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Toward Sharing Bioimaging Data
Issues:
p Fast and parallel access to bioimaging, segmentation and tracking data stored in 

internal or public storages
p Building of a global sharing system of bioimaging and biosystems dynamics data

Summary
p With the bioimaging community, we are developing the cloud-native next 

generation file formats (NGFFs) of bioimaging and biosystems dynamics data.
p SSBD is a platform for sharing and reusing bioimaging and biosystems dynamics 

data globally.
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File Formats
OME-Zarr
p Next generation file format (NGFF) for storing bioimaging data
BD-Zarr
p NGFF for storing biosystems dynamics data (e.g., tracking data, feature data)

Metadata

TIFF

CZI

OIB

Zarr

Zarr

Zarr

Plans
1. Sharing data in OME-Zarr and BD-Zarr formats in internal and public storages
2. Developing tools and libraries for reading, writing and reusing biosystems dynamics 

data in BD-Zarr
3. Harmonizing metadata of SSBD, BioImage Archive (BIA) and Image Data Resource 

(IDR) to enable cross-search across these data resources

Global Sharing

(Susaki et al., 2014)

(Ichimura et al., 2021)

(Morita et al., 2016)

Data Reuse and Analysis
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SSBD:repository
p An archive for quick sharing of bioimaging data for paper submission/publication
SSBD:database
p An added-value database of highly reusable bioimaging data with rich metadata

SSBD is positioned as a core repository and database within the foundingGIDE.
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• Harmonization of metadata
• Cross-database search
• NGFF datasets (in OME-Zarr)
• Common APIs
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SSBD metadata has been improved to align with the other data resources.
p REMBI

p A guideline for metadata of optical and electron microscopy imaging data
p QUAREP-LiMi

p Specifications for quality assurance and quality control of optical microscopies
(Nelson et al. 2021)

(Sarkans et al. 2021)

class item type multiplicity range description
Project SID required 1 string project id

DOI required 1 string DOI for the project
date of submission required 1 date submission date
license required 1 CC license (Creative Commons)
funding info. optional 0..1 text funding information
person required 1..n Person people who contribute to the project
paper required 1 Paper paper of the project
dataset required 1..n Dataset the sets of bioimaging data

Person role required 1..n text role in the project
first name required 1 text first name
last name required 1 text last/family name
e-mail required 1 string e-mail address
organization required 1 text organization name
ORCID recommended 0..1 ORCID ORCID (https://orcid.org/)

Paper PubMed ID optional 0..1 string PubMed ID
PMC ID optional 0..1 string PMC ID
DOI recommended 0..1 string DOI for the paper
paper info. optional 0..1 text paper information

Dataset ID required 1 string ID of the dataset
title required 1 text title of the dataset
figure number recommended 0..1 text figure number in which the dataset is used
dimensions required 1 Dimensions dimensions of the dataset
biosample required 1..n Biosample biosample used in the dataset
imaging method recommended 1 Imaging Method imaging method to obtain the dataset
instruments recommended 1 Instruments used instruments for the dataset

Dimensions dimensions required 1 string dimensions of the dataset (XYZTC)
Xscale recommended 0..1 float physical size of a pixel
Xscale Unit recommended 0..1 UO the Unit Ontology term for X
Channel recommended 0..1 int the number of the channels

Biosample description required 1 text description of the biosample
organism required 1 NCBITaxon organism name
strain recommended 0..1 text strain name
cell optional 0..1 CO Cell Ontology term
cell line recommended 0..1 CLO Cell Line Ontology term
intrinsic variable optional 0..1 text intrinsic variables
extrinsic variable optional 0..1 text extrinsic variables
experimental variables optional 0..1 text experimental variables
genetic optional 0..n Genetic information of gene/protein (what is observed or manipulated?, etc.)
treat optional 0..n Treat information of treatment (chemical treatment, etc.)

(Biosample-related) UBERON term optional 0..1 UBERON UBERON term
GO:Biological Process term recommended 0..1 GO GO:BP term
GO:Cellular Components recommended 0..1 GO GO:CC term
GO:Molecular Function recommended 0..1 GO GO:MF term

Imaging Method imaging method recommended 0..1 FBbi term in the 'imaging method' of the FBbi
detection method recommended 0..1 FBbi term in the 'detection method' of the FBbi
visualization method recommended 0..1 FBbi term in the 'visualization method' of the FBbi
illumination method recommended 0..1 FBbi term in the 'illumination method' of the FBbi
contrast-enhancing method recommended 0..1 FBbi term in the 'contrast-enhancing method' of the FBbi
resolution-enhancing method recommended 0..1 FBbi term in the 'resolution-enhancing method' of the FBbi

Instruments body recommended 0..1 text body name of the microscope
module recommended 0..1 text module name of the microscope
light source recommended 0..1 text light source name of the microscope
detector recommended 0..1 text detector name of the microscope
objective recommended 0..1 text objective name of the microscope
filter set recommended 0..1 text filter set name of the microscope
dichroic optional 0..1 text dichroic name of the microscope

Genetic gene name optional 0..1 string gene name (manipulated, mutated, etc.)
Ensembl ID optional 0..1 ENS Ensemble ID of the gene
protein name optional 0..1 string protein name (observed, illuminated, etc.)
UniProtKB ID optional 0..1 UniProt UniProt ID of the protein
method optional 0..1 text method for manipulation, mutation, illumination, etc.
method URI optional 0..1 string URI for the method
detected signal/(contrast) optional 0..1 string detected signal or contrast
detection method optional 0..1 text method for detecting signal or contrast

Treat reagent/compound term optional 0..1 string name of the reagent, compound, etc.
reagent/compound URI optional 0..1 ChEBI URI for the reagent, compound, etc.
concentration optional 0..1 string concentration
unit term (concentration) optional 0..1 string the unit of the concentration
UO term URI (concentration) optional 0..1 UO the Unit Ontology URI for the concentration

A part of metadata extracted from SSBD metadata

Issues

How to resolve the issues:
p Use of the NGFFs such as OME-Zarr and BD-Zarr instead of TIFF or the other 

conventional formats
p Collaboration with BioImage Archive and Image Data Resource on metadata 

harmonization, cross-database searching, and API development
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For reuse and analysis of bioimaging data:
p We need an execution environment capable of performing workflow analysis.
p In SSBD, data should be shared together with image-analysis workflows and analysis 

results.


