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SSBD update and RIKEN Open Science Platform
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a platform for Systems Science of Biological Dynamics

Integrated database/public repository for
sharing bioimaging data and biological dynamic
data

Comprehensive platform including tools and
environment for utilization of bioimaging data
and biological dynamics data

Shareyourdata SSBD:repository SSBD:database Resources SSBD:OMERO Tools Publications About News

Introduction

Systems Science of Biological Dynamics database (SSBD:database) is an added-value

IOrganism

.I ex. elegans

database for biological dynamics. It provides a rich set of open resources for analyzing quantitative
data and microscopy images of biological objects, such as single-molecule, cell, tissue, individual,
etc., and software tools for analysis. Quantitative biological data and microscopy images are
collected from a variety of species, sources, and methods. These include data obtained from both
experiments and computational simulations.

SSBD:database shares 199 projects, 24.0 TB, SSBD shares totally 243 projects, 34.4 TB (2024-02-

07)

Find the dataset from the search box above, or see the dataset list on the Resources.

See Citation Policies (PDF) for citation instructions.

Share your data

SSBD:database shares selected, highly reusable bicimaging data and biodynamics data. Our

curators will invite to share the data from SSBD:repository and accepted papers. Share youre data on

SSBD:repository first, or send e-mail to us.

Samples
Microscopy Images

Calcium response and
shape changes in oocyte
of C. elegans

Quantitative Data

Nuclear division
dynamics in D. rerio
wild-type embryo

DIC image of nuclear
division dynamics in C.
elegans embryo

Nuclear division
dynamics in C. elegans
wild-type embryo

Japanese | HEE

TEM image of retinal
tissue from human
embryonic stem cells

Single molecule
dynamics in E. coli wild-
type

‘ Search | Clear

SSBOF—_ZX_2i2& 3
VA-EAV 2 - AV VITF—s ks
ES

2023-10-05,

QtBD5Viewer upgrade

We present an upgrade of the QtBD5Viewer
software. This new version offers:

- Visualize track paths described in the BD5S
format.

- Show objects and label names as a
hierarchical tree. With this tree, the user can
turn on/off individual objects. It also lets to
define individual colors for labels. ...

2023-10-05,

SSBD:database 2023 update

We are pleased to announce the
SSBD:database 2023 update,

We released 29 projects, which include 2030
image datasets (1.7TB) and 168 quantitative
datasets (100GB).

The added datasets have already been
released and announced on
http://x.com/ssbd_en

The projects are
214-Arata-BehavioralActivity, 219-Konishi-
CalciumlonDyn, 220-Imanishi-ROCKActivity,
231-Asakura-ERKactivation, 237-Jin-
CellDynamics, 244-Tokuoka-Embryogenesis,
245-Hirasawa-OR-PAM, 246-Hung-
CircadianRhythm, 247-Adhitama-
Embryogenesis,

253-Shi i-CalciumlonDyn, 254-Seit:
GrowthDyn, 257-Kubota-ERKActivity, ...

Older news...
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at the beginning

e Established with JST-NBDC funding as an integrated database of Systems Science
of Biological dynamics in Japan (2013)

e Initially, it shares quantitative biosystems dynamics data and the image data used
to obtain them in Japan.

7— Examples

* Quantitative measurement data of biosystems dynamics under various perturbation conditions
* Results of spatiotemporal dynamic simulation of biological phenomena under various

parameters
J

~N

Measurement data of nuclear division dynamics in C. . . .
Simulation results of cell nuclear dynamics
elegans embryos

Kimura & Onami Dev. Cell 2005

Hamahashi et al. BMC Bioinformatics 2005
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as an integrated database of bioimaging and biosystems dynamic data

* Started sharing bioimaging data acquired with state-of-the-art technology and those from
systematic experiments (2016).

* Launched repository service for life science image data (2016)
e Separated Added-value DB ( : ) and public repository ( : ) (2019)

D. discoideum MDCK Il cell mESC CHO cell EpH4 cell X. laevis D. melanogaster hESC M. musculus Ammonite
self-organizing wave microstructure dynamics transactivation pattern reconstitution spheroid formation FRAP assay epithelial invagination retinal degeneration a whole brain shell structure

confocal confocal spinning-disk confocal epifluorescence brightfield confocal confocal TEM light-sheet fluorescence tomography

(Watabe et al. 2015) (Takai et al. 2015) (Ochiai et al. 2015) (Matsuda et al. 2015) (Yonemura et al. 2014) (Inomata et al. 2013) (Kondo & Hayashi 2013) (Shirai et al. 2016) (Susaki et al. 2014) (Inoue & Kondo 2016)

Nanog transactivation FRAP assay Lung development tooth development Erk activity Ca2+* dynamics mitral cell somata Whole brain

&,

(Ochiai et al. 2015) (Inomata et al. 2013) (Noguchi et al. 2015) (Morita et al. 2016) (Aoki et al. 2013) (Takayama et al. 2016) (Ke et al. 2013) (Susaki et al. 2014)

E. coli C. elegans C. elegans M. musculus C. elegans D. rerio C. elegans

(Arjunan & Tomita2010) (Kimura & Onami 2005) (Kyoda et al. 2013) (Bashar et al. 2012) (Bao et al. 2006) (Keller et al. 2008) (Cronin et al. 2005)



a platform for Systems Science of Biological Dynamics
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Introduction

SSBD is a platform for sharing and reusing bioimaging data. SSBD:database is an added-value
database for bioimages and biological dynamics data. It provides a rich set of open resources for
analyzing microscopy images and qunatitative data of biological objects, such as single-molecule,
cell, tissue, individual, etc., and software tools for analysis. Microscopy images and quantitative
biological data are collected from a variety of species, sources, and methods. These include data
obtained from both experiments and computational simulations.

SSBD:database shares 199 projects, 24.0 TB, SSBD shares totally 246 projects, 35.0 TB (2024-05-
27)

Find the dataset from the search box above, or see the dataset list on the Resources.

See Citation Policies (PDF) for citation instructions.

Share your data

SSBD:database shares selected, highly reusable bioimaging data and biodynamics data. Our
curators will invite to share the data from SSBD:repository and accepted papers. Share youre data on
SSBD:repository first, or send e-mail to us.

Japanese | BAE
Samples
Microscopy Images
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2023-10-05,

QtBD5Viewer upgrade

We present an upgrade of the QtBD5Viewer
software. This new version offers:

- Visualize track paths described in the BD5
format.

- Show objects and label names as a
hierarchical tree. With this tree, the user can
turn on/off individual objects. It also lets to
define individual colors for labels. ...

2023-10-05,

SSBD:database 2023 update

‘We are pleased to announce the
SSBD:database 2023 update,

We released 29 projects, which include 2030
image datasets (1.7TB) and 168 quantitative
datasets (100GB).

The added datasets have already been
released and announced on
http://x.com/ssbd_en

The projects are
214-Arata-BehavioralActivity, 219-Konishi-
CalciumlonDyn, 220-Imanishi-ROCKActivity,
231-Asakura-ERKactivation, 237-Jin-
CellDynamics, 244-Tokuoka-Embryogenesis,
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News
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Introduction

SSBD is a platform for sharing and reusing bioimaging data. SSBD:repository is an open data
archive that stores and publishes bioimaging and biological quantitative datasets that are associated
with published or to be published studies. It allow other researchers to access and download those
datasets for referene or for further investigations.

SSBD:repository shares 47 projects, 11.0 TB, SSBD shares totally 246 projects, 35.0 TB (2024-05-
27)

Find the dataset from search box above, or see the dataset list in Resources.
See Citation Policies (PDF) for citation instructions.

Share your data

Please check Share youre data on SSBD:repository

Japanese | BA5E

Recent posters

Global Sharing of Bioimaging Data
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News
2023-10-05,

SSBD:database 2023 update

We are pleased to announce the
SSBD:database 2023 update, We released 29
projects, which include 2030 image datasets
(1.7TB) and 168 quantitative datasets (100GB).
The added datasets have already been ...

2023-10-05,

QtBD5Viewer upgrade

We present an upgrade of the QtBD5Viewer
software. This new version offers: - Visualize
track paths described in the BD5 format. -
Show objects and label names as a hierarchical

Older news..

X Follow @ssbd_en J X Follow @ssbd_ja

Funding
o~ NIRDNC

Added-value database that shares highly reusable
bioimaging data and quantitative biosystems
dynamics data with rich metadata.

Public repository for sharing bioimaging data and
guantitative biosystems dynamic data used in papers



K uses OMERO for image data management

':0:' OMERO SSBD:OMERO.gallery ~ SSBD:OMERO index ~ SSBD:database ~ SSBD:repository ~ Figure  Help b4 SSBD:OMERO INDEX ~ SSED:DATABASE  SSBD:REPOSITORY.

Public public data General Welcome to SSBD:OMERO.gallery

Explore Tags Shares Add filter (<] o

Search by: Project Name Y
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wt_N2_030124_02

(I RNAi_W07B3.2_040928_02 18C
[ RNAi_Y111B2D.h_040930_01 180

Project: 10

Project: 302 Project: 252

Dataset ID: 138
[l RNAi_Y111B2D.h_040930_02 180 Owner: public data Showall &
[ RNAi_Y37D8A.14_041109_02 1¢ i
Dataset Details >

{3 RNAI_Y37D8A.14_080214_03 18

[l RNAI_Y43F4B.6_061214_02 18C

{53 RNAI_Y43F4B.6_061214_03 18C

{3 RNAI_Y47D3A.d_040930_01 18C

{3 RNAI_Y47D3A.d_040930_02 18C

[B3 RNAI_Y49E10.14_041109_01

{3 RNAI_Y49E10.14_041109_02

[E3 RNAI_Y49E10.19_041111_01 18

[B3 RNAI_Y49E10.19_070814_02 18

(B3 RNAI_Y66A7A.8_041118_02

[E3 RNAI_Y66A7A.8_070816_01

[B3 RNAI_Y71H2_378.a_070313_02 180

B3 RNAI_Y71H2_378.a_071018_02 180

B3 wt_N2_030116_02 18

L wt_N2 030124 02 180
img0000.ipm

N

See details in Kyoda et al. (2013) Nucleic Acids Res ;
41, D732-D849 10-Komatsuzaki-MolDyn

moto-ToothDev

Project: 253 Project: 254
Creation Date: 2016-11-11 06:06:54

Tags O 4
Key-Value Pairs 1 ’

Attachments 0 4 @ﬁkﬂ@

104-Bin-Skinlmmuno

Project: 256 Project: 168 Project: 169

Comments 0 4
Ratings 0 4

Others 0 »

105-Ono-Toothi 106-Jin-" 107-Tsuboi-BreastTumorFlu

img0001.ipm

img0002.ipm Project: 257 Project: 258 Project: 4
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Work/ Technology & tools

AHOME FOREVERY
IMAGING DATA SET

Repositories let researchers store, share and access life-science
images —and maybe even extract new findings. By Amber Dance

hen Sjors Scheres set out to
developa tool to reverse flaws in

our processing”
Services such as EMPIAR give researchers

: a world's leading public reposi

asks Forrest Collman, a neuroscientist at the
Allen Institute for Brain Science in Seattle,

@ 3
he needed lots of data on which
to testit. So Scheres, a structural

biologistatthe MRCLaboratory of Molecular

Biology (LMB) in Cambridge, UK, turned to

the Electron Microscopy Public Image Archive

(EMPIAR), a database of raw images. There he

downloaded, for free, data collected by the

in , shareand
accessarapidly expanding corpus of biolog-
ical images. “The data aren't just one picture
any more,” says Joshua Vogelstein, a neuro-
statistician at Johns Hopkins University in
Baltimore, Maryland. Movies, 3D imagesand

“Are you particularly struggling
toshare?”Ifso, hesays, kind

Technologyfeature

https://doi.org/10.1038/s41592-023-01927-7

To shareis to be ascientist

% Check for updates

Wrangling big datais now part of being a biomedical scientist, and mandates on data sharing have
entered the scene. Mandates can alter behavior, but data sharing also needs incentives and shifts

inscience culture.
By Vivien Marx

s data-spewing instruments
spread across biomedical labs
and multimodal approaches are
embraced, data sharing must be
powered up, too. Much has been

achieved, say some researchers in genom-

that for

urredatthisyear's
American Association for Cancer Research
(AACR) annual meeting, when program
officers from the National Cancer Institute’s
(NCI) Office of Data Sharing presented the
new NIH data sharing policies and held a

and imaging,

ques ssion.
Some id had

ics,
as do some big data producers, wranglers at

of service makes sense for you’.

D
jects. Bigbiodata's next phase, they say, needs
S Here

102019, when C ook
ing neuronin one of his electron-microscopy
data sets’, it was easy for him to send a col-

p
gigabytes or terabytes of storage, and can’t

pot y,
rather thana bulky file. She noticed another

labof Gabriel Lander, at
Scripps Researchin LaJolla, California.

in
individual TIFF or JPEG files. Moreover, grant

Using his new

tosqueeze sharper images from those data,
improving' the resolution of one structure

require
scientists to make their data available to
all, but don't necessarily offer to host them.

and Collman identifieda few
similar cells. They might turn out to bea new
typeof neuron, Collman says.

There are a number of other image ware-
houses available, among them the Image Data

ifts in I 3
are some views on how far things have come
and whatlies ahead.
With data as with pizza, it's

They askedhow
they are to find the time, skill and funding to
set up a datamanagement and sharing plan.
Program officers directed attendees to guid-
ance pages and offered personal conversa-

‘good manners to share. Whereas pizza shar-
ing is a private affair, data sharing is how

officers or, in the case of NCI, to NCIOfficeOf-
DataSharing@mail NC.gov. The first grant

andsharing

good citizens of science give
and strangers access to results generated
mainly or entirely with public funds. As of
January 2023, the US National Insti

plans have been submitted, the NCI Office of
Data Sharingsaid inan unattributed statement
aftert i illi

from3.1 23

Resource (IDR). Bothit

2ap,

“That's precisely wh d the data;
says Lander. “We knew some brilliant peo-
ple out there would be able to improve on

162 | Nature | Vol 579 | 5March 2020

soresearchers can get credit for their data
“Are you struggling to load your images?”

by Biology Laborato-
ry’s European Bioinformatics Institute (EMBL-
EBI)in Hinxton, UK. Further options nclude,

Nature 579, 162-163 (2020)

pply for fund-
ing must submit a Data Management and
Sharing plan. The reaction has not been a
chorus of hurrays.

section and review, soit’s unclear how much
back-and-forth will unfold. Says Emily Boja
from the NCI Office of Data Sharing, who pre-
sentedatthe AACRsession, itsunderstandable

labs not used to organizing data for sharing,
“especially when resources are limited.”

The culture shift we are striving for is to
weave data management and sharing
into the conduct of science, says Heather
Basehore.

naturemethods

Volume 20 | July 2023 | 984-989 | 984

Nature Methods 20, 984-989 (2023)
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Recent updates in



for Datasets.
Project

Metadata schema update

Person

* We started using the SSBD Metadata template v3 for collecting data
* The template has 6 sheets for describing Project, Person, Datasets, Genetic Info, Treatment Info, and Extended Info

Dataset

Genetic Info

SID

name

URL

DOl

type

title

description
date of submission
date of opened
date of released
date of updated
license

funding info.
version
PubMed ID
PMC ID

DOl

URL

person

dataset
ext_dataset

required
required
required
required

recommended

required
required
required

recommended
recommended

optional
required
optional
required
optional
optional

recommended
recommended

required
required
optional

string
text
string
string
text
text
text
date
date
date
date

string
string
Person
Dataset
ExtDataset

role

first name
last name
middle name
e-mail

URL
organization
department
laboratory
address
phone
ORCID
J-GLOBAL ID
researchmap ID

required
required
required
optional
required
optional
required
optional
optional
optional
optional

recommended

optional
optional

text

text

text

text

string
string

text

text

text

text

string
ORCID
J-GLOBAL
researchmap

—>|

Fields in yellow are required.

Fields in green can be described by

controlled vocabulary/ontology terms.

ExtDataset

\ 4

gene name optional string
Ensembl ID optional ENS
protein name optional string
UniProtkB ID optional UniProt
method optional text
method URI optional EFO
detected signal/contrast optional string
detection method optional text
tag URI optional string
genotype optional text
oligo primer optional text
reagent/compound term optional string
reagent/compound URI optional ChEBI
concentration optional string
unit term (concentration) optional string
UO term URI (concentration) optional uo
fold dilution optional string
unit term (fold dilution) optional string
UO term URI (fold dilution) optional uo

Ly

ID required string
title required text
description optional text

file format recommended string

file size recommended text
figure number recommended text
dimensions required Dimensions
biosample required Biosample
imaging method recommended Imaging Method
instruments recommended Instruments
dimensions required string
Xscale recommended float
Xscale Unit recommended UO
Yscale recommended float
Yscale Unit recommended UO
Zscale recommended float
Zscale Unit recommended UO
Tscale recommended float
Tscale Unit recommended UO
Channel recommended int
description required text
organism required NCBITaxon
strain recommended text
strain URL optional string
cell optional CcO

cell line recommended CLO
MeSH term (cell related) optional MeSH
intrinsic variable optional text
extrinsic variable optional text
experimental variables optional text
imaging method recommended FBbi
detection method recommended FBbi
visualization method recommended FBbi
illumination method recommended |FBbi
source of contrast recommended FBbi
contrast-enhancing method recommended FBbi
resolution-enhancing method recommended FBbi
imaged parameter recommended FBbi
sample preparation method recommended FBbi
MeSH term (Imaging Method) optional MeSH
body recommended text
module recommended text

light source recommended text
detector recommended text
objective recommended text
filter set recommended text
dichroic optional text
genetic optional Genetic
treat optional Treat
UBERON term optional UBERON
anatomical entity (species-specific) optional text
MeSH term (anatomy related) optional MeSH
GO:Biological Process term recommended GO
MeSH term (BP related) optional MeSH
GO:Cellular Components recommended GO
MeSH term (CC related) optional MeSH
GO:Molecular Function recommended GO
MeSH term (MF related) optional MeSH




Metadata schema update

* We started using the SSBD metadata template v3 to collect and share

Genetic gene Ensemble ID rpl-23 (Ensembl:WBGene00004435)

protein UniProt ID SOX2 (UniProtkB:P48432)

method string (EFO, etc.) transgenic (http://www.ebi.ac.uk/efo/EFO_0004020)

tag FBbi GFP (http://purl.obolibrary.org/obo/FBbi_00000437)
Treat compound ChEBI histamine (http://purl.obolibrary.org/obo/CHEBI_18295)

concentration float, string 100.0, MOI-30, etc.

unit UO (Unit Ontology) micromolar (http://purl.obolibrary.org/obo/UO_0000064)
Imaging imaging method FBbi fluorescence microscopy (http://purl.obolibrary.org/obo/FBbi_00000246)
method detection method FBbi APD (http://purl.obolibrary.org/obo/FBbi_00000297)

resolution-enhancing method  FBbi STED (http://purl.obolibrary.org/obo/FBbi_00000334)
Instruments body Select from a list of Leica DMi8

module instruments provided  Zeiss PALM MicroBeam

objective by the vendors Olympus-Evident MPLAPONG60x

detector Nikon DS-QilMc


http://www.ebi.ac.uk/efo/EFO_0004020
http://purl.obolibrary.org/obo/FBbi_00000437
http://purl.obolibrary.org/obo/CHEBI_18295
http://purl.obolibrary.org/obo/UO_0000064
http://purl.obolibrary.org/obo/FBbi_00000246
http://purl.obolibrary.org/obo/FBbi_00000297
http://purl.obolibrary.org/obo/FBbi_00000334

z
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A list of instruments

* The microscope vendors kindly helped us to collect a list of their products.
* Leica, Nikon, Olympus-Evident, and Zeiss helped us to prepare the list.

* We requested them to send a list of their products (Body, Module, Objectives, Detector, Light
Source).

* However, most vendors did not have digital files of their products.
* We extracted the lists from vendor support web-pages and other sources.

70 300 40

250
30
200
25
150 20
15
100
10
) ) 5 IIII |III IIII
0 0 0 |

Leica on Olympus-Evident on Olympus-Evident Zeiss Leica on Olympus-Eviden Zeiss ~ Hamamatsu =~ Andor  Photometrics Qimaging

Body (142) Objectives (672) Detector (125)
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Author/Researcher

Submit to SSBD:repository

B Data

D Essential (minimal)
metadata

Check and release on

Jol,

Curator/Annotator

SSBD:repository

B Data

Essential (minimal)

metadata

=

(L

Select reusable data
from journal database

data registration process

Journal Database

il

Request data
Check request

for metadata

A
Rich metadata

SSBD metadata v3

N
Journal paper

@ Curator/Annotator

Metadata annotation

AN N\
|:> Rich metadata

SSBD metadata v3

Select reusable data
from SSBD:repository

Author/Researcher

Submit to SSBD:database

B(Additional) Data
é Author confirmed
Rich metadata

SSBD metadata v3

@ Curator/Annotator

Check and release on
SSBD:database
OMERO import

B(Additional) Data
SSBD metadata v3
% Author confirmed
Rich metadata
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Re-annotation of already published data in

* 28% (55/199) of all projects (papers) have finished
* 338 datasets
* 430 gene/protein information was added
* 233 treatment information was added
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Schedule for metadata v3 update

2024/4/1 SSBD:repository started to accept metadata v2+
2024/4/29 SSBD:database started to use metadata v3 for annotation
2024/6/30 SSBD:repository metadata database v2+ update

e SSBD minimal metadata v2+:
pilot update for SSBD metadata v3,
v2+ includes gene names/IDs and protein names/IDs, and
minor updates for author and paper information

2024/10/5 SSBD:repository starts to accept metadata v3
2024/10/5 SSBD:database and SSBD:repository metadata database v3 update

» SSBD metadata v3 for 55 projects (outsourced) and newly submitted projects
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Started providing bioimaging data in OME-Zarr

» SSBD:database has shared 12 samples of bioimaging data in OME-Zarr.

* Now we are converting all bioimaging data stored in SSBD:database to those in OME-Zarr.

2-Kyoda-WormEmbryoRNAI wt_N2 030303 01 CC BY-SA 600x600x66x1x180 DIC microscopy images of early C. elegans embryogenesis
98-Morita-ToothEpiCellDev fig2ab_trajectory_epithelialcell CCBY 862x855x43x2x271 Confocal microscopy images of tooth development with H2B-EGFP and Fucci indicator
48-Susaki-MouseBrainCUBIC Fig3A R26-pCAG-nuc-3xmKate2 CCBY 2560x2160x520x1x1 Light-sheet microscopy images of mouse brain cleared by CUBIC
48-Susaki-MouseBrainCUBIC Fig3C_H2B-mCherry CCBY 2560x2160x520x1x1 Light-sheet microscopy images of mouse brain cleared by CUBIC
48-Susaki-MouseBrainCUBIC Fig3D_H2B-EGFP CCBY 2560x2160x520x1x1 Light-sheet microscopy images of mouse brain cleared by CUBIC
48-Susaki-MouseBrainCUBIC Fig3E_Thy1-YFP-H CCBY 2560x2160x520x1x1 Light-sheet microscopy images of mouse brain cleared by CUBIC
199-Ichimura-MulticellularDyn Fig2_ BrainSliceRGB CCBY-NC 13264x9180x1x3x1 100MP trans-scale scope (AMATERAS) image of brain slice
199-Ichimura-MulticellularDyn Figd HelaYC360_ 5spf CCBY-NC 13264x9180x1x200 AMATERAS images of FRET-based calcium ion in Hela cells
199-Ichimura-MulticellularDyn Fig5-6_Flamindo2 CCBY-NC 13264x9180x1x1x1922 AMATERAS images of cell behaviors with cAMP indicator, Flamindo2
170-Tsutsui-HookBM Airyscan_hook BM CCBY 844x844x58x3x1 High-resolution 3D microscopy images of the hook basement membrane
141-Sato-CellMorphology Fig3a_FIB-SEM_synapse CCBY 2048x1538x1x1x1 FIB-SEM images of spine synapse in C57BL/6J mice
163-Wang-MitochondrialDyn Fig5AC_Mitochondrial _MitoPB CCBY 1024x256x361x1x1 STED images of mitochondrial dynamics in MitoPB Yellow-labeled cells
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OME-Zarr sample data can be visualised in Vizarr and napari

SSBD OME-NGFF Samples

Sample SSBD image datasets for development and validation of NGFF software tools

OME-NGFF ver.| Thumbnail SSBD Project ID | SSBD Dataset ID license |sizeX [sizeY sizeZ/sizeC|sizeT Axes view S$3-endpoiint Date added
|
0.4 .ZK oda-WormEmbryoRNAi wt N2 030303 01 CC BY-SA|/600 (600 66 |1 180 |XYZT |vizarr| https:/ssbd.riken.jp/10C| copy |2023-03-22
| I — *
0.4 .98MortaTootthF lIDev |[fig2ab trajectory_epithelialcell |CC BY 862 (855 43 |2 271 |XYZCT vizarr| htps://ssbd.riken.jp/10C| copy [2023-03-22
0.4 w 48-Susaki-MouseBrainCUBIC |Fig3A R26-pCAG-nuc-3xmKate2/CC BY 2560 (2160520 |1 1 XYZ  |vizarr|https://ssbd.riken.jp/10C| copy 2023-03-22
|
0.4 -48-Susak1»MouseBranCUBlC |Fig3C _H2B-mCherry, ICC BY 2560 (2160709 |1 1 XYZ  |vizarr|https://ssbd.riken.jp/10C| copy |2023-03-22
0.4 -48SusakJMouseBranCUB[C Fig3D_H2B-EGFP CCBY 2560 (2160665 |1 1 XYZ  |vizarr|https:/issbd.riken.jp/10C| copy [2023-03-22
0.4 -488usak1Mou5eBranCUBlC Fig3E Thy1-YFP-H CCBY 2560 (2160696 |1 1 XYZ  |vizarr|https://ssbd.riken.jp/10C| copy 2023-03-22
0.4 - 1 99—\ch\mura—Mu\ticeHuIarDyQ‘F\qZ BrainSliceRGB CC BY-NC|13264/91801 3 1 XYC  |vizarr|https://ssbd.riken.jp/10C| copy |2023-03-22
0.4 -l99—\ch\mura—Mu\ticeHularDvn‘F\q4 HelaYC360 5spf CC BY-NC|13264/91801 1 200 |XYT  |vizarr|https://ssbd.riken.jp/10C| copy |2023-03-22
0.4 - 1 99—\ch\mura—Mu\tlceHularDvn:F\QS—G Flamindo2 CC BY-NC[13264/9180|1 |1 1922|XYT  |vizarr|httpsi/issbd.riken jp/10c| copy | 2023-03-22
— Aactivity

Visualisation of 100MP trans-scale scope images in Vizarr Visualisation of light-sheet microscopy images of a whole mouse brain in napari
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Data formats for spatiotemporal dynamics of biological objects

BDML (Biological Dynamics Markup Language): an XML-based
* Kyoda et al. (2015) Bioinformatics

BD5: an HDF5-based
* Kyoda et al. (2020) PLoS One

BD-Zarr: a Zarr-based
* a version of BD-Zarr was developed
with the help of Will and Josh (OME team)
e https://github.com/openssbd/bdz

sphere

point sphere + line line

line point

A
v

molecule cell tissue organism


https://github.com/openssbd/bdz
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BD-Zarr development

* BD-Zarr uses OME-NGFF table to store
* representative points of biological objects

* trajectories/tracks of these points over time
» features related to the biological objects

e Plan

Fix the specification

|/O and visualization (napari)
Converter (BD5 <-> BD-Zarr)
Prepare some use cases

Proposal to bioimaging community

[Aug, 2024]
[Oct, 2024]
[oct, 2024]
[Dec, 2024]
[Jan, 2025]

wt-N2-081015-01
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I
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Segmentation data

[--x
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Quantitative data visualization system

e JavaScript-based BD5/BDML visualizer on SSBD web database
* More functional, more scalable, more network-effective

* Integrated visualization with OME-NGFF images

o7 @l OXfT0000

0x110000

0xf70000
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FoundingGIDE: Founding a Global Image Data Ecosystem

Laying strong foundation of an ecosystem for image data exchange based on global
coordination of technical developments among data infrastructures and communities

e Global coordination among diverse

imaging resources & communities g

e Concerted development of e [Lj
Ontologies and Metadata models i ( T , —
e Adoption of outputs by global image (EMBLEB' P

data resources

e Interoperable solutions for
microscopy and pre-clinical data [ }

o\ AUSTRALIA

e Community recommendations FAIR
image data management

e Funded by
. x* the European Union
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Integrating Biolmage Archive, IDR and SSBD by harmonizing metadata models

Metadata Resource
Ontologies Models Interoperability Applications
A &l =IDR ( )
MinOSCOpy Q A Biolma-geArchive = \ / \
Image Data _ T n l I I 77 \ Search portals
1 I I Analytics
Pre—clinical (o) Q - %XNAT S N\ /’ :'
Image Data ___w N 7O~ Technology portals
L J
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Examination of the metadata models of BIA, IDR, and SSBD

* We have started collecting the metadata models used in BIA, IDR, and SSBD.
* The comparison of the three metadata models will start in June.

class item type multiplicity range descrip examples
Project SID required 1fstring roject id 2
name required 1jtext roject name 2-Kyoda-WormEmbryoRNAi
URL required 1fstring URL for the project https://ssbd.riken.jp/database/214/
DOI required 1fstring DOI for the project https://doi.org/10.24631/ssbd.db.2023.05.296
itype recommended 0..1jtext data types mage data, segmentation data, tracking data
title required 1jtext roject title maging data of centimeter-scale dynamics of multicellular systems observed with sub-cellular resolution
description required 1jtext [description of the project Optical images indicating optical performance of the imaging method, images of centimeter-scale dynamics of multicellular systems...
date of submission required lldate submission date 2021-09-23
date of opened recommended 0..1jdate lopen date (for reviewer) 2021-09-27
date of released recommended 0..1jdate release date (to the public) 2021-09-30
date of updated optional 0..1jdate update date 2021-10-08
icense required 1jcc license (Creative Commons) CC BY 4.0
funding info. optional 0..1jtext funding information The project is supported by ...
ersion required 1jint metadata version 5
erson required 1..n|Person eople who contribute to the project
aper required 1|Paper aper of the project
dataset required 1..n|Dataset ithe sets of bioimaging data
Person role required 1..nftext role in the project contact, imaging
first name required 1jtext first name Shuichi
ast name required 1jtext last/family name Onami
imiddle name optional 0..1jtext middle name
le-mail required 1fstring le-mail address konami@riken.jp
URL optional 0..1)string URL for the laboratory https://so.riken.jp
organization required 1jtext lorganization name RIKEN Center for Biosystems Dynamics Research
department optional 0..1jtext department name
aboratory optional 0..1jtext laboratory name Laboratory for Developmental Dynamics
address optional 0..1jtext hysical address 2-2-3 Minatojimaminamimachi, Chuo, Kobe ...
hone optional 0..1)string hone number H-81-XX-XXX-XXXX
IORCID recommended 0..1JORCID IORCID (https://orcid.org/) 0000-0002-8255-1724
-GLOBAL ID optional 0..1)-GLOBAL -GLOBAL ID (https://jglobal.jst.go.jp/en)
researchmap ID optional 0..1fresearchmap researchmap ID (https://researchmap.jp/?lang=en)
Paper PubMed ID optional 0..1)string PubMed ID 23172286
PMC ID optional 0..1fstring PMC ID
DOI recommended 0..1)string DOI for the paper 10.1093/nar/gks1107
URL recommended 0..1fstring URL for the paper https://academic.oup.com/nar/article/41/D1/D732/1059026
aper info. optional 0..1jtext aper information Kyoda, K., et al (2003) ...
Dataset ID required 1fstring ID of the dataset RNAi_B0336.10_040518_01
title required 1jtext title of the dataset BD time-lapse microscopy images about nuclear division dynamics in B0336.10(RNAi) embryo
description optional 0..1jtext [description of the dataset The image set was recoreded by differential interference contrast microscope ...
file format recommended 0..1string file format of the dataset pm
file size recommended 0..1jtext file size of the dataset 8.0 GB
figure number recommended 0..1jtext figure number in which the dataset is used Figure 2a; Figure 5b
dimensions required 1|Dimensions [dimensions of the dataset i
biosample required 1..n|Biosample biosample used in the dataset
maging method recommended 1fimaging Method |imaging method to obtain the dataset metadata model Of SSBD:data base :
nstruments recommended 1jinstruments used instruments for the dataset i
Dimensions [dimensions required 1fstring [dimensions of the dataset (XYZTC) 600x600x66x180x1
scale recommended 0..1ffloat hysical size of a pixel 0.105
1

Yeeale Unit

recommended

L0

the LInit Ontoloev term for X

Inicrometer


https://ssbd.riken.jp/database/214/
https://doi.org/10.24631/ssbd.db.2023.05.296
mailto:sonami@riken.jp
https://so.riken.jp/
https://academic.oup.com/nar/article/41/D1/D732/1059026

Examination of the ontologies used in BIA, IDR, and SSBD

* We have started comparing the ontologies used in BIA, IDR, and SSBD.

» Several vocabulary/ontology (NCBI Taxonomy, FBbi) are used in all repository/databases.
 Different vocabulary/ontology (PubChem or CheBI, ENSEMBL or NCBI Gene) are used for some

metadata.

Controlled vocabulary/ Ontology
Gene Ontology (Biological Process)

Topic
Biologocal process

BIA

o
o)

SSBD

<

Gene Ontology (Cellular Component)

Cellular component

Gene Ontology (Molecular Function)

Molecular function, Molecular activity

Cell Ontology Cell

Cell Line Ontology Cell line
Uberon multi-species anatomy ontology Anatomy
Biological Imaging Methods Ontology Imaging
Human Disease Ontology Disease
Mondo Disease Ontology Disease

SNOMED CT

Disease, Pathology

Chemical Entities of Biological Interest Ontology

Chemical compound

PubChem

Chemical compound

NCBI organismal classification (NCBI Taxonomy)

Taxonomic classification, Organisms

Ontology for Biomedical Investigations

Experimental conditions

Experimental Factor Ontology

Experimental conditions

Human Phenotype Ontology Phenotype
Mammalian Phenotype Ontology Phenotype

Units of measurement ontology Unit

Cellular microscopy phenotype ontology Cellular phenotype
ENSEMBL gene Gene

NCBI Gene Gene

Uniprot Protein

Medical Subject Headings (MeSH)

Controlled vocabulary

Zl|Z2|12|Z2|2|2|2|2|2|12|<|Z2|Z2|2|2|2|<|2|2|2|2|2|2

Z|I<|<|<|Z2|1Z2|1Z2|Z2|<|Z2|<|<|Z2|<|Z2|Z2|<|Z2|Z2|2|2|2|2

<|=<|zZ|=<|z|=<|zZ|zZ|<]|<]|=<|zZ|<|zZ|zZ|Z|=<]|=<]|=<]|<]|<]|<
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Integration of IDR and SSBD

* Both SSBD and IDR use the OMERO system — metadata is not the same

* The first targets

* Gene (name, ID)
* IDR —every dataset has gene name, id
* SSBD — most datasets have gene names in the description (free text)

* Gene Ontology

* IDR —some datasets have Gene Ontology metadata
e SSBD - every dataset has Gene Ontology metadata

* Toward integration using Gene and Gene Ontology

* IDR —generate GO entries from gene names, ids

e SSBD — Additional annotation of Gene for all datasets
 New metadata template
e Re-annotation of already published data
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Global sharing of bioimaging data

Genome Protein 3D

sequence structure
EUR EUR
ENA SEMDB SPDBe
Pog/

Similarly to: inspe PDE
2 DDBJ GenBank @ PDB;j EDB
JPNVUSA JPN SBMRB

USA
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Biological data science and Al for Science in RIKEN
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RIKEN Open Life Science Platform Chair: Shuichi Onami HH

* Integrate and share RIKEN’s cutting-edge life science data with the world
* Develop technologies and mechanisms necessary for open science

* Lead the world in open science

Disseminate RIKEN’s life science data to the world
L Facilitate reuse of the data
Universities .
Open Science Platforms for

Research Institutes
) other research areas
Companies

Metabolome

om Bioresource . o
R-CCS ) OLSP . ITHEMS
Transcriptome Imaging
Metadata
AP ' Phenotype Connectome

Protein structure

RIK=ZN
BRC

RIKEN started Open Science Promotion project in 2019
R-IH Life Science Data Sharing Unit (Onami UL) was established in 2020



ﬁ Core member of RIKEN OLSP/R-IH Life Science Data Sharing Unit HH

Masanori Arita Shuichi Onami  Takeya Kasukawa Norio Kobayashi Tomomi Shimogori Hiroshi Masuya Hideo Yokota

o

00 .";.'."?_f:

% BDR 2IMS N B ¥
Metabolome Biol _ ‘ o Image
Sequencing I0lmaging Transcriptome Metadata Brain science BloResource Processing



Integration of large-scale life science datasets in RIKEN

* Registered the metadata of large-scale life science databases in RIKEN in the
RIKEN MetaDatabase

* Consolidated these databases at the metadata level

- bioresource data from BRC; FANTOMS5 data from IMS; metabolome data from CSRS;
bioimaging data, Hi-C data, scRNAseq data from BDR; ViBrism data from RAP

$#5ZFANTOM

tampus

RIKEN MetaDatabase

:database

Shareyourdata  $58Ziescdloy SSEDCEIERE ccuer SSSOVERD Tock FUdkmow Mo News

L 4 20




Transformative Research Innovation Platform of RIKEN platforms (TRIP)

* Institution-wide project launched in 2024

* Aim to create new “prediction and control
science” for solving social and global issues
by combining
* High-quality data acquisition and integration
e Al + mathematical modeling
* Quantum-classical hybrid computing

e Several pioneering directions
e Transmutation of elements
* Many-body electron system
e Agriculture
* Polymer chemistry
* Drug discovery and medical technology
* Foundation model for science

High-quality data
acquisition
(Accumulation and
integration

Al + Mathematical
science
(Prediction science)

Al

Accumulate and|integrate high-
quality,datafrom diverse fields
o ) p into a pioneering
- esearch DX initiative

Bioresources

W

Learning

I

1

TS assimilation

Supercomputer
shugakug
Nextigenerationlsemiconductoritechnology;,

Quantum-classical hybrid computing
(Expansion of computable domain)

e

Quantum computer,

Aiming to:

@ Pioneer the
“prediction and
control science for
the future” across
fields

@ Predict social and
global issues and
control them
through
interventions

Source: RIKEN news



https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449&url=https://www.riken.jp/medialibrary/riken/en/news_pubs/news/2022/trip-e.pdf&ved=2ahUKEwifo7Pbh6OGAxUFq1YBHXFqCeoQFnoECA8QAQ&usg=AOvVaw1B1vlkQVsDiwcYB0doR7af
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Research DX Foundation Team

Started in 2023 to support the TRIP project
Currently 10 members located in 4 campus
with diverse scientific background

5 biology

* 4 physics

1 chemistry

Foster Al & data-driven science

* Currently focusing on the data part
e Future also move to analysis & application

Now recruiting 10 more members!
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Towards an integrated data platform in RIKEN

Integrated platform for data management, analysis, and sharing

Data source

Core facility, National Infrastructure
Individual labs

Data type

Bioimage (light microscope)

Animal/material CT image
Proteome/Metabolome (mass spectrometry)
Genome (DNA/RNA sequencing)

SAXS

NMR

(Spring-8 synchrotron
radiation facility)
- X-ray CT image

Harima

\%J
AN

|
W ko

- Prgﬂ'rﬁ%icore lab
-/'Br in i; ages

"
@/ Kobe
- Proteomics core lab
- Bioimaging facility

Tsukuba

(BioResource Center)
- Cell bank image

- Mouse CT image
(- P 2 O
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Bioimaging data

* Building a workflow for central management and access of bioimaging data
* Bioimaging Facilities and Factory at Kobe
* RIKEN cell bank located at Tsukuba
e Parallelly brain imaging at Wako

Input & manage imi Registration

sample metadata E - >
< - ) > ‘ ’k
Search, Visualize,

analyze, download

LabA images Interface
(OMERO + etc.)
f
«— v
- ' ' '
Microscope Buffering PC Data transfer LabA LabB LabC

LabA LabB LabC @
- . RIKEN server
Auto-parsing

Imaging facility microscope metadata Bioimage Repository
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Proteomics data

* Building an integrated workflow to streamline proteomics data acquisition, storage,
analysis, and sharing across core facilities located across three campus

e Standardize metadata input
 Automatic deposit to external repository when ready for publication

S| I} REPOSITORY

aaaaaaaaaaaaaaaaaa

Cllent

%ﬁa Share Registratio/‘
ﬂ - Nextcloud _»Search| | ah

. / l &e‘arch O
z D HOKUSAI SS - | | Y
User

Request —_—

Client Core facilities - Proteo_me
Repository




Share your data via !
Connect your database with !
Data registration to :repository: SSBD-repos@ml.riken.jp

Other questions: SSBD@riken.jp

team

S. Onami K. Kyoda H. Itoga E. Fujisawa H.Yamamoto M. Miranda Y. Yamagata Y. Tohsato

Funded by BT ﬁ@ s Y *4 it E

the European Union pzsacsm o s p “‘5“{9@ KAKENH.I

@ QBOC, o« —yzwosu-R4BIS 5 foundingGIDE [




EXCHANGE OF EXPERIENCE 2024 -

#GBl_EOE2024

DATES: 29th to 31st of October of 2024
LOCATION: Okazaki Conference Centre, Okazaki - Japan

TOPIC: Image Data Horizons - Global Strategies for Accessible Knowledge

W Latin America  |§
’Biolmaging E

M MICROSCOPY
o\ AUSTRALIA

GLOBAL
SIOIMAGING

gr“owmg collaboration




foundingGIDE Community Event 2024

October 31 < 13:00 - November 1 = 17:00

foundingGIDE

Community Event
2024

We invite you to the first foundingGIDE Community Event 2024 that will
bring together various stakeholders from the global imaging data
community to Okazaki, Japan.

At #foundingGIDE we are dedicated to championing best practices in
image data sharing and facilitating the exchange of bioimage data
among major repositories.

A key step towards creating a global image data ecosystem is to
connect the community.

Date: 3lIst of October — Ist of November
Location: Okazaki Conference Centre, Okazaki, Japan

Topic: Connecting communities in the Global Imaging
Data Ecosystem



OME 2024 = IDR

Presentations available @

https://downloads.openmicroscopy.org/
presentations/2024/Dundee


https://downloads.openmicroscopy.org/presentations/2024/Dundee
https://downloads.openmicroscopy.org/presentations/2024/Dundee

