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Fmotor: fOrce per motor F
D: density of motors
L: length of the microtubule

lllll : stall force of motor
v: velocity of motor
Vinax: maximum velocity of motor f__: Rescue frequency

Vg Growth velocity
V,: Shrinkage velocity
f.: Catastrophe frequency
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Onami et al. 2001, Hamahashi et al. 2007, Kyoda et al. 2013

e 0000, 1000, 51.8232, 37.7117, 27.1820, 1, PO, 17
477,342,23,211111111210111212112...........

486, 321, 24, 212112222100121222102...........
1000, 2000, 33.3146, 32.1893, 25.2702, 2, PO, 17
320, 257, 23, 211111211111211111112...........

Bao et al. 2006

t001-nuclei ——»
t002-nuclei

80, 366, 16.1, 80, EMS, 21281015,
87, 153, 16.6, 86, ABp, 2836266,
89, 251, 17.2, 88, ABa, 2850348,
62, 269, 18.1, 80, P2, 2168825
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<68x17 double>—||611.2904, 563.0863, 80.3444, 13.8991, 14.7172, 606, 551, ....

<69x17 double> 485.5862, 546.2255, 91.1758, 14.0556, 18.5152, 480, 534, ....
562.8646, 459.1969, 95.8143, 14.2670, 17.0606, 556, 450, ....




BDML: Biological Dynamics Markup Language
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Kyoda et al., submitted
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<scaleUnit>
<tScale>20</tScale>
<tUnit>second</tUnit>
</scaleUnit>
<component>
<componentlD>100</componentlID>
<time>1l</time>
<measurement>
<line><coords>10.32,30.42,18.32</coords></point>
</measurement>
</component>
<component>
<componentlD>101</componentlID>
<time>2</time>
<prevID>100</prevIiD>
<measurement>
<line><coords>9.57,32.05,14.91</coords></point>
</measurement>
</component>
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cell line C. elegans C. elegans C. elegans : o
| B Y
(Keller et al. 2008) — (Leszczyriska et al. 2012)
mouse monkey
(Serge etal. 2008) (Sarov et al. 2012) (Kyoda et al. 2013) ‘ (Cronin et al. 2005) —"—1‘ |
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(Kurotakl et'al 2007) (Ma;ttison etal. 2012)
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SSBD
http://ssbd.qgbic.riken.|p/
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Image data

SSBD Database™* i

"C. elegans” [organism] and w

Introduction of S5BD

P can i
Sysvemns Science of Biclogical Dynamics (5580 catabase provides a nich sel of resources for analyzing quantitative BOML and POPML schamas .

Deoioagical diata, such B8 Single-mokecule, cell, and gene expressen nuciel Cuantitative biological data ere colkaciad from &
wadiely of species, Sourtes and meihods. These inchude data oblained from Goth experiment and compulaions simaaton

OMERD web Son

webaha, please chck

These quaniitaive numerncal daks are represented in a new Biological Dynamics Markup Language (BD8L). The: new
dala format aliows 3 o exchange, slore, compane and analyze data through tha LS00 dalabase Lisers can download
quantitaive biclipgical dynamics data drecity in BOML format fom e 5580 databasa. The system utlkzes OMERD server
1o manage image data and expasimentsl condiions. A rarge of softwane loole and spphicalions fod vizusizng and analysng
quaniitative biological dynamical dala ae beng developesd through a 5#1 ol SSBD APls

d on ihe bar

dala’ 1o view

Sample Datasets Mo 20, 2013 System
Hov. 11, 713 Syslem mainlenancs notice (Dale: Moy, 12 (2ST

Oct, 3, A3 17 BOML-files added

Oct. 2, 3 Sy

Sepl. 2, 3013 5580 databaze and BIOML

Single molscids dymamics in B coll
wild-Typa

Mudear divsion dyramgs in C
elagans wiid-lypa embryo

Nucigar division dynamics in
2ebrafizh wild-type ssmbryo



http://ssbd.qbic.riken.jp/
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E. coli C. elegans

(Arjunan & Tomita 2007) (Kimura & Onami 2005)
C. elegans C. elegans D. melanogaster Zebrafish

(Kyoda et al. 2013) (Bao et al. 2006) (Keller et al. 2010) (Keller et al. 2008)
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SSBDERBEDT —H—E NS5, O AR

EiE Wk - IEX )74 BDML Entries [HH{S%
<X % Bl Kurotaki et al. 2007 1 12096 80
XX % 0Bl Bashar et al. 2012 1
tISTJrva % A Keller et al. 2008 ?  5658L8L0
>39>39/)\T % EH Keller et al. 2010 2 5111828
23939\ #% DB supatto et al. 2009 1 L0534
FREB % STHl  Kyoda et al. 2013 186 75955 33480
FRE % OBl Bao et al. 2005 2 24747
FREB % T )L Kimura & Onami 2005 100 24:00100
R % sTH]  Kyoda et al. 261 155873 256
R % 508 Sénnichsen et al. 2005 979 1913774
R % STHl  Gonczy et al. 2000 1 2988
R % TR Takayama et al. 12 20966 4899
R FIL  EHEl  sarov et al. 2012 273 5713854
R 78y  ETHI  cronin et al. 2005 11 15822
fHRRIEAAER —F EPEl  Jinetal 1 987 1

NBE —5F TFTIL  Arjunan & Tomita 2010 1 121



IS LT

Databasebeta edition

Open Controls

Time point: 42

BDML ID:
Title

Version

Description

Organism:
Datatype
Identifier
Basedon

Contributor

PubMed ID

Contact
Information

Summary
of methods

Data Scale
(XYZ, T)

— &2 aJR1E

48eb0bbb-8c18-43de-al5¢c-154a24cb3710

BDML file for quantitative information about nuclear
division dynamics of wild-type embryo

Version 1, updated on May 18, 2012, CC BY-NC-SA
license

quantitative information about nuclear division
dynamics in wild-type embryo

C. elegans

nuclear division dynamics
wi(N2)030210_01

Measurement

Kyoda, K., Furukawa, M., Arai, R., Onami, S

Shuichi Onami, RIKEN, Quantitative Biology Center,
Laboratory for Developmental Dynamics

See details in Kyoda et al. (2013) Nucleic Acids Res
41, D732-D737.

0.105 x 0.105 x 0.5 (micrometer), 40.0 (second)
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RESTful API Z#&a3

HTTP®DURI (Uniform Resource Identifier) T>F—4®
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GET /BDML/get/123>

Python

Response 200 OK
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Imagel & DiEHE
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Imagel) plugins for BDML

Extracting quantitative data Visualization

‘ Image) File Edit Font Macros ‘

Image)

O olz|ol~<a|+n Ala|e oo [su| 4| & <C
- swd|® %

Oojgo <4 4/n Ao | [eysus|e |

Developer Menu

768x512 pixels; RGE; 1.5M8

an0a BDML 4D Viewer
File Help

convertROIs.js

[0262-0300 | addq

Update
Delete
Rename...
Measure
Deselect
Properties...
Flatten [F]
More =
Show All

Labels
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