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‘ '.) Check for updates

A global view of standards for open image data
formats and repositories

Imaging technologies are used throughout the life and biomedical sciences to understand mechanisms in biology
and diagnosis and therapy in animal and human medicine. We present criteria for globally applicable guidelines for
open image data tools and resources for the rapidly developing fields of biological and biomedical imaging.

Jason R. Swedlow, Pasi Kankaanpaa, Ugis Sarkans, Wojtek Goscinski, Graham Galloway,
Leonel Malacrida, Ryan P. Sullivan, Steffen Hartel, Claire M. Brown, Christopher Wood, Antje Keppler,
Federica Paina, Ben Loos, Sara Zullino, Dario Livio Longo, Silvio Aime and Shuichi Onami

maging is now used globally as a

method of quantitative measurement

of biological and biomedical structure,
composition and dynamics in the life and
biomedical sciences. Imaging technology
is rapidly evolving, with new modalities
and applications appearing that enable
new insights and discoveries'. These
innovations present challenges at several
different but interdependent levels.
Sourcing and retaining expert research
technology professionals (‘imaging
scientists’), providing initial and ongoing
training in advanced technologies,
rapidly disseminating and offering easy
access to new innovative methods and

annlicatinne nithliching rernrandii~ikla

multiplex tissue imaging, spatial profiling
of single-cell transcriptomes, mass
spectrometry-based imaging, correlative
imaging techniques, molecular imaging,
advanced forms of microscopy-based
spectroscopy (fluorescence correlation,
Raman, hyperspectral) and several others,
data complexity and dimensionality are
increasing, which makes the need for open,
common methods for recording imaging
metadata even greater. Moreover, with the
establishment and growth of public image
data repositories, proposals for common
metadata standards are now emerging.

It is essential we define the specifications
and usability requirements for data

tFarndarde arnd rernncitarice en that the olakal

an important role in defining policy,
practice and implementation. Journals
have repeatedly contributed to the use

of open data standards by requiring that
papers submitted for publication adopt
domain-specific data deposition standards
(for example, deposition of sequence data in
ArrayExpress or the European Nucleotide
Archive and deposition of structural

data in the Protein Data Bank). Funders
contribute by conditioning funding awards
on the use and adoption of data standards
and, where appropriate, the deposition

of datasets in open repositories. Finally,
Glot\n] RinTmamina coslro tn anaacos wurith

the c Nature Methods 18, 1440-1446 (2021)
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SSBD:database

SSBD:database
SSBD:database  SSBD:repository

Organism ¢+ ex.C.elegans

Introduction

System Science of Biological Dynamics database (SSBD:database) provides a rich
set of open resources for analyzing quantitative data and microscocpy images of biological
objects, such as singole-molecule, cell, gene expression nuclei, etc. Quantitative biological data
and microscopy images are collected from a variety of species, sources and methods. These
include data obtained from both experiment and computational simulation.

Samples

Microscopy Images

DIC image of nuclear
division dynamics in
C. elegans embryo

TEM image of retinal
tissue from human
embryonic stem cells

Calcium response and
shape changes in
oocyte of C. elegans

SSBED F—HAN—R

SSBD:OMERO  Resources Tools  About

Search  Clear

News

2020-12-24,

SSBD 2020 Update

SSBD 2020 update, the metadata database fully
renewed, and 77 image datasets (7GB) and 4
quantitative datasets are added. We are plaining
next database update in a half year for COVID-19
situation.

2020-08-12,

A new paper on BD5 is published in PLOS ONE
A new paper "BD5: an open HDF5-based data
format to represent quantitative biological
dynamics data" is now published in PLOS ONE.
https://doi.org/10.1371/journal.pone.0237468

Older news.

Funding
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SSBD:repository
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Organism + ex.C.elegans

Introduction

System Science of Biological Dynamics repository (SSBD:repository) is an open data
archive that stores and publishes bicimaging 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.

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

SSBD:repository has started operation in 2016, under the life science database integration
promotion project of the Japan Science and Technology (JST), National Bioscience Database
Center (NBDC). Currently it is funded from RIKEN, JST and Grant-in-Aid for Scientific Research
from the Ministry of Education, Culture, Sports, Science and Technology of Japan (MEXT).

For an overview of the SSBD:database/repository, please refer to the paper,

Tohsato, Y., Ho, K. H. L., Kyoda, K., and Onami S. (2016) "SSBD: a dataset of quantitative data of
spatiotemporal dynamics of biological phenomena." Bioinformatics, 32(22): 3471-3479
https://doi.org/10.1093/biocinformatics/btw417

Share your data in SSBD:repository

SSBD:repository covers a wide range of biological phenomena, from single molecules to cells /
individuals. DOI (Digital Object Identifier) can be assigned to each dataset. Datasets in
SSBD:repository are licensed under CC BY, CC BY-NC-SA, etc, upon request of the data
contributors.

If you would like to share your image data or quantitative data of biological phenomena, or any

SBCTER LT/ W A A A= S5
B> SEHETBARUKS MU

b SSBD:repository Resources About

Lo o

News

2021-02-09,

System maintenance on Feb 9

Due to system maintenance, the 4D visualizer and
APIs will not be available on Feb 9, 9:00-16:00.
Sorry for the inconvenience.

2020-12-24,

SSBD 2020 Update

SSBD 2020 update, the metadata database fully
renewed, and 77 image datasets (7GB) and 4
quantitative datasets are added. We are plaining
next database update in a half year for COVID-19
situation.

2020-08-12,

A new paper on BDS is published in PLOS ONE
A new paper "BD5: an open HDF5-based data
format to represent quantitative biological
dynamics data® is now published in PLOS ONE.
https://doi.org/10.1371/journal.pone.0237468

Older news.
Funding
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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)
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AHOME FOR EVERY
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
develop a tool to reverse flaws in
¢ scopy images,

our processing.”
Services suchas EMPIAR give researchers
whichto store, shareand

he needed lots of data on which
1o test it So Scheres, a structural
biologist at the MRC Laboratory 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
labof Gabriel Lander, a structural biologist at
Scripps Researchin LaJolla, California.

Using his new technique, Scheres was able
tosqueeze sharper images from those data,
improving' the resolution of one structure
from 3.1 angstroms to 2.3 dngstroms.

access a rapidly 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

asks Forrest Collman, a neuroscientist at the
Allen Institute for Brain Science in Seattle,
Washington. “Are you particularly struggling
toshare?”Ifso, he says, “looking into this kind
of service makes sense for you'”

102019, when Collman spotted an odd-look:
ing neuron in one of his electron-microscopy
data sets’, it was easy for him to send a col-

microscope-based an take up P Y.
gigabytes or terabytes of storage, and can’t  rather than a bulky file. She noticed another
bee-mailed backandforthin: ayas L and C: afew

individual TIFF or JPEG files. Moreover, grant
agencies and journals increasingly require
scientists to make their data available to
all, but don't necessarily offer to host them.
EMPIAR and it

q
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

3P,
| tidentifier or other citation

“That's precisely why we p dthe data,”
says Lander. “We knew some brilliant peo:
ple out there would be able to improve on

162 | Nature | Vol 579 | §March 2020

so researchers canget credit for their data,
“Are you struggling to load your images?”

S DR). Bothitand EMPIAR are hosted
by the European Molecular Biology Laborato-
ry's European Bioinformatics Institute (EMBL-
EBI) in Hinxton, UK. Further options include,

Nature 579, 162-163 (2020)

Image data size on
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SSBD team

S. Onami K. Kyoda H. Itoga F. Wang Y. Yamagata Y. Tohsato M. Miranda H. Yamamoto
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