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EiE PO =3 32k #BDML #component #images
mouse % Ep:ll Bashar et al. 2012 1 2,055 2,800
mouse FI13 (MINIML) Sl Masumoto et al. 2010 8 48
mouse 2 B il Kurotaki et al. 2007 1 12,096 80
mammals XOLAY—A E>J)L  Hihara et al. 2012 1
zebrafish % Ep:ll Keller et al. 2008 7 56,584,840
D. melanogaster % il Keller et al. 2010 2 5,111,828
D. melanogaster #% Bl Supatto et al. 2009 1 40,534
C. elegans % Gl Kyoda et al. 2013 186 75,955 2,209,680
C. elegans % Bl Bao et al. 2005 2 24,747
C. elegans B + WU NE E5J)L  Kimura & Onami 2005 100 2,400,100
C. elegans T8 Epil Cronin et al. 2005 11 15,822
C. elegans B + % + R B pill Tohsato et al. 1330 1,872,137
C. elegans #% Epill Kyoda et al. 259 155,873 6,153,840
C. elegans 2 B piill Takayama et al. 12 20,966 4,899
C. elegans IR Bl Sarov et al. 2012 273 5,713,854
D. discoideum —NF sHAl Jin et al. 1 987 368
E. coli —DF T7J)L  Arjunan & Tomita 2010 1 721
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(1) ENMEDEGR

BB RF LARIZE DT —HFNR—RADFFE L DFE R

1a. EpEpREES

S AT LABZEDORT

—4 DR GEYIR RS

FTALENN || AT || 2% R
EiE POE &= 3k #BDML #entities #Images

E. coli DF TFI)L Arjunan & Tomita 2010 1 721 0
D. discoideum nF el Komatsuzaki et al. 2014 1 987 1,800
D. discoideum nF HRI/E>J)L  Watabe et al. 2015 1 49,315,449 10
C. elegans #% SRl Bao et al. 2006 2 24,747 0
C. elegans #% il Kyoda et al. 2013 186 75,955 26,640
C. elegans #% il Toyoshima et al. 2016 14 125,426 13,954
C. elegans #% Sl Tohsato et al. 1,582 2,430,536 4,512
C. elegans #% Sl Kyoda et al. 1,142 360x66x1142
C. elegans HHA el Takayama et al. 2016 100 13,500
C. elegans /mNE E'TIL Kimura & Onami 2005 100 2,400,100 0
C. elegans 1TE S pill Cronin et al. 2005 11 15,822 0
D. melanogaster #* Eapl Keller et al. 2010 2 5,111,828 0
D. rerio % el Keller et al. 2008 7 56,584,840 0
M. musculus #* Eapl Bashar et al. 2012 1 2,054 2,800
M. musculus FIR el Harima et al. 2013 2 146 2
M. musculus FIR sDAI(Omics)  Masumoto et al. 2010 8 48 0
EEMRE (PC12) DF sUAI/ESJL  Watabe et al. 2015 1 696,531,124 31
SIS (DM) DT E5I)L Hihara et al. 2012 3 0




SSBDDEET —F B XVEEFHT —FD—EH

&I *FER b p i) SZik #BDML #entities #Images
E. coli DT EFI)IL Arjunan & Tomita 2010 1 721
D. discoideum nF sHA Komatsuzaki et al. 2014 1 987 1,800
D. discoideum Eiere EHAl/ETIL Watabe et al. 2015 1 49,315,449 10
C. elegans % Bl Bao et al. 2006 2 24,747 0
C. elegans % Bl Kyoda et al. 2013 186 75,955 26,640
C. elegans 2 Epill Toyoshima et al. 2016 14 125,426 13,954
C. elegans #% s Tohsato et al. 1,582 2,430,536 4,512
C. elegans 2 Sl Kyoda et al. 1,142 360x66x1142
C. elegans i) il Takayama et al. 2016 100 13,500
C. elegans B/ NE EFI)L Kimura & Onami 2005 100 2,400,100 0
C. elegans 1TH gl Cronin et al. 2005 11 15,822 0
D. melanogaster % gl Keller et al. 2010 2 5,111,828 0
D. rerio % Sl Keller et al. 2008 7 56,584,840 0
M. musculus % gl Bashar et al. 2012 1 2,054 2,800
M. musculus FIH il Harima et al. 2013 2 146 146
M. musculus FIR(Omics) gl Masumoto et al. 2010 8 48 0
M. musculus Hhpa/ 5T il Ochiai et al. 2015 0 0 61
M. musculus (iPS) HhRR/ AT STl Tanaka & Fujita 2015 0 0 14,573
HEEHRA (PC12) DT sHRl/ESIL Watabe et al. 2015 1 696,531,124 31
IBEHND (NRK-52E) MR/ D+ sHA Aoki et al. 2013 0 0 856
IEEHIE (DM) DT EF)L Hihara et al. 2012 3 0
IBEHHAE (CHO, MDCK) MR/ F B pil Matsuda et al. 2012 0 0 289
IBEEHMAE (cHO) MR/ F SHAl Matsuda et al. 2015 0 0 290
IBEHHRE (HEK293A), ES MR/ F sHA Takai et al. 2015
IEEHIAE (HT-1080) Eiili) SHAl Kunida et al. 2012 0 0 211
IBEHAE (HeLa, U20S) HHR sHA Chinen et al. 2015
IEEHIAE (MCF10A) Eili) STl Matsumoto et al. 2016 0 0 300

NA NTF Sl Tanaka 2014 0 0 200



Databases and ontologies

SSBD: a database of quantitative data of
spatiotemporal dynamics of biological phenomena
Yukako Tohsato !, Kenneth H. L. Ho ', Koji Kyoda and Shuichi Onami*

Laboratory for Developmental Dynamics, RIKEN Quantitative Biology Center, Kobe 650-0047, Japan.

TThe authors wish it to be known, that, in their opinion, the first two authors should be regarded as Joint First Authors.
*To whom correspondence should be addressed.

Associate Editor: Prof. Robert Murphy

Abstract

Motivation: Rapid advances in live-cell imaging analysis and mathematical modeling have produced a
large amount of guantitative data on spatiotemporal dynamics of biclogical objects ranging from molecules
to organisms. There is how a crucial need to bring these large amounts of quantitative biological dynamics
data together centrally in a coherent and systematic manner. This will facilitate the reuse of this data for
further analysis.

Results: We have developed the Systems Science of Biological Dynamics database (SSBD) to store
and share quantitative biological dynamics data. SSBD currently provides 311 sets of quantitative data
for single molecules, nuclei, and whole organisms in a wide variety of model organisms from Escherichia
coli 1o Mus musculus. The data are provided in Biological Dynamics Markup Language format and also
through a REST API. In addition, SSBD provides 188 sets of time-lapse microscopy images from which
the quantitative data were obtained and software tools for data visualization and analysis.

Availability: SSBD is accessible at http://ssbd.qgbic.riken.jp.

Contact: sonami@riken.jp

1 INTRODUCTION from differential interference contrast microscopy images to understand
molecular mechanisms in early embryogenesis. Similarly, quantitative

One of the leading challenges of systems biology 1s to understand the
data of nuclear division dynamics in embryoswere obtained for Drosophila

nature of the dynamical behewinve nf hinlnsiaal nhanamana Ranant

progress in live-cell imaging = BiQinformatics Advanced Access Published on July 13, 20
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Toyoshima et al. 2016 DiwEX CSSBDAVVERH NI,

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4894571/

Data Availability

(Toyoshima et al. 2016 Kk Dik#%)

All relevant data and code are available from the SSBD database (http://ssbd.gbic.riken.|p
/set/20160501/) and figshare (https://dx.doi.org/10.6084/m9.figshare.3184546).
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Summary of dataset
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(la)EGRENES X7 AR FDRMT —5 DMGNRIRS
FanEIRES AT ARIFE DO MEERNH26FE R (CHRXFAER UICEET —FZSSBDN S .,
CREST4&apENREM2EAS KUBBAD EJ7Y >0 DEHE.,

(1b) RDF/A> bOS—ZFIRA LT —INR—REHEDR

- DBCLS. NBDCO#EZHEEZHHL. REEYILEAS FOZ—21ER,

- ERUZA> FOZ—%&fFE>T. BDMLT 7 1 ILDAFE#HRZRDF(CTIBEL.

« BEUXAYBHRZBFHARALPLITVWETERE. HEA,

(1c)T—IN—RY =)L ESLVERTY T MO T P DFEE
A2 SA2AEHFEY —)LOBEREDNE. bSvF I IERPECFRREBEHROAGRL.
BDMLICXI IS UTZERIRBLEEATY — )L ODHLAR. fEATY —)LEFDSSBD TOHEZ HEE.
APIDFEE. F#FIRIZDE M.
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g%ﬁﬁ_@,ﬁ—?ﬁ—?‘y NEIFEDEFRI/NEEZHE L TVDTIL—T DR - EEORIERZ

(Fa)iRREMFE S SUREEMFOEKT —IN—ADRE
GBS X ARIZDIMEERDATE. LU [2ERFEF/ A AA X -2 T&EEEKGIDS#E
DHDFEEZDR] DERA)\—EERL. BT —HIR—ADREDTHEHZRTE.
RERNRSTEIEEE DERST — &R (LT —IXR—X(CHE,
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(1) BHOEDOLEREEES XT LARIFEDT —IR—XDHELOFERIHRET

1b. RDF/A> dbOS—ZFIBAUEFT—IN—REE
DxEIR

.« EE/ERT —H DAIBIHMDRDFLZIT DT,
- Eitk - EEBT—YDAFERZRDF/A> MO —TRIE LT,

— DBCLS, NBDCOH A RSA > (CiEk> Tadik Uiz,
» http://wiki.lifesciencedb.jp/mw/RDFizingDatabaseGuideline
— BT —AF DAY EIRZ IR T BRDF/A > O -0 EIX. Haik
¥ETOS T O [EanERBOI T /) —LieaT —9INR—X]
(KX : iE BE) EHETITO .

RDF/Ontology

©® O
<URI

<URI> > <URI>/literal

18,752 NUZT)L
18 75X
32 0O\~

(2016%7A%E) 21




(1) BHOEDOLEREEES XT LARIFEDT —IR—XDHELOFERIHRET

1b. RDF/A> dbOS—ZFIBAUEFT—IN—REE
DxEIR

. T=/BIRT—FDASFNEIRORDF U T )L EARUTZ,
— NBDC Portal “RIKEN MetaDatabase T2\ U= (2016428)

— ET—AINR—RXEBIAT —HINR— X EDOEMERMNBIEE(CRAD =,
NBDC Portal

SPARQLIC K Bt&RZ4H

PREFIX ssbd: <http://metadb.riken.jp/db/SSBD/>
PREFIX obo: <http://purl.obolibrary.org/obo/>
PREFIX bgbiol: <http://biomodels.net/biology-qualifiers/>

http://integbio.jp/rdf/

RIKEN MetaDataba_sﬁe‘

—_—

E; s I # Searching for experimental resources related with pronuclear

RIKEN - § 3
; migration in C. elegans

SELECT ?s?desc  FROM  <http://metadb.riken.jp/db/SSBD>

i WHERE  {

e e ?s 0bo:RO_0002162 obo:NCBITaxon_6239 . # C. elegans

?s bgbiol:isVersionOf 0bo:GO_0035046 . # pronuclear migration
?s ssbd:basedOn ?text FILTER regex(?text, “measurement"”, "i")
oy ?s ssbd:description ?desc .

http://metadb.riken.jp ; W3C v LTI 22

RIKEN Metal
v =
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(1a)EHREES AT LABNFEORAT —F DMIENRRS
HBIRES A5 ARIZDMERNH26FEER (A RER UIEEET —FZESSBDHM S\ F,
CRESTA&pEIREM2EIS KUBHAD ET7U > DS,
(1b) RDF/A> bO>—EFIAUET—HIN—REHEDEIR
DBCLS. NBDCOEZEZE EERL. sxb@EtiaA> bO>—Z2&ER,
BIRUEA> bOP—Z{F> T, BDMLT 7 1)LDO XA G#k%ZRDF(C TR,
Bt UTeXFEHRZ=BMEALUYITVETEIR, #HE,
(1) T—AANR—=RY—=)VBLUEIRY I RO T TP DFRE
o ATSA ALY —ILOBEREDNE. hSvF I IBHRELCFRIREFEHROTIRL.
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SBD Database Close Controls License CC BY-NC-SA lcense
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development
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