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Background

Biosimulation Models

« Considerable ongoing development of biosimulation models

* |Incorporating multi-layered information to explore complex disease
mechanisms

* Potential as supporting tools for diagnosis and therapy

Model sharing

* Representation, visualisation and simulation encoding in
community-agreed standard formats

« Standardised curation- and publication processes, including BioModels
and the Physiome Model Repository
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BioModels is a repository of mathematical models of biological and biomedical systems. It hosts a vast selection of existing lterature-based and
mechanistic models in standard formats. Our mission is to provide the systems modelling with -qualiy, freely-accessible models published in the scientific literature.
More information about using BioModels such as |[STEE DY, T can be found in the FAQ.
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You are here: Home / Physiome Repository
Physmme Repository
Main model listing

The list of processed model exposures (formats: 100 per page | full list), which are models that have documentation pages
generated from the metadata they contain. Alternatively, you may start browsing via the categories that are listed below:

Please note: Comments about the functional status or curation status of the models within this repository are the opinions of
the CellML Model Repository curators. We do our best to accurately represent these models, but please contact us if you have

a query or issue with comments made on this site.

CellML models by category

e Calcium Dynamics

e Cardiovascular Circulation
e Cell Cycle

« Cell Migration

e Circadian Rhythms

https://www.ebi.ac.uk/biomodels/ https://models.physiomeproject.org/

Preliminary results: FAIR evaluation

* Akey step towards trust building and cross-discipline communication in
relation to computational models is taken with the FAIR maturity model.

 FAIR can be a connecting principle across the clinical and biomedical
domain as it is recognised and appreciated in both fields.

Development of FAIR model indicators
Legend —

’ ’ ‘ Assessment ‘ Assessment Assessment
Sub-principle ID Indicator Priority overall Essential non-essential
Findable F1 RDA-F1-01M  Metadata is identified by a persistent identifier Essential 1 hd 1 - . .
Findable F1 RDA-F1-01D  Data is identified by a persistent identifier Essential 1 1 I n d I C a t O r
Findable F1 RDA-F1-02M  Metadata is identified by a globally unique identifier Essential 1 1
Findable F1 RDA-F1-02D  Data is identified by a globally unique identifier Essential 1 1 . .
Findable F2 RDA-F2-01M  Rich metadata is provided to allow discovery Essential 1 1 L]
Findable F3 RDA-F3-01M  Metadata includes the identifier for the data Essential 1 1 - p rl O rl ty n
Findable F4 RDA-F4-01M  Metadata is offered in such a way that it can be harvested and indexed Essential 1 1 -
Accessible A1 RDA-A1-01M  Metadata contains information to enable the user to get access to the data Important 1 - 1 E . I
Accessible A1 RDA-A1-02M  Metadata can be accessed manually (i.e. with human intervention) Essential 1 1 - S S e n t I a
Accessible A1l RDA-A1-02D  Data can be accessed manually (i.e. with human intervention) Essential 1 1 -
Accessible A1 RDA-A1-03M  Metadata identifier resolves to a metadata record Essential 1 1 -
Accessible A1 RDA-A1-03D  Data identifier resolves to a digital object Essential 1 1 -
Accessible A1 RDA-A1-04M  Metadata is accessed through standardised protocol Essential 1 1 -
Accessible A1 RDA-A1-04D Data is accessible through standardised protocol Essential 1 1 -
Accessible A1 RDA-A1-05D Data can be accessed automatically (i.e. by a computer program) Important 1 - 1 U S efu I
Accessible A1 RDA-A1.1-01M Metadata is accessible through a free access protocol Essential 1 1 -
Accessible A1.1 RDA-A1.1-01D Data is ssible through a free access protocol Important 1 - 1
Accessible A1.2 RDA-A1.2-01D Datais sible throl gh s protocol that si pp orts authentication and authorisation Useful 1 - 1
Accessible A2 RDA-A2-01M  Metadata is guaranteed to rema ailable after data is no longer available Essential 1 1 -
Interoperable 11 RDA-11-01M  Metadata uses knowledge representation expressed in standardised format Important 0 - 0
Interoperable 11 RDA-11-01D Data uses knowledge representation expressed in standardised format Important 1 1
Interoperable 1 RDA-11-02M Metadata uses machine-understandable knowledge representation Important 1 1
Interoperable 1 RDA-11-02D Data uses machine-understandable knowledge representation Important 1 1
Interoperable 12 RDA-I12-01M Metadata uses FAIR-compliant vocabularies Important 0 0
Interoperable 12 RDA-I12-01D Data uses FAIR-compliant vocabularies Useful 0 0
Interoperable 13 RDA-13-01M Metadata includes references to other metadata Important 1 1
Interoperable 13 RDA-I3-01D Data includes references to other data Useful 0 0
Interoperable 13 RDA-13-02M Metadata includes references to other data Useful 1 1
Interoperable 13 RDA-I13-02D Data includes qualified references to other data Useful 0 0
Interoperable 13 RDA-13-03M Metadata includes qualified references to othe
Interoperable 13 RDA-13-04M Metadata include qualified references to other Assessment Assessment Assessment
Reusable R1 RDA-R1-01M  Plurality of accurate and relevant attributes are Pri ori
Reusable R1.1 RDA-R1.1-01M Metadata includes information about the licenc Overa" Essential nonessential
Reusable R1.1 RDA-R1.1-02M Metadata refers to a standard reuse licence
Reusable R1.1 RDA-R1.1-03M Metadata refers to a machine-understandable Sum 30 18 12
Reusable R1.2 RDA-R1.2-01M Metadata includes pro nce information acc
Reusable R1.2 RDA-R1.2-02M Metadata includes pro nce in
Reusable R1.3 RDA-R1.3-01M Metadata mpI s with a commu ty standard SCOf'e tOtal # fU"f"Gd / # tOtal (In
Reusable R1.3 RDA-R1.3-01D Datac mpI s with a community st
o W13 RDAR202M Motisais s ncorplece relevant category) Score total 73.10% 90% 57.10%
Reusable R1.3 RDA-R1.3-02D Data is expressed in compliance with a machir

Score applicable = # fullfilled / (#
total - # NA) (in relevant category) Score applicable 73.10% 90% 57.10%

 Adapted from RDA indicators (DOI: 10.15497/rda00045)

. Proposal for a community-level standardized FAIR evaluation

Binary scoring to calculate a level of FAIRness

Application on model repositories, particularly in BioModels
(https://www.ebi.ac.uk/biomodels/) and the Physiome Model
Repository (https://models.physiomeproject.org)
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Related work

Reproducibility Scorecard

* Assess the reproducibility of model-based results
« Total of eight questions for self-evaluation

« Score of 4 or higher indicates reproducibility

RDA FAIR data maturity Indicators

* “Lingua franca” to make results of FAIR evaluations comparable

* Generic model can be adapted to domain-specific needs

* Increased coherence and interoperability of FAIR assessment
frameworks

Reproducibility Scorecard fablet & excel | CsV

The aim of this scorecard is to help evaluate the reproducibility of systems biology model and its FAIR data maturity model indicators.

simulation. It consists of eight questions with a unit score for each “yes” as an answer. The higher the total

score, the more reproducible the model is expected to be. All eight questions may not always be applicable

and hence, on the scale of 8, a minimal score of 4 is recommended. Model authors, reviewers and journal

editors can assess each systems biology model in a manuscript using this scorecard to support the peer- . Lo
review process. For details see Tiwari et al., 2021 Mol Sys Bio https://doi.org/10.15252/msb.20209982 FAIR D Indicator Priority
and https://www.ebi.ac.uk/biomodels/reproducibility.

Manuscript Title:

Journal: Reviewer:

Manuscript Identifier/ID: Total Reproducibility Score: F1 RDA- Metadata is identified by a persistent identifier ooo  Essential
Please check the tic box for a ‘yes’ answer to the questions below F1-01M
1. Are the mathematical expressions provided and explained in the
manuscript/supplementary material? D - - . . o .
Yes F1 RDA-F1-01D  Dataisidentified by a persistent identifier ooo  Essential
Comments:
2. Are the parameters and entity initial levels in the manuscript/supplementary material D
(e.g., listed as a table)? Ve F1 RDA- Metadata is identified by a globally unique identifier ooo  Essential
Comments:
. . o . . , . F1-02M
3. Are simulation conditions including software/programming environment, algorithm,
changes in parameters/concentration/states and any data normalization described D
under each simulation figure or attached as a supplementary material?
—— Yes F1 RDA-F1-02D  Datais identified by a globally unique identifier ooo  Essential

https://doi.org/10.15252/msb.20209982 https://doi.org/10.5334/dsj-2020-041

Project goals

“Fostering the uptake of RDA indicators in Systems Biomedicine as a
measure for model quality and FAIRness within the COMBINE community”

Deliverables:
1. FAIR model indicators with accompanying guidelines
2. Semi-automatic FAIR evaluation tool for use by the community

Vision:

* Implement FAIR evaluation as a standard procedure during model
curation

* Provide a binary score for FAIRness level of individual models
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