Motivation

Recent progress in bioimage informatics and mathematical modeling produced a large amount of
quantitative data on spatiotemporal dynamics of various kinds of biological objects.

Example of quantitative biological dynamics data

Data from bioimage informatics Data from computer simulation

There is a need to bring these data centrally in an open and unified data format. We developed
BDML (Biological Dynamics Markup Language; Kyoda et al., Bioinformatics, 2015) and SSBD
(Systems Science of Biological Dynamics database), with the support from National Bioscience
Database Center of Japan. SSBD collects and shares quantitative data and microscopy images. It also
includes software tools for visualization and analysis.
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RDF formatted metadata

We provide RDF (Resource Description Framework) formatted metadata of quantitative data and

microscopy images stored in SSBD. http://metadb.riken.jp/db/SSBD
http://integbio.jp/rdf/
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SSBD 2.0: collect/share microscopy images

Microscopy images are managed Microscopy image in cell and developmental biology
by using OMERO platform _ ) )
internally in SSBD. SSBD2.0 Mol(lecule Prcl)teln Vllrus Balcterla | Cell C. elegans
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microscopy images that have not
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image data that are obtained by it 4 %1

using state-of-the-arts imaging
systems. These images provide
vital biological resources and 2
allow others to reuse and to Electron microscopy ~ Superresolution
extract interesting features. (Brandner and Withers 2010, CIL: 12415, 41488, 38651, 36148, 41000, 35161, 36572(PD))
We develop SSBD to provide
* aninvaluable resource for phenotype data-driven analysis, and
* anovel opportunity to develop new computational methods.

OpenSSBD: Open-source software platform

We provide OpenSSBD, open-source version of SSBD for managing quantitative data, in GitHub and
Docker websites. It enables each individual scientist or research group to set up their own database on
their own server to independently store and share their quantitative data.

https://github.com/openssbd/ SSBD and OpenSSBD structures

OpenSSBD includes all the essential SSBD

functions of SSBD, e.g., a simple keyword skl
search function, REST API direct access to
quantitative data, and a simple browser- [ Search & Download | REST API J(_visualization ]
based viewer for data visualization. Users will ] i !
need to install OMERO separately.
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Examples of visualization of quantitative data
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Data resource update

SSBD stores quantitative data and microscopy images ranging from molecules to cells to organisms.

List of available data resources in SSBD
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| # Searching for resources related with mouse
SELECT ?s ?desc FROM <http://metadb.riken.jp/db/SSBD> WHERE { D. melanogaster  nucleus Experiment Keller et al. 2010 2 5,111,828 0
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+ 18,319 triples (data entities of subject-predicate-object form),

Ontology used in the RDF data are as follows:
Fostecrmecrtn * NCBITaxon

GO: biological process

GO: cellular component

new data, Ccurrently available, M planned release

Examples of gquantitative data and their visualization

Single molecule dynamics in E. coli (Arjunan & Tomita 2010)

Nuclear division dynamics in C. elegans (Kyoda et al. 2013)
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Nuclear division dynamics in C. elegans (Bao et al. 2006)
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