which ) .
25D Sodiur : . . . . git clone https://models.physiol
HH sodium ion channel moc are shown below. A rendering of the mathematical model itself is available here.
Locate«
28F Proxin
A kinetic model of Na+/H+ ) Downloads
290 Apical
A kinetic model of Cl-/HCO? Epithe 4 Download This File
293 i
A kinetic model of V-type H Work: A Complete Archive as .tgz
294
A kinetic model of Na+/K+- | ThiS WO & COMBINE Archive
295 model a g
A kinetic model of Na-+/HCC models z H H
Chang, Fujits, 1999 Views Available :
A Kinetic model of the thiaz * NHI Documentation °
Eskandari, Wright, Loo, « NHI ;
Kinetics of the Reverse Mod « NHI | | S | \ \ Model Metadata ::‘
1zie, Loo, Y o NHI a —_———————§———— 75— Model Curation 5
Biophysical Characteristics ¢ « NHI ¥ Mathematics "Z
* NHI — = i— 3 Generated Code z
e prairsradll | Cite this model z
o S0040410...  dmensiirisss z
8, i amam Source View i
Oy 1B000E dm E
. : - ! ! Launch with OpenCOR -
Rurtme. o z
mbﬁ.“*m.m CVO0E int_NHAY*(P_Na*alph =
Tools 5
Compare...

A screenshot illustrating the results when the associated SED-ML document is loaded into OpenCOR and CombineArchive Web

——

‘e o the simulation executed.
.._l L.. License
This can be reproduced directly from the repository by choosing the Launch with OpenCOR link from the ) - ) |
-1 Views Available This work is licensed under a Creative
o. ce ' Commons Attribution 3.0 Unported
[ ]

License,
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Identifiers

e Standard formats which provide identifier assignment

* Repositories adding:
" persistence
» versioning
» resolvability

« Annotations
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ReproducibleBiomadels.org

Systemize « Scale « Collaborate « Reuse » Reproduce

Introduction

The Center for Reproducible Biomedical Modeling is a new technology development center with funded by the National Institute of Biomedical Imaging and Bioengineering with
contributions from the National Insitute of General Medical Sciences. The long-term goal of the center is to enable comprehensive predictive models of biological systems, such

as whole-cell models, that could help physicians personalize therapy and help bioengineers rationally design microorganisms. Achieving this goal requires procedures for system-
atically, scalably, and reproducibly building, simulating, verifying, and applying models.

TR&D 1: Data to Models

Jonathan Karr

TR&D 1 will develop taols for reproducibly
building models. This will include (1) aggre-
gating large and heterogeneous data
neaded to build models, (2} organizing this
clata for rhodel construction, and {3) design-
ing models from this data, These tools will
accelerate mockel construction. Our tools will
also make model building transparent and
reproducible by recording the data scurces,
assumptions, and design decisions used to
build modiels.

TR&D 2: Informatics

John Gennari

TR&D 2 will develop taols for annotating
the meaning and pravenance of models 2s
well as annetating simulation results,

-.}’

Technology Development

TR&D1 TR&D3
Maodels
TR&D?2 e
Informatics ——

" Data Simulation result

j——

Outreach

Herbert Sauro ;.g': MODE
% CENTER WORKSHOPS '
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SERVICE
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CHALLENGES /
powsied by Soge Flonstwarks

Data to Models

Currently, we cannot comprehensively
predicall of the behaviors of entire cells,
tissue, organs, or organisms, In part because
e o nathave machanisi cynarmical models that accoune for each ndlvicual momgmal process
interaction. Cor , scientists cannot fully explain how genotype influ-
ences phenotype, bioengineers cannot rationally design microarganisrms, and physicians rarely use
genomic data to personalize medicine. Comprehensive models, such as multicellular models, that
account for more processes are needed to accurately predict bialogy and advance bioengineering
and medicine. Some of the most significant barriers to better dynamical madels, including "small"
pathway models and “large” whole-cell models, are the onerous manual effort to aggregate model
input data and design models and the opaueness of the expert-driven dynamical model con- gl
struction process which obscures the data and assumptions used to build models,

model behavior and madel validation. This

willinclude develaping the schema and
ontelagias for deseribing the preve-
nance, simulation data and validation.

Model Provenance and '
Semantic Annotation

s researchers build larger and more predictive
mmocels, it is becoming increasingly difficult ta
cormprehend and interpret moclels, establish
conficlence in models, and analyze the results of
their simulations, The SBML and CellML standards |(=)(2)'
have mage It easier ta exchange models and the
SED- ML standard has made it easier to exchange

TR&D 3: Simulation

lon Moraru

However, it is still difficult
0 unders(and how maodels were canstructed, to understand which parts of models were valiclated.
Many models are still in: duetolack of We will I schemas,
ontolagies, and saftware toals for describing the provenance and semantic meaning of madels,
simulation experiments, simulation results, and model validatians.

TR&D 3 will develop tools for reproducibly

simulating and analyzing models enline. This
will include (1) web-based tools for design-
ing simulation experiments and visualizing
simulation results, (2) a universal simulator
for simulating biomodels and (3] 3 database
for organizing and storing simulation results.

Simulation results

() l

—=atifen]

Web-based simulation
and visualization

Standards such as SBML and
SED-ML hawe improved the
comprehensibility, reusability, and
reproducibility of bicmadels.
Hawever, it remains challenging to
reuse many maclels and reproduce many simulation results and analyses. This irrepraducibility
limits the impact of blomodeling by inhibiting researchets from reusing models and simulation re-
sults for additional studies er combining modlels of individual biological processes into metamoc:-
els of entire bialogical systems. 1t is hard to reuse and reproduce their results because {a) few mod-
elers report the metadata needed to reproduc (b) there are many simu-
lators, i) there is no simulation results repositary, (d} there is na standard for analyzing simulation
results, (e} there is no standard for describing visualizations of simulation results, and [} the tools

Journal Curation Workflow bavid Nickerson

Mantscripts receives by journals will be curated ta make sure that any author
supplied code will faithfully reproduce the results presented in the manuscript.

Curator

Authes

s ) —

T, [ —

Distribution of Collaborative Projects

Selection of Collaborative Projects:

MULTISCALE SIMULATION OF ACETAMINOPHEN-INDUCED LIVER TOXICITY: James Sluka
CNLINE INTERACTIVE SIMULATION FOR BIGMODRELS: Henning Hermjakot

PRIME, MODELINGVIRAL IMIAUNITY AND ANTAGONISNE Stuart Sealfan

MODEL ANNGTATION AND CLRATION FOR PHYSICME: Peter Hunter

MINICELL - A4 MODEL DRIV EN APPROACH TO MINIMAL CELL ENGINEERING, Luis Serranc.
MODELING CELL REGULATORY NETWORKS : Ravi Iyengar

Service Projects

5P 1:Whole-call mockeling consulting {TR&D 1) will help researc hers build, edit, and simu-
late whola-cell modals. Tha center s niquly positionedto dissaminata this naw area of
systems biology. We will p riss to pi hers ad
hoe whole-cell modeling assistancs. Starting in Vaar 2,59 1will beginto hel researchers
utiize the seftware taols developed in TR&D 1 to systematically build whole-cell madels,

SP 2: Model curation TR&D 2). SP 2will curate and annotate medels for authars and jour-
nals. This service will be run by the madeling team in New Zealand.

5P 3:Oniinesimalsson (W&D 3wl heip authors and jourmals use the taols devsioped in

TR&D 3 to simulat ualize m . aswell a5 1o anal ge datasets of spa-
for visualizing simulation results are inadequate. results.
. . THE UNIVERSITY OF
NIBIB P National Institute of UNW!gm . UCONN Mount AUCKLAND
General Medical Sciences  wasHINGTON HEALTH Sinai NEW TEALAND
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Collaborative Writing and Publishing
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Bverlea Introduction Guidelines for Writing a Seminar Report

PaRstart(T|his| section introdisces the topic and leads the reader on to the main part.

Main Part

The presentation’s content ks sumenarized in the report in 4-pages.
The authar ihould hll, but mot exceed, this space.
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