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FOCUS | 03 DECEMBER 2021
Reporting and
reproducibility in
microscopy

This Focus issue features a series of papers offering guidelines
and tools for improving the tracking and reporting of microscopy
metadata with an emphasis on reproducibility and data re-use.

Editorial and News

EDITORIAL
3 DEC 2021
Nature Methods

Minding microscopy metadata

month's Focus issue.

Guidelines for improving reporting and reproduciblity in microscopy take center stage in this

;“[')1'3"2"55‘1 Caterina Strambio-De-Castillia

Nature Methods Sharing, teaching and singing to bring people together on microscopy
standards.
Vivien Marx

Perspective and Comment

PERSPECTIVE
7 JUN 2021
Nature Methods

Best practices and tools for reporting reproducible
fluorescence microscopy methods

Comprehensive guidelines and resources to enable accurate reporting
for the most common fluorescence light microscopy modalities are

- - -
reported with the goal of improving microscopy reporting, rigor and ’
reproducibility.
Paula Montero Llopis, Rebecca A. Senft --- Michelle S. Itano
COMMENT REMBI: Recommended Metadata for Biological Images— b ¢
21 MAY 2021 bli fmi datain biol = Congan v
Nature Methods enabling reuse of microscopy data in biology — —

Bioimaging data have significant potential for reuse, but unlocking this
potential requires systematic archiving of data and metadata in public
databases. We propose draft metadata guidelines to begin addressing
the needs of diverse communities within light and... show more

Ugis Sarkans, Wah Chiu --- Alvis Brazma

gy

COMMENT
21 MAY 2021
Nature Methods

QUAREP-LiMi: a community endeavor to advance quality
assessment and reproducibility in light microscopy
The community-driven initiative Quality Assessment and
Reproducibility for Instruments & Images in Light Microscopy
-LiMi) wants to improve reproducibility for light microscopy
2 0 2 2}%]2 a through quality control (QC) management of instruments

and images. It... show more
Ulrike Boehm, Glyn Nelson --- Roland Nitschke

§°[;"EMCE';;21 To_wards com(nunity-driyen n]etadata standards for light

Nature Methods microscopy: tiered specifications extending the OME |
model
Rigorous record-keeping and quality control are required to ensure the
quality, reproducibility and value of imaging data. The 4DN Initiative
and BINA here propose light Microscopy Metadata Specifications that
extend the OME Data Model, scale with experimental... show more
Mathias Hammer, Maximiliaan Huisman -+ Caterina Strambio-De-Castillia

j‘mj’;‘m A global view of standards for open image data formats and repositories

Nature Methods 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... show more
Jason R. Swedlow, Pasi Kankaanp&a --- Shuichi Onami

Correspondence

o Methods)2: asoftware tool to capture metadata and |

Nature Methods generate comprehensive microscopy methods text -

Joel Ryan, Thomas Pengo - Claire M. Brown

CORRESPONDENCE
11 0CT 2021
Nature Methods

MDEmic: a metadata annotation tool to facilitate e
management of FAIR image data in the bioimaging | o
community e > <

Susanne Kunis, Sebastian Hansch - Stefanie Weidtkamp-Peters =

Research Papers

BRIEF COMMUNICATION
OPEN ACCESS

3 DEC 2021

Nature Methods

Micro-Meta App: an interactive tool for collecting I —
microscopy metadata based on community specifications =
Micro-Meta App is an intuitive, highly interoperable, open-source -ﬁ-;

software tool designed to facilitate the extraction and collection of
relevant microscopy metadata as specified by recent community

guidelines.
Alessandro Rigano, Shannon Ehmsen -+ Caterina Strambio-De-Castillia

BRIEF COMMUNICATION
OPEN ACCESS

29 NOV 2021
Nature Methods

OME-NGFF: a next-generation file format for expanding =
bioimaging data-access strategies — e R s
OME's next-generation file format (OME-NGFF) provides a cloud- b

native complement to OME-TIFF and HDF5 for storing and accessing <=
bioimaging data at scale and works toward the goal of findable, -

accessible, interoperable and reusable bioimaging data.

Josh Moore, Chris Allan --- Jason R. Swedlow
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Swedlow S, “Making Biolmage Data FAIR on a Global Scale”, 2021



BIO-FORMATS:

BHDIT A+ —<v M2 OME-TIFF(CER
- FT5)\A FERUDERR. >135FBEDERT A — W MMM
— >135ADEIRD A —< W MMIXHIG

Raw Data

Processed Data

& |8

Imaged

Image Processing and Analysis in Java

| | &

&\ MathWorks

& | &
600,000 FILES @ Columbus™
[ ‘: 7,000 DATASETS

4 TERABYTES o |8

Your Software

2022/g/zhr/f\pps using Bio-Formats were started >100,000 times per day in 2015, 2016, 2017, 2018, & 2019

Swedlow S, “Making Biolmage Data FAIR on a Global Scale”, 2021
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AAF— DR (Metadata specifications for submission)
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data ecosystem) :

%‘COD xR Y(L_BaLg_éT /5' H—/J\[S @éﬁv B EESITRRMTBURS R (77—
= & : g
ata ase 0)5’25?5‘33 o — /5| %/\L(‘j 71 @'—T SFN— |7ZAVDB Added-value
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Image analysis
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EMPIAR IDR Biolmage Archive

« 201455937 OEF IR o 2017 DEGRBIFES - 201957)@(;EMBL—EBID‘

gB—’S’UDAdded Value > —%dAdded Value DB jw ERIE DB
| |
. EMBL—EBI&OMEb\muL/ « OME Consotium&EMBL- QO_DJH-‘/_I\J
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EICIm i CES U e Rl ZE&RT —4 . RENEROLEMRIFEBSRT —5 D
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Added-Value DB (SSBD:database) &U/R= kU (SSBD:repository) %57t

[ ]
D. discoideum MDCK I 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

(Kondo & Hayashi 2013) (Shirai et al. 2016) (Susaki et al. 2014) (Inoue & Kondo 2016)

(Watabe et al. 2015) (Takai et al. 2015) (Ochiai et al. 2015) (Matsuda et al. 2015) (Yonemura et al. 2014) (Inomata et al. 2013)
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
(Keller et al. 2008) (Cronin et al. 2005)

(Bao et al. 2006)

(Kyoda et al. 2013) (Bashar et al. 2012)

(Kimura & Onami 2005)

(Arjunan & Tomita2010)



SSBD:database K sSBD:repository DFfaTIEHR

140TB 8000

Size of Datasets in SSBD:database

6793 6877 15 5 7000
12ote @M Num. of Image datasets ‘ 100 T8 . .
Data size on SSBD:repository
o 89TB
B Num. of Quantitative datasets so00  20TB
10.0 TB
—Total size of image datasets 808
. o 00 JoT8 6918
sots —Total size of Quantitaive datasets
60TB
4000
6.0TB 5078
30 4018
4.0TB 30TB
2000
2078
20TB
1000 4078
0078  00TB 01TB  01TB
- 0078
0.0T8 0 2016 2017 2018 2019 2020 2021

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
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“Confocal microscopy images of neurons associated with glomerulus stained with Alexa 647 and EYFP expression
in young Thy1-YFP-H mouse hemi-brain cleared with SeeDB” by Ke et al. is licensed under CC-BY
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“DIC microscopy images of wild-type C. elegans embryo” by Kyoda et al. is licensed under CC-BY

33



1Y

- . B = AN =
Figure 1: DIC images of early C. elegans embryo wHEREL 17D U TRES UICES
SSGEDEZEDED
© euwE @ A H ©v O s B 20200225 registeredimgs QA © v
ﬂ’\;lk BA  #E FHIv EEOEX 2 #5 L axvk
g 2 A= 2|2 )0

Zoom (%)
G
Line Plot
Rendering Details
Channels - Edit
CHS2
&\ -

Grayscale
Rendering Settings
Copy | Paste

Interpolate

Sm
Current Image
Z:25/49 | T: 111

v Next>
=XE Waxvh s Z -

BEZETaE3Y T DT )7 (PowerPoint, Photoshop/ &) (C

+ 5% [

MOMIFTEED
“DIC microscopy images of wild-type C. elegans embryo”
by Kyoda et al. is licensed under CC-BY

@ <

BEENSF v TFv Uiztd (RoU—->23wv k)

“Confocal microscopy images of neurons associated with glomerulus stained
with Alexa 647 and EYFP expression in young Thy1l-YFP-H mouse hemi-brain
cleared with SeeDB” by Ke et al. is licensed under CC-BY

34



EET—YHBEOHA RS1 >

o EMRBIRE(CH T DGFZEMRIZFTIROF— I A —Y W b
BDML/BDSH/‘E‘COD e HEAR
e http://ssbd.gbic.riken.jp/bdml/
« ADAJFREY —)L. APHEHTDT—4H 77T AN E]HE

 SNEDFT—A T A — v NCHEEFXD]EE
W)mmmﬂavjv >TFF A MREDHR
— ASANEEFRBIGE IR B L DSIFRZ I FTTF =LY

. Pnﬁ;’ : ‘Jj NOT77OAYDFH) L CTHEEiXO]EE
e 51) Imarisik &

« AUDFILERNE EBIC,
WA —F A —v MCHEAUET 7AILEERLS =0



http://ssbd.qbic.riken.jp/bdml/

BDML/BDS: £apEIRET — DO DIE T A —<X WV b

IFZE BB Z ey (C 5ok « HDFSHZERE

a)® @ (b) (c) (d) (e) - KRS —SOMRIZELD TN E]EE
N O"@ =

scaleUnit

oID name

Ju
XML 7%z B A% <data> obiectDef 0 male pronucleus,
<component>
= y 1 1 microtubule
_ = \ 1 <componentID>100</componentID>
=l TESE |$ <time>1</time> featureDef
0o H1 |

- SuU\alEE S coeasirements T eeeenemass

<objectRef>nucleus</objectRef>
<point> 0
<xyz>
<x>10</x>
<y>30</y>
<z>18</z>
</xyz>
</point>
</measurement>
</component>

object ]

Measurement

Simulation

£ == v ‘ L
DT ENREN SEHADENRR K T ECh B 5E
Gene expression zebrafish E. coli
cell line C. elegans C. elegans [ elegans / j;:' ‘ 0 | ID t entity | x Yy z radius
(Keller et al. 2008) (Leszczy‘ri‘sI(.a etal.2012) NOO1 0 SP}‘-@ re 189 251 17.2 3.96
mouse monkey
(Serge et al. 2008) (Sarovetal.2012)  (Kyoda et al. 2013) (Cronin et al. 2005) + 2 1 I ID t entity | sID x Y z
Molecules Nucleus Behavior = . ‘ 8002 | 0 | 1ine 0 387 153 16.6
(Kurotaki et al. 2007) (Mattison et al. 2012) 3
E. coli N002 | 0 | line 0 388 154 16.7
: C. elegans Proliferation N002 | 0 | line 1 365 245 15.0
i Survival N0O2 | 0 | line 1 364 246 15.3
¥ Nucleus and Mirotubules
(Arju.r:an & Tomita 2007) (Kimura & Onami 2005)

&
<€

BDML: Kyoda et al. Bioinformatics 2015
Molecules Cells Organisms BD5: Kyoda et al. PLoS One 2020
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DIC images and 4D view of cell division dynamics

/ [G4 3000 400031.331.3 12_5] linkage of nuclear regions each nuclear region
R 302 238 26 4 212222212 ..

— *{ TRy P i snvl( )
« for crack code

\ - Data format

; Quantitative information about cell division dynamics

e e e “Figure 1” by Kyoda K et. al. (2013) Nucleic Acids Res, 41(Database issue): D732-7
is licensed under CC-BY-NC
“Figure 2" by Cronin CJ et. al. (2005) BMC Genet, 6: 5 is licensed under CC-
BY
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“Figure 1” by Arata Y et. al. (2016) Cell Rep, 16(8): 2156-2168 is licensed under CC-
BY

“Figure 2" by Bao Z et. al. (2006) Proc Natl Acad Sci U S A, 103(8): 2707-12,
"Copyright (2006) National Academy of Sciences."
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E. coli C. elegans C. elegans C. elegans C. elegans

¢

(Arjunan & Tomita 2007) (Kimura & Onami 2005) (Tohsato et al., submitted) (Kyoda et al. 2013) (Bao et al. 2006)

D. melanogaster Zebrafish mouse C. elegans

(Keller et al. 2010) (Keller et al. 2008) (Bashar et al. 2012) (Cronin et al. 2005)
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SSBD:database T —AZIRR T D,  sseodatabase

$58D:database SSBD:repository SSBD:OMEROC Resources Tools Publications About News

Summary of 2-Kyoda-WormEmbryoRNAi

C<E i -
SSBD:database Repository
— — K Title
SSBD:database  SSBD:repository :F 'j '\ (L c.k %*ﬁi Lhcahons About  News
Description -
v Organism ' C.elegans Search  Clear Releaon Date 2013-09-02
Project ID
Title #of #of Updated Date 2020-02-03
Description image qunatitative
1 Project Rele: Datatype Datatype BasedOn datasets datasets Paper License CCBY-SA
37 37-Arata- 2017, JACECH S iack ) acRow single Experiment 3 3 Cell Rep16(8):2156- Number of 373 (Image datasets: 187, Quantitative datasets: 186 )
MolDynPar2 10-0¢  Biclogical Imaging Method molecule 2168 Datasets
dynamics
Person
20 20-Azuma 2017 Paper cellar  Experiment 1 1 BMC Organtm{s) s
WormMembrane 03-0' Microscope dynamics Bioinformatics18(1):307
Kind Quantitative data, Image data based on Experiment
12 12-Takayama- 2018- 2020- C. elegans oocyte Experiment 119 19 Cell Rep15(3):625-837
3 10-03 02-03 shape Datatype nuclear division dynamics
dynamics
Molocular T—H(CDNTDHRA
1 1-Toyoshima- 2016- 2018-11-  C. elegans neuronal  Experiment 14 4 PLoS Comput Function (MF)
NeuAct 05-20 15 nuclear Biol12(6):¢1004970 u xgj— 9 w
dynamics Biological embryo development B S—45twv NY
Process (BP) .
7 7-Cronin- 2014-  2018-11- C.elegans  behavior  Experiment 0 n BMC Genet6:5 B ENEHR
WormLocomotion  10-03 15 Cellular aclous
Component (CC)
1 1-Bao 2013- 2018-11-  C. elegans nuclear Experiment 0 1 atl Acad Sci U S
WormEmbryo 10-03 15 division 2707-12 Medical Subject
dynamics Headline
2 2-Kyoda- 2013- 2020- C. elegans nuclear Experiment 187 186 Nucleic Acids [ : "
NormEmbryoRNAI  =09702 02703 VTSI RESS N(UaTanase Ll magi
dynamics issue):D732-7 v Method
Paper Kyoda K, Adachi E, Masuda E, Nagai Y, Suzuki Y, Oguro T, Urai M, Aral R, Furukawa M, Shimada K, Kuramechi J, Nagai E, and
Onami §, (2013), WDDD: Worm Developmental Dynamics Database., Nucleic acids research, Volume 41, Issue Database issue,
PYvight © RAKEN/NGL pages D732- 7, DOI: 10,1093 /narfgks 1107
Contact Shuichi Onami, RIKEN , Quantitative Biology Center , Laboratory for Developmental Dynamécs
Contributors Eru Adachi, Eriko Masuda, Yoko Nagai, Yoko Suzuki, Taeke Oguro, Koji Kyoda, Shuichi Onami
W —
] :F- —)— '\ (L_ J: 5 *ﬁ% Dotail of 2-Kyoda-WormEmbryoRNAI
Image Diff fer ( Leica DMRE ) , TimeLapse , DIC, Hamamatsu Photonics ORCA C4742-95 ,
Acquisiti ics ORCA C4742-95 , Leica HCX PL Apo 100x/1.40 O

XYZ scale XY: 0,105 2:05

MeSH term

/]/ >( - \\‘ ~ 0 $ E T scale 40 second for each time interval
/.

%% Td\ t SSBD:OMERQ.gallery SSBD!OMERQ index
st || go>o-k

Dataset List of 2-Kyoda-WormEmbryoRNAI

. =\ & (— —_ g %ﬁ # Dataset ID Dataset Kind 4D View BDML Image
aff (—'_ g @*ﬂgﬁ —~ *R 2 RNAI_B0336.10_040518_01 Image data e re
m - Z =

B S>—A5DufHE

] 5;‘_ g j 7 /I/) I/@Q“.j \/ I:I _ l{ a RNAI_B0336.10_040518_02 Image data giery. [ et = mage

RNAI_B0336.10_040518_02 Quantitative data

RNA £ 10 040518 0 i F | g
3 RNAi_B0336.10_040518_01 Quantitative data 4D View DL, BOML DL. Image

o

4D View DL. BDML DL. Image
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tory  FGRE HHED 3. Login OMERO  File~ ROIs~ Help~ mitral cell distri

Genenal | o M (5] A - 32044 50 9% xrrveia 4§ 2 Info Settings ROIs [0]

Public public data

111

Explore | Tags  Shares | Add filter Full viewer | (5] &
Save | Saveto Al | Undo | Redo | Copy | Paste
mitral cell distribution-1.0ib
[l 196-Sueda-GeneExpHeg

2-Kyoda-WormEmbryoRNAi

Grayscale [ Histogram Interpolate

Image ID: 37946
i 20-Azuma-WormMembrane Owner: public dat [Show all v | 4005
Bl 202-Miyagawa-ChemotaxisDyn
E—— 4095

(Bl 205-Shen-CellPatterning j 7’()1/(:@35“5)(95_\\_9

B 206-Miyamoto-CiliaryMorphology

[ 203-Tanabe-SingleDyn @{ggf—_g J7A)L | | Image Details -

Min/Max Full Range Imported
(il 207-Kuroda-FinMorphology
— Dlr:mnsinns.(XV) = S User Settings:
_ jl:l /I o '\ Pixels Type: Jint
GRX T E(C94R) Pt S (D 120012
Z-sections/Timepoints: 4

T7-SARAFTRFPACTvy Channels: CHS2, CH

{8 22-Kondo-CellDyn i

(B 23-Shirai-ESCellTissue

il 24-Kanemura-iPSCellDyn

[ 25-Ke-SeeDB Key-Value Pairs 1 v
(B3 Fig3A Thy1-YFP-H
{8 Fig3B_Thy1-YFP-H

Tags 0 4

public data

BB/ (S A—-FD

P
X AE
Added by: public data

License
i hy1- ] V-, Contactname T
{8 Fig3C_Thy1-YFP-H_dv-2
{83 Fig3C_Thy1-YFP-H_dv-3 Organization RIKEN
(B3 Fig3D_Thy1-YFP-H Depariment Center for Developmental
{33 Fig3E_Thy1-YFP-H Fata oty oratory for Sensory Circuit
on
(8 Figé_Thy1-YFP-H Co T n Ke, Satoshi
i moto, Takeshi Imai
(B3 Fig5C_mitral_cell 1 (i Ens
mitral cell distribution-1.0ib 2 Mus musculus - ;
de hitp. ncbi.nim.nih.gov/pul
{8 Fig5C_mitral_cell_2 PubMed

{E3 Fig5C_mitral_cell 3
{8 Fig5C_mitral_cell_4

{8 Fig5C_mitral_cell 5 @1%%5’-— BHDATFT—4

{83 Fig5C_Thy1-YFP-H_injE

{8 Fig5C_Thy1-YFP-H_inG ' ASAH —[C LB ERHEE

{83 FigsA_OMP-GFP Comments 0 ’ igh

I FigS10A_P72 <

(83 FigS10B_P72 Ratings 2 S

EZFigS11A L C |

@3 FigS11A_L_L0O = - . | Others » .z 500 um » |
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| English/B

Open Controls

BDML ID: f076c9ea-1bf2-475a-9ec2-4fcfbfe3alac

Title BDML file for in toto reconstruction of
zebrafish wild-type development

License CC BY-NC-SA license

Description in toto reconstruction of zebrafish wild-type
development

O ism: D — —
rganism rerio D AGT L

Datatype nuclear positions

7'ij§=é{’F(:JZZD Identifier zebrafish_in_toto_wt.mat
] @QE (*ﬁﬁ@%%) Basedon Experiment
m X—AlIn/Out

Contributors Philipp Keller, Annette Schmidt, Joachim
Wittbrodt, Ernst Stelzer

PubMed ID

Summary of See details in Keller et al. (2008) Science 322,
methods 1065-1069.

Data Scale

(XYZ, T) 1.0 x 1.0 x 1.0 (micrometer), 90.0 (second)

This 4D rendering is only an approximation of the actual data.
For more details please download the BDML file
or access it through the

* BNATRLTHBEICEE
(F—FhEEIE SN TN BIEaHN53)

D | 2S5 — I L BBEEE

Time series index (tsi):
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https://www.hdfgroup.org/downloads/hdfview/

20 €an

RecentFiles  /Volumes/I-O DATA HDCZ-UT/macbook/Downloads/081505_L1_bdmI3.0/081505_L1_bd5.h5 v Clear Text

TheFCA~ Group

Documentation ort P o HOF Lab > 50 -

? —— o sl > 851 General Object Info
> €)53 Attribute Creation Order:  Creation Order NOT Tracked

> Q54 Number of attributes = 0

HDF® VIEW > @ss

> Q)57 Name Type Array Size Value[50](...)

> &6
> Q260 h}:ﬂ
> @61 0-based

BUATZT O hOES

Download the Latest Version > Q68

nucleus

: >
Current Release: HDFView 3.1.4 Q7

« HDFView License Info > @n i

« HDFView and Java Object

ackage Support Page > @73
> Q74 0-based

HDFView Software > Q75

HOFView software consists of the HDFView utility and the Java HOF Object Package. > €378 | 0 |

> Q79 | dimension| tUnit | |

Rio. AT—J)LEITY hOER

xScale yScale zScale

HDFView is a visual 100l written in Java fo browsing and editing HDF (HDFS and MDF4) files. Using MDFView, you can sUnit | tScale

> Q280 | 3D+T 0.09 0.09 1 microm... 1 minute ‘

« View a file hierarchy in a tree structure

« Create new files, add or delete groups and datasets > Q82 ‘
« View and modify the content of a dataset > Qs3

« Add, delete and modify attributes > Qss il

S e w1y, 7, 0) EMEREANT B |
> Q9 | 0 |

> Q9 J D | t | entity | X | y | z | radius| label |
> Qo2 | sphere 163 343 6.1 1.62 polar1
sphere 380 366 16.1 36 EMS
sphere 387 153 16.6 3.87 ABp
sphere 189 251 17.2 3.96 ABa
sphere 562 269 181 36 P2

HDFView uses the Java HDF Object Package, which implement

HDF4 and HDF5 data object:

m FE
 I1-H-BR > FUSO-K |
| XXX_bd 5 . h 5 j 77 /]/) I/% Eﬁ < USDQVQ?:DZ?; ;ille - [Users/kyodal.hdfview3.1.3

objectDef at /data/ [081505_L1_bd5.h5 in /Volumes/l-O DATA HDCZ-UT/mat

B EENCENESNET 9% EE e e L e | (Kyoda et al. (2020) PLoS One)

ii2 trackInfo
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A simple SSBD wrapper API to access images

In [0]: source = "sshd"
class ssbd_image_api(object):

BASE_URL = "http://ssbd.qbic.riken.jp/image/"

if source == "idr"
BASE_URL = "https://idr.openmicroscopy.org/"

imageApi = BASE_URL+"webgateway/render_image/"

metadataApi = BASE_URL+"webclient/imgData/"

fmt = "?format=json;"

# getting an image from SSBD given a image id, z and t
def get_image(self, id, z, t):
parameters = self.imageApi+str(id)+'/"+str(z)+'/'+str(t)
print(parameters)
resp = requests.get(parameters)
if resp.status_code = 200:
# This means something went wrong
sys.exit()
imgdata = cv2.cvtColor(np.array(Image.open(ByteslO(resp.content))), cv2.COLOR_RGB2GRAY)
return imgdata

def get_metadata(self, id):

parameters = self. metadataApi+str(id)

print(parameters)

resp = requests.get(parameters)

if resp.status_code != 200:
# This means something went wrong
sys.exit()

metadata = resp.json()

return metadata

In [3]: imageid = 33724
if source idr":
imageid = 1884821
sshdimg = sshd_image_api()
example_img = ssbdimg.get_image(imageid, 0, 0)

http://ssbd.qgbic.riken.jp/image/webgateway/render_image/33724/0/0

In [4]):

plt.imshow(example_img, 'gray')
Out[4]: <matplotlib.image.Axeslmage at 0x7f25dbe63f60>

0

CellProfiler

e

Active Requests: O Cached Dota: 0.0 MB
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A simple SSBD wrapper API to access images

In [0]: source = "sshd"

class ssbd_image_api(object):
"http://ssbd.qgbic.riken.jp/image/"
"idr"":

BASE_URL = "https://idr.openmicroscopy.org/"
imageApi = BASE_URL+"webgateway/render_image/"
metadataApi = BASE_URL+"webclient/imgData/"
fmt = "?format=json;"

# getting an image from SSBD given a image id, z and t
def get_image(self, id, z, t):
parameters = self.imageApi+str(id)+'/ +str(z)+'/'+str(t)
print(parameters)
resp = requests.get(parameters)

. . . if resp.status_code != 200:
API (Application Programming Interface) " Thi feas ot e o

#{E>T. SSBD: databaseb‘B@@?—@Hﬂ% sys.exit()
imgdata = cv2.cvtColor(np.array(Image.open(ByteslO(resp.content))), cv2.COLOR_RGB2GRAY)

return imgdata

def get_metadata(self, id):

parameters = self.metadataApi+str(id)

print(parameters)

resp = requests.get(parameters)

if resp.status_code != 200:
# This means something went wrong
sys.exit()

metadata = resp.json()

return metadata

In [3]: imageid = 33724

if source == "idr":
imageid = 1884821
sshdimg = ssbd_image_api()
example_img = ssbdimg.get_image(imageid, 0, 0)

http://ssbd.gbic.riken.jp/image/webgateway/render_image/33724/0/0

In [4]: plt.imshow(example_img, 'gray')
Out[4]: <matplotlib.image.Axesimage at 0x7f25dbe63f60>

B WebJSOY LTTOUSLARFE - E1T
PythonZEOEEDEFE (CHTIS
A>ASOFT4 T TOTS LEELT
J—KrIwOEUTRE. BETH OIEE
J—rIJvooHE
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https://nbviewer.org/github/openssbd/hikarijuku/blob/master/ImageSeries.ipynb

= Jupyter h B O

[

X) Cven i o

cO ©) ImageSeries.ipynb
File EGn View Insert Runtime Tools Help Cany ¥e change

@ Shae £ &

+ Code + Text @ Copy 1o Drive

= | 2 ~

See details in Aoki et al. (2013) Molecular Cell, 52(4): 529-540 https://www.ncbi.nlm.nih.gov/pubmed/24140422

»

[1] import sys

import numpy as np

import pandas as pd
(=] import matplothb.pyplot as pit
Smatplotlib iniine

# HTTP library
IMport requests

HikariJuku 2019 | Google ColabT ./ — hJwv o<

S0 Ortats 1 Ak o1 B (2013 Moksoular Cat S314) £39.500

der{ g sevmy(Image cpen(BytesiOiress content))), €v2 COLOR_RGB2GRAY)

htege/ /st abve.riken 5/ mage/webgateway /render.image/33724/0/0

owl exampie_mg. 'oray’)

4] <matphoti amage Asesimage st Ox7f2Sabe6 31605

v

# Stream of in-memory bytes - 7= =/=
ek 1o Mt Byt o BB CTILADTOT S AEET
# Pillow library

»m PIL Import Image
# OpenCV library
Import cv2

# math kbrary

import math

from skimage.segmentation import active_contour

print (cv2.__version__)
# tested Python 2 or 3 + OpenCV v 3.2.0

46.0

~ A simple SSBD wrapper API to access images

[2] source = “ssbd"

ﬁ class 5 mage_api(object):
BASE_URL = "http://ssbd.qgbic.riken. jp/image/"
if source == “idi

BASE_URL = "https://idr.openmicroscopy.org/”

imageApi = BASE_URL+"webgateway/render_image/™
metadataApi = BASE_URL+"webclient/imgData/™
fmt = “?format=json;"

# getting an image from SSBD given a image id, z and t
def get_image(self, id, z, t):
parameters = self.imageApisstr(id)+'/ +str(2)+ '/ +st(t)
print(parameters)
resp - requests.get(parameters)
If resp.status_code l= 200:
# This means something went wrong
sys.exit()
imgdata = cv2.cvtColor{np.array(image.open(BytesiO(resp.content))), cv2.COLOR_RGB2GRAY)
return imgdata

dof get_metadata(self, id):

parameters = self.metadataApi+str(id)

print(parameters)

resp = requests.get{parameters)

if resp.status_code I= 200:
# This means something went wrong
sys.exit()

metadata = resp.json()

return metadata

© imageid 724
ﬁ if source == "idr":
imageid = 1884821
ssbdimg = ssbd_image_api()
example_img = ssbdimg.get_image(imageid, 0, 0)

http://ssbd. abic.dken jp/image render_image/33724/0/0
Code + Tea

[1 pltimshow(example_img, ‘gray’)
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https://github.com/openssbd/BD5_samples/ https://github.com/openssbd/BDML2BDS

Sample codes and tools for reading and writing BD5 file format Pimanter= | 31 brsich’ ‘©0tigs ot m
« This repository contains the sample source codes for reading and writing BDS file formats using Python in
Juypter notebook. @ DrKenHo Update README.md cebeeas on 21Jul 2020 ) § commits
« The samples include codes using either the hSpy or pytables packages.
@ ucense Create LICENSE 2 years ago
Sample codes in Juypter notebook: O READMEmd Update README.md 2 years ago
. @ bdmio.18.xsd Add files via upload 2 years ago
Sample codes for writing BD5 object entities:
@ bdmi2bdS5.cxx bug fixed 2 years ago
7 H
, K O featureh Add files via upload 2 years ago
‘ G J —_— T 3
< romto.h Add files via upload years ago
e e :
I ' O makefie Add files via upload 2 years ago
objecta objectb objectc objectd objecte O objecth Add files via upload 2 years ago
@ objectentity.n Add files via upload 2 years ago
« Writing out object entities, line, point, circle, sphere and face. D " A Adld i s 2 ~
o BDSwrite_numpy (uses hSpy) with explanation Palement Ard e via yron yoers o
= Writing line, face, sphere, point and circle objects as numpy array to BD5 files. O propertyh Add files via upload 2 years ago
o BDSwrite_circle_details (uses pytables) with explanation
2 @ seriesh bug fixed 2 years ago
o BDSwrite_circle (uses pytables)
- Reading in an image segmentation data stored in a TIFF image file, and write it as a circle in BD5 D sunith Add files via upload 2 years ago
format.
@ trackinfo.h Add files via upload 2 years ago
o BDSwrite_point (uses pytables) - - . —
+ Reading in an image segme; %ob]ect enuw@;——@(d&j?‘é J71)LEH D wzth ‘Add files via upload 2 years ago
format.
o BDSwrite_line (uses pytables)
. Reading in an image segmentation data stored in a TIFF image file, and write it as a line in BD5 README
format.
Sample codes for writing BD5 files using hSpy BDML2BD5
+ CSVread_BDSwrite (uses h5py) with explanation BDML2BDS is a converter from BDML file to BDS file
= Reading in a BDS file and writing out a CSV file/Reading in CSV file and wiriting out a BDS file
« BDSwrite_numpy (uses h5py) = A docker container for BDML2BDS5 is available at https://github.com/openssbd/bdmi2bd5-docker

o Writing line, face, sphere, point and circle numpy arrays to BDS files + BDML2BDS is built on a Debian based linux distribution. For details in building it, please consult the Dockerfile
BDSappend_trackinfo_paint (uses h! Y & here: https://github.com| " 12bd5 raster/Dockerfile
o Reading in a BDS file with time st | - -7
e ] N5pYyZAIA LIZBD5 T 7 1 LD AN
BDSread_count (uses h5py)

o Reading in an existing BDS file and do some simple analysis by counting the number of nuclei vs time _ S—
point and plotting out a proliferation curve of C.elegans. XMLEEAE S U/EBDMLI 71 JL%EBDS I 7 JLICEHRT D jDO AN

BD5read_displacement (uses hSpy)
o Reading in an existing BDS file and do some simple analysis by calculating the displacement of ABal
nucleus of C.elegans

Sample codes for writing BD5 files using pytables

BD5write_circle_details (uses pytables) with explanation

BDSwrite_circle (uses pytables)
o Reading in an image segmentation data stored in a TIFF image file, and write it as a circle in BDS format.

BDSwrite_point (uses pytables)
o Reading in an image segmcmah{ pyta blesz#AHLZBD5T 71 )LDE
BDSwrite_line (uses pytables)
o Reading in an image segmentation data stored in a TIFF image file, and write it as a line in BDS format.

BDS5write_timeseries_point (uses pytables) with explanation
& Reading in two time series ROIs data stored in TIFF image files, and track the objects over the two time
points and write that to a BDS file.
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https://github.com/openssbd/BD5_samples/blob/master/BD5read_count.ipynb

BD5read_count - reading in an existing BD5 file and analyse the data.

BDSread_count is a sample code to demonstrate how to read in an existing BDS file and do some simple analysis by counting the number of nuclei vs time point and
plotting out a proliferation curve of C.efegans

We choose an existing BDS5 file from the SSBD:database.
Ref: Bao et al. (2006) Proc Natl Acad Sci USA 103, 2707-2712.

SSBD:database ref: http:

faa2

# Author: Koji
# sample cod

da
or reading an existing BD5 file perform some analysis.

mport hSpy

file « "081505_L1_bd5.h5"
f « hSpy File(file, "r") BDSGDu/uaﬁAa?“
groups~ f{'data']

time
matplotlib.pyplot as pit
warnings

| matplotlib.cbook
wanings filterwamings("ign

e".category~matplotiib cbook mpiDeprecation)

f __name__ _main__"
start « time.time()

BB UEAT SO hOBOBHZELET S It

no_of_nucleus

timept

count = 0

while (str(count) = groups ke
name « "/data/" + str(count)

dset « f{name]
timept append(count)

no_of_nucleus append(dset len())
count « count + 1

fig.add_subplot(1
ax set_ylabell

ax set_xlab:
plottitle « 'Praliferatio NAS
plt title(plottitle);
elapsed_time « time.t start
print ("elapsed_time: ormat (elapsed_time) + [
elapsed_time:0.05273914337158203(sec]
Proliferation curve (C. elegans)- Bao et al {2006) PNAS
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« 2016&F58(CSSBDFT —ANR—XATE UcEanBlFEG T — 45 A anBiRgE =
F—SDUNRT NI —EXEUTHIR

« 2019498 (CSSBD:repository & L CSSBD:databasek D 53t
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Image data

Metadata
Image data
Metadata
Image data
Metadata
Image data
Metadata
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Repositories gppxs57—»
||
Biolmage
Archive
Image data Image data Image data
Metadata Metadata Metidata
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Added value DBs

vy = Image data
EMPIAR IDR Metadata
Metadata Metadata
Image data Metadata

Image analysis

Image data Metadata
3
&y Imaging
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