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Biolmage Town!

Josh Moore, Senior RDM Officer
German Biolmaging, e.V. / Open Microscopy Environment
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A /i ibution License (CC-BY 4.0) unless the content is marked otherwise.
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Value of bioimages

Wells in a Plate

Single wavelength 3D stack Multiple wavelength 2D frames
z Samp'e volume Image .
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Single wavelength 2D timelapse
Zplane

https://ome-model.readthedocs.io/
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Value of bioimages

Multiplexed
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Image Data Management isn’t always FAIR

Another 20TB of for the
image repository
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"Clara shares" by Henning Falk NumFOCUS CCBY 4.0 Image: Simon Li
https.//github.com/zarr-developers/zarr-illustrations-falk-2022#clara-shares https://twitter.com/penguinoops/status/643812318699225088
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A brief history of making images go

"Bea computes” Henning Falk
NumFOCUS CCBY 4.0

https.//github.com/zarr-developers/zarr-
illustrations-falk-2022#bea-computes

2018 2024
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{*OME & OMEFILES =IDR ¢ zar [ 18) ©) T Yo
$ BIO-FORMATS
‘$*OMERO

JSON RFC (2006)  “FAIR” Wilkinson (2016)
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Current (& partial)
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Single wavelength 3D stack Multiple wavelength 2D frames

. OME XML

1678
1668
1600
1520
1435
1372
1067
1000

914

762

600

The OME Model is a specification for storing data on biological imaging. The
model includes image parameters, such as XYZ dimensions and pixels type, as
well as extensive metadata on, for example, image acquisition, annotation, and
regions of interest (ROIs). This common specification is essential for the exchang

of image data between different software packages.

Swedlow et al. (2003) Informatics and quantitative analysis in biological
imaging. Science 300(5616), 100-2. Published 4 April 2003

DOI: 10.1126/science.1082602

Egsive.: OO
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https://bit.ly/citing-ome
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https://en.wikipedia.org/wiki/Rapid_transit_track_gauge
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OME XML

Y<OME xmlns="http://www.openmicroscopy.org/Schemas/OME/2016-06"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"”
xsi:schemalocation="http://www.openmicroscopy.orqg/Schemas/OME/2016-06
http://www.openmicroscopy.org/Schemas/COME/2016-06/ome.xsd">
v<Image ID="Imagec:0" Name="6x6x1x8-swatch.tif">

<AcquisitionDate>2010-02-23T12:51:30</AcquisitionDate>

» <Pixels DimensionOrder="XYCZT" ID="Pixels:0:0" PhysicalSizeX="10000.0"
PhysicalSizeY="10000.0" Type="uint8" SizeC="1" SizeT="1" SizeX="6"
Size¥="4" SizeZ="1">...</Pixels>
<AnnotationRef ID="Annotation:1"/>
<AnnotationRef ID="Annotation:2"/>

</Image>

v<StructuredAnnotations>

<l== TFirst Tag ==>

v<MapAnnotation ID="Annctation:1">

<Description>This is the description of the sample map A</Description>

v<Value>
<M K="SampleKeyA">SampleValueA</M>
</value>
</MapAnnotation>
<!-- Second Tag -->

v<MapAnnotation ID="Annctation:2">
<Description>This is the description of the sample map B</Description>
v <Value>
<M K="SampleKeyB-1">SampleValueB-1</M>
<M K="SampleKeyB-2">SampleValueB-2</M>
</vValue>
</MapAnnotation>
</StructuredAnnotations>
</0OME>

Pixels

Goldberg, et al. (2005) The Open Microscopy Environment (OME) Data Model

and XML File: Open Tools for Informatics and Quantitative Analysis in

Biological Imaging. Genome Biol. 6:R47.
DOI: 10.1186/gb-2005-6-5-r47

https://bit.ly/citing-ome
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ex. Arbil unil
A description of a Medium used for the lens. e.g.
WaterDipping, Air, Multi, Glycerol, Other

from 0.0 to 1.0 [%].

Ol
n from 0.0 1o 1.0 [%]

Refractive index is that of the immersion medium

Image

AcquiredDate
Description

Name

ImagingEnvironment

AirPressure

CO2Percent
Humidity

Temperature

ObjcctiveScttings

Pixels

CorrectionCollar
Medium

Refractivelndex

DimensionOrder

Physical SizeX

PhysicalSizeY
PhysicalSizeZ
SizeC
Sizel
Size)
SizeY
SizeZ
Timelncrement

Type
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Describes the actual image and its metadata.

The acquisition dale of the Image.

A multi-line description for the image.

A short description for the image. This would be used to, for example, select
the image from a list.

Describes the environment that the biological sample was in during the
experiment.

AirPressure in millicars[mbar].

%CO2 as a percent-fractions from 0.0 to 1.0 [%].
Humidity as a percent-fraction from 0.0 to 1.0 [%].
Temperature [degrees Celsius).

Describes any settings on or around the objective

An adjustable ring on the cbjective that corrects for changes in immersion
medium refractive imdex. Arbitrary scale and unitless.

A descripfion of a Medium used for the lens. e.g., Oil, Water,
WaterDipping, Air, Multi, Glycerol, Other

Refractive index is that of the immersion medium.

Defines the location and paramater sof the Pixels, the actual binary image
data

The order in which the individual planes of data are interleaved. e.g.,
XYZCT, XYZTC, XYCTZ, XYCZT, XYTCZ, XYTZC

} Physical size in x, v, z of a pixel in microns[um]

} Dimensional size x, y, z, c, t of pixel data array

Used for time series that have a global timing specification instead of per-
timepoint liming info, e.g., a video stream. [s].

The variable type used to represent each pixel in the image. e.g., int§,
int16, int32, vint8, uint16, uint32, float, bit, double, complex, double-
complex

16/10/2023
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. OME XML

. Study Type Pratein localisation using fluorescence microscopy
WelsinaFiae La St m aJ or Organism Homo sapiens
Experimeant Type Immunacytochamistry
m O d e I i n g Imaging Method Deconvolution widefield flucrescence microscopy
Data Analysis OMERO.mtools http./help.openmicroscopy.org/workflows-mtools.html
BET o Publication Title The NdcB80 complex targels Bod1 to human mitolic kinetochores
EffO rt fO r h Igh' Publication Authors Katharina Schleicher, Michael Porter, Sara ten Have, Ramasubramanian
A Lt Sundaramoorthy, lain M Porter, Jason R Swedlow 2013
Conte nt PubMed ID 29142109
2008 PMG ID tba
Sample volume Well volume Publication DOI 10.1098/rsob. 170099

screening

Altribution 4.0 International (CC BY 4.0)

License https://creativecommons.org/licenses/by/4.0/
Image tile Data Publisher University of Dundee
uaga (Fieid) Data DOI http:fidx.doi.org/10.17867/10000109

Zplane

Add key-value (K/V) pair annotation

Attributes 8 v

vY<OME xmlns="http://www.openmicroscopy.org/Schemas/OME/2016-06"

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"” Cell Lines

xsi:schemalLocation="http://www.openmicroscopy.org/Schemas/OME/2016- Added by: Public data
06 http://www.openmicroscopy.orqg/Schemas/OME/2016-06/ome.xsd"> Cell Line Hela
v<Image ID="Image:0" Name="6x6x1xB-swatch.tif">
<AcquisitionDate>2010-02-23T12:51:30</AcquisitionDate>
» <Pixels DimensionOrder="XY¥CZT" ID="Pixels:0:0" Gene
PhysicalSizeX="10000.0" PhysicalSize¥="10000.0" Type="uintg" Added by: Public data
SizeC="1" SizeT="1" SizeX="6" Size¥="4" SizeZ="1">...</Pixels> Gene ldentifier 0070 f,'j
<AnnotationRef ID="Annotation:1"/> Gene Symbol ASHOL
</Image> 2016
20 10 7<StructuredAnnota‘tions> | .
v <CommentAnnotation ID="Annotation:1"> Phenotype

<Value>Fred</Value>

</CommentAnnotation> Added by: Public data

</StructuredAnnotations> Phenotype elongated cells
</OME> Phenotype Term Name elongated cell phenotype
Phenotype Term Accession CMPQO_0000077 |

Added flexible structured
annotations for user-extensions Use k/v for ontology links
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Targets

Source 2016-06

2016 06

2015-01

2013-06

2012-06

2011-06

2010-06

2010-04

2002-09

2008-09

2008-02

2007-06

2003 FC

2015-01

good

OME XML

2013-05 2012-06

good good
good good
- good

2011-06 201C-06 2010-04 2009-09 2008-09 2008-02 2007-0¢ 20C3-FC

Transmitted to clients

good gooc fair fair fair poor poor goor
gooc good fair fair fair poor poor goor OMERO
. * Java
good gooc fair fair fair poor poor goor Generates * Python
I_ *CH+
good good far falr fair poor poor goor
OMERO
- good fair falr fair poor  poor poor o server code Convertible to or from
§ enerator *
- fair fair poor poor poor goor ®@ —_
g | 2 Hibernate
nput to
pocr  poor  poor  poor  poor P model
=Ewledt  —Modifies
- poor  poor  poor  poor Generatesb\"'ﬁl‘
Is the core r
or oor oor I
= 2 : definition for COMERQO
ldatabase cade
excellent poor goor generator
goor L GeneratesP SQL SCriptss=Creates»
f
OMEROQO database
Upgrades
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D.-OMEFILES

N

TIFF —

A+Z+3%12Z

Header

IFD

Di~ecto~y Cntry

Byze Order (MM or II) X Tog (ImcgeDescripticn]
az x=2 Tre
Uffeet of Oth IFD X-14 Count

Xx-3B Offs=t

¥

Nurmoer of Diractory Entrias #
Directary Z_ntry O Y Vaue

Directory =ntry 1

Directory =ntry 2

Dffset of next IFD

<?xml versicr='1 0'?>
<0ME xnlsn:xs1-"hztp: /fwww . w2.0rg,/ 2001,/ XMLSck
knlns="Fttp //vww.Opennicroscopy.ong/ issariaee
xsitschemal ocalion=" FlUIp Sf%ww. opemnicroscnpy
ATt //wWwW . opennizroscepy .org s o
<Experimenter ZD='ura:lsic:loc wisc.edu:Exper—nentar:2"s
<FirstNane-Kevin</FirstNane:-
<l astane>F1- cei ~i </1 astNane>
<Email>c lice_rigvisc.edu«,/Enail>
<Insttution,/>
<GroupRel ID="u"n:lsid:Tccl vose, 2duiCronp s
</experimenter>
<Image hamc='TAABA' ID="urr:lszd:loci.wicc.cdu Inagc:owss2y'
CefeultPxels="urn:1sid _ocl.wisc.ecu:P-xels;owsd27' >
<Creationbate>?nnN3-12-C7T12 29: 37</CreationbDate>
“cxperinenterRef L -"urr:1s_d loci.wisc.edu kE¢perimenter:2’ />
<Pixels Mixe "ype-"ULnt0" S_zeX-"312" SizeY-'512" SizeZ-'S'
Dinensiondrder="XYZ"C' I[J="urn:lsid ocl.wisc.ecu:P_xels;ows427"
BigEndian="true" SizeC='l" SizeT='23">
<TittData/>
</Mixels>
</Tmempe>
</UNE>

Jone xsd" .
fene s

‘>

https://ome-model.readthedocs.io/en/stable/ome-tiff/specification.html
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# OME Data Mode| and Flie
Formats

L} The OME-TIFF faormat

OME-TIFF fle strucure
QME TIFF specificazon

QME TIFF example scurce code for
COMTET Ofaras nns

OME TIFF samgple data
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The QMERQ pyramid farmae
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Devaloper introduction
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Characteristics
An OME-TIFF datasct has the following characteristics.

1. Image plancs arc storcd within one mult-page TIFF file, or across multiple TIFF files. Any image
arganization is teasihle.

2, A cumplewe OME-XML metadsta bluck describing the datasct is embedded in cach TIFF file's
headesr. Thus, even if some of the TIFF files In a dataset are misplaced, the metad ata remalns
intatt,

3. The OME-XML metadata block may contaln anything allowed In 3 standard OME-XML file.

4, OML-TIFT uses the standard TIFF mechanivm fur stering cone or more image planss in gach of
the corsttuent files, Instead of encoding pixels as basedd chunks within the XML, Since TIFF s
an mags format. it makes seense to only use OME-TIFF as apposed to OME-XML, when thers is

at lcast one image plare.

Support
OME TIFF i= supportued by:

« BIOVIA

« Bltplane AG

o Carl Zrisx Micreacopy Grbl |l

o« Cytivz (formerdy GE Healthcare, Applied Precision)
e Defniens

« DRVision Technologics LLC

« Image-Pra by Media Cybernetics, Ine
v iMagic

« Intelligent Imaging Innavations. Inc.
¢ Lo inc

« Mayachitra Inc.

« Micro-Managur

« Malecular Devices Inc

s PerhinElmer

« Sclentfica

« Scientihc Volumes knaging BV,

« Strand Life Sclences

« TILL Phatonics Gmbl, noaw FET Munich

Public image repositories allowing image downloads as
OME-TIFF

« AZCOCILL Image Library
« Harvard Medical School LINCS Project

« Stonvers Institute Original Daka Repository

16/10/2023
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BIO-FORMATS
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cell image analysis saftware
+TensorFlow
META-DATA ‘ MATLAB
BIOSYSTEMS VISlﬁ)PHARM‘”

YOKOGAWA ¥

Co-innovating tamornrawvs

GE Healthcare

pandas

Pape - TR
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) Ed O TON ,Ao : %eJ EINEES Linkert et al. (2010) Metadata matters: access to image data in the real world.
- The Journal of Cell Biology 189(5), 777-782. doi: 10.1083/jcb.201004104 E

PerkinElmer DOI: 10.1083/jcb.201004104 o () Py-l-or Ch |

For the Better : https://bit.ly/citing-ome :
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€ BIO-FORMATS

MERUTK

Nikon
FUJIFILM

.ujx“:L:)J'm[s I IMARIS Experiment | AcquisitionBlock | AcquisitionModeSetup |RtFrameHeight #1=512
: Experiment|AcquisitionBlock|AcquisitionModeSetup | RtFrameWidth #1=512
Experiment |AcquisitionBlock | AcquisitionModeSetup|RtLinePeriod #1=3.0000000000000001e-005
OLYMPUS Experiment|AcquisitionBlock|AcquisitionModeSetup | RtOffsetX #1=0
Experiment |AcquisitionBlock|AcquisitionModeSetup |RtOffsatY #1-0
Experiment | AcquisitionBlock | AcquisitionModeSetup | RtRegionHeight £1=512
“’ Experiment|AcquisitionBlock|AcquisitionModeSetup | RtRegion\Width #1=512
Experiment |AcquisitionBlock | AcquisitionModeSetup |RtSuperSampling #1=1
Experiment|AcquisitionBlock|AcquisitionModeSetup |RtZoom #1=1
Experiment|AcquisitionBlock | AcquisitionModeSetup|ScalingX #1=4.1513291872589499e-007
Experiment |AcquisitionBlock | AcquisitionModeSetup|ScalingY #1=4.1513291872583499¢-007
Experiment|AcquisitionBlock|AcquisitionModeSetup|ScalingZ #1=9.9999999959593995¢ 007
Experiment|AcquisitionBlock | AcquisitionModeSetup|SimRotations #1=3
Experiment|AcquisitionBlock|AcquisitionModeSetup | TimeSeries #1=false
Experiment|AcquisitionBlock | AcquisitionModeSetup|TrackMultiplexType #1=ZStack
Experiment | AcquisitionBlock | AcquisitionModeSetup | UseRois #1=false

Jeica

BIOSYSTEMS

S1VINHJO4-0ld

YOKOGAWA & Experiment|AcquisitionBlock|AcquisitionModeSetup|ZoomX #1=1

Co-Innasatirg tomorow GF Healthcare Experiment|AcquisitionBlock | AcquisitionModeSetup|ZoomY #1=1
N Experiment|AcquisitionBlock|Laser | LaserName #1=HeNe633
JO) Experiment|AcquisitionBlock|Laser | LaserName #2=Diode 405-30
by’

Experiment|AcquisitionBlock|Laser| LaserName #3=Argon
MOLECULAR Experiment|AcquisitionBlock|Laser| LaserName #4=HeNe594
D |CES Experiment|AcquisitionBlock|Laser| LaserPower #1=0.0050000000000000001
] Experiment|AcquisitionBlock|Laser| LaserPower #2=0.0299999939999999999
’ f'-", 3 i Experiment|AcquisitionBlock|Laser| LaserPower #3=0.025000000000000001
m Experiment |AcquisitionBlock|Laser| LaserPawer §4-0.002

Perkintimer

Fortne Beticr

HAMAMATSU

PHOTON 1S QUR BUVUSINESS
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Raw Data Processed Data

E|E3]E

Im eJ

Image Processing a W)

&\ MathWorks

55 000,000 FILES @ columbus™

T D 7,000 DATASETS

E 4 TERABYTES E@

Your Software

- Apps using Bio-Formats were started >100,000 times per day in 2015 - 2022. <
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BIO-FORMATS

e o ShomLrpsneniegadng e x4 ~ k= o S Surang cpen olssuten: X 4 ~ e o 2% Suppering sotpextemas - X 4 ~

C B apewmicroazapy.org 2 B EZ = formats. hteed d % O & : ‘ y W apaamicroszapy.org 2 B UEE ef partnars aips. it | d = O & : & o O B apeamicroazopy.org/ 20 BUT06 Sarmat-suppart atml d = 0O &

Building open collaborations for Supporting complex formats -

OME's position regarding file :
the sustainable support of what we will and won't do, and

formats

proprietary file formats what you can do to help

+ La U
& L2 u Lk + lis n
Gelow 15 o stotement deiversd Nevembear 20135 e the Cure-areimaging ihawsty Peor :‘I/s;;a rENg e sunrent
af prannetagy Sie fcemo's pp Sosformets TR wes discsseed ooy the Brom images tn Knawledge with ke caallenges and cest assanatec wich rhe 2eva oprent and mantenanse of software forreading You may have nat ced that a fewe marths age, we received an emai as<irg us abantwhen we sxpect ta
Image) & Friends meetkig 1 December and surce then, there have been & growlog numiber of conversanons images storec ir proorietary Fle formats (OFTs) have bean dizcassed atlaagth n previous blog oosts 1 suppor. 30 HISTECH cinrxs files. This sort of recuastisa'l partizularly urasual ano the raply gives ar
abant a comaiae format for Evaeingeg data, e e posting i hese o rie the canversanioas ok topeihiee and ~ . eaht inta & af rhe kav challangae via fas
2. One aporvach Lo belp address these issues is the development of community cullaborations that INSZNCINTS ONe AFrRe Le) Cralieages vie 1ale.

CONTINUE Y ZOEN SHCUssiov Oof Thic Zalco! sche,
r-f"‘-‘;‘lﬁv" sustarable sa anorsto PR "-l.l".‘)l':r’f nHO Faroears.

R - N | | Just because we don't have a reader, doesn't mean
n this bin I peah We Wwant to describs two successtil examples o l’-: Trersh as established wirk well- ,
recognized cormmercial entties. Carl Zeiss Microscopy GmbH ard Intelligent Imaging Innovations {“3i") We haven t done any WO rk

support. wes added for over 180 7 ¢ forrmats, If vea induce the per forrmat varonts that beve everged 00 TEEREMEE
eves The vears, thar mizht Be ac miuch 25 5 a2 10 tmes B eher. hit aresice nunkers are diffienlt ar host and hew this we Il result in more ogen, reusable code and ketter tools for the IMaging cemmeun Ty

As manv of you kncwe, work on Bie-Formats oegan ir 2002, and aver the fist 10 years of developrent

S FISIECH ks s on example of a cormolex formal, the design of wihnch coes nel moke our work any
easier. In fart, we can say 'with snme contdence raat the S0 HISTECH s fil2 farmar 5 the minss

i NN B Z ElSS. Open SUppOI‘t fOI‘ _l PEG-XR CompreSS|0n compleg whole slide imaging file Tormat we have ever encountsred, Wa can gy his bacauss slthougl

vre haven't delivered o full reader Tor s and chere rasn'Ubeer substential puklic develooment - we

Seme IMage acquUIsIEan systems built by Carl Zpiss MIcrosrony GmbH sTore Binary Image dara using have spent a great dez of time examining the farmar ane parertial solunars, 2nd hullding test readers
G-XR zo ssion. Jpen-sounca efforts 2 data sterad using this techno ogy have te date - B
JPEG-XR compression. Jpen-source efforts to decoda data stered using this technoingy have te dat Thanks tn the exariple data the capmuniny has g=aerausly provicded, we nave heer ab e ro anabss tae

£ x been ursuccessful. As we have nuted previcusly, the complexity of providing a oure Java on-gisk lzvcul 3 well as the curmoression tyors, and mao out the details ol what an implementstion
5 implemenrtatien of This .-'nr“rn -'r-f.fmj schemewas aimealy tas Righ ta ne fullby assumed by & ron provis, would ertall.
; grant-tunded crpanization like QM=
’ Lnfartunately, the resulr of all rhis wask bas been the carclusion that we simply da not aavs the
In response, e gser commuanity has raised their concarns Lo ZZ138 and a pertnziship has Been resources Lo prior lze delwvering 3 complete solution for this [ormal Thisis not the only furmal we have
) established with Glencoe Software te acd 2 Jawz Dased |PLG XR cecoder te BIo Farmats, Thanks to yrached this conchasian about. For exomple, support for 3i Slidebook 6 files was only added to Bio
328 mm 30 x 1‘7 ) os Jous extersive, fruirel ziscussions we th ZE15S 2l ourputs af rris partership are publicly avallzale z2nd al Formars last May when 31 cammitred ta develop ng the reader theriselves. Obvicasly, we are very
2016, we issued a public statement that OME, or mere speciically it 7anding medel, was not goire source code licenzec ivendally w other OME projects. Some puizlic examples of thiz ongoing work sre: grateful for th's, but that dozsn't changa the fact thatwe kad slreacy spent vears wording on various

. amas

’—' —————— e

openmicroscopy.org/2019/06/25/formats.html openmicroscopy.org/2016/08/31/bf-partnerships.html openmicroscopy.org/2016/01/06/format-support.html
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/ Native (7')
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Interfaces
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Publication Authors
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License

Data Publisher

Protein localisation using fluorescence microscopy

Homo sapiens

Immunocytochemistry

Deconvolution widefield fluorescence microscopy

OMERO.mtools http:fhelp.openmicroscopy.org/workflows-mtools.html
The Ndc80 complex targets Bod1 to human mitotic kinatochores

Katharina Schlemher, Michael Porter, Sara ten Have, Ramasubramanian
Sundaramoorthy, lain M Porter, Jason R Swedlow

29142109
tha
10.1098/rs0b.170099

Atlribution 4.0 International {(CC BY 4.0)
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Data DOI hitp:/#/dx.doi.org/10.17867/10000109
e LINCS Workflow

B |

S R R ‘
!!! SN

https://www.mousephenotype.org

All-Hands Meeting - Josh Moore - Welcome to Biolmage

https://lincs-omero.hms.harvard.edu

(G B E
~ e
o
- dia
v

http://ssbd.qgbic.riken.jp/

16/10/2023

N—Jl4
3I0IMAGE

21


http://www.youtube.com/watch?v=t5a0_HqmvAQ
http://www.youtube.com/watch?v=t5a0_HqmvAQ
https://www.youtube.com/watch?v=t5a0_HqmvAQ

NJl4
3I0IMAGE

o+ OMERO

. ' : 7 4 F N
Protein Data Bank in Europe / -I 90 ¢

Bringlng Structure to Biolegy

- s
. OMERO
EMD-2363 » Volume slicer IN USE
Electron tomogram through a Gemmata P Y ; i
. vIF: g7 Function and B
obscuriglobus cell & — & Experimerts enfm\
Sample name:  Gemmata eoscuriglobus eell ’,o"'" \\
Method: Temography ‘ L -
Resolution: N/A e w  View
- ' & Bawnlosds
' © valum s viswoar
I @ Volume slicer
— & Visual aralysis
(i
9
+

Front view

EPDBe is a member of 2PDEBE !E.\{Dum&nk

Proden Duls Jeos o T s s e b v

EMPIAR/EMDataBank / PDBe
Ardan Patwardhan, Ingvar Lagerstadt & Gerard Kleywegt, EBI

@EsAmss ®© All-Hands Meeting - Josh Moore - Welcome to Biolmage 16/10/2023




2+ OMERO

N—Jl 4
3IOIMAGE
STy, ) _ F N
pancreatlask & Image Collections Nomenclature About Contributors Y X
b -as
OMERO
IN USE
You are currently viewing Xl out of a possible images Dataset: Neonatal Development & Early Life Pancreas (HANDEL-F
View more about this dataset here S Sparse  Normal — Dense
Filters: clear
@
DISEASE v
STATUS
AAB
ND
Age: 4d Age: 1d Age: 3mo
AGE v Disease Status: ND Disease Status: ND Disease Status: ND
Sex: M Sex: F Sex: M
Neonatal Markers: Markers: Markers:
Infancy
| D 8 - e
Childhood
Region: Sagittal, Body eqglion: Sagittal, Head Region: Sagittal, Body
SEX Other Tags: DON22, AFI Other ags: DON66, AFI Other Tags: DONZ2, AFI
v

HIRN Tissue Atlas: Pancreatlas.org
Diane Saunders, Marcela Brissova, Alvin Powers, Vanderbilt University Medical Center
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© 2018 MRC Brain Network Dynamics Unit at University of Oxford, CC-BY SA,
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Kouichi Nakamura & Peter Magill, Univ of Oxford
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Immuno-SABER enables highly

multiplexed and amplified protein

Erick Moen, Dylan Bannon, Takamasa Kudo, William Graf, Markus Covert & David Van 3 . ' 5
NP imaging in tissues
alen

Deep learning for cellular image analysis

_ _ _ Sinem K. Saka E, Yu Wang B, Jocelyn Y. Kishi, Allen Zhu, Yitian Zeng, Wenxin Xie,
Nature Methods (2019) | Cite this article
Koray Kirli, Clarence Yapp, Marcelo Cicconet, Brian J. Beliveeu, Sylvain W. Lapan,

Hyp0X|a Ind UCES rapld Cha ngeS to hIStone mEThY|athn Siyuan Yin, Millicent Lin, Edward S. Boyden, Pascal S. Kaeser, German P han, George
and reprograms Chromatln M. Church & Pang Yin &2

Nature Biotechnology 37, 1080-1090(2019) | Cite this erticle

. : 1.2 : 1 1 : | pi A : 12,1 . . . . .
Michael Batie', Julianty Frost', Mark Frost', James W. Wilson', Pieta Schofield*, Sonia Rocha FAMBS83D directs protem kinase CKla to the mitotic
+ See all authors and affiliations

spindle for proper spindle positioning
Science 15 Mar 2019:
Luke J Fulcher, Zhenqgcheng He ), Lin Mei, Themas J Mzcartney, Nicola T Woad, Alan R Prescott,

Vol. 363 Issue 6432, pp. 1222-1226
DOI:10.1125/science.aau5870

The depolymerase activity of MCAK shows a graded response to Aurora B

Arlene J Whigham, Jobv Varghese, Robert Gourlay Craeme Ball, Rosemary Clarke, Davic G Campbell

Christonher A Maxwell, Copzal P Sapkara =

Author Infermation

Kinase phosphorylation through allosteric regulation B0 Rap (20101 20: 657408 | atpecfidolem/0E250mbea0lsST4E

ar e Dogteram sulie B weurn o andeep . Taapatrs, dutReppelber Estimation of Relative and Absolute Risks in a

Journal of Cell Science 2019 132:jcs228353 dci: 10.1242/jcs.228353 Published 14 January 2018 Compcting— RiSkS Sctting Using a NCSth Casce-

Pulcherrimin formation controls growth ; (Slondtrol Study Design: Example From the ProMort
. .y . tu

arrest Of the Bacillus subtilis bIOﬁIm Renata zS;iC ®, Daniela Zugna, Matteo Bottai, Ove Andrén, Jonna Fridfeldt,

Sofia Arnaouteli, D. A. Matoz-Fernandez, ® Michael Porter, Margarita Kalamara, Jessica Carlsson, Sabina Davidsson, Valentina Fiano, Michelangelo Fiorentino,
James Abbott, (¥ Cait E. MacPhee, (@ Fordyce A. Davidson, and € Niccla R. Stanley-Wall Francesca Giunchi, Chiara Grasso, Luca Lianas, Cecilia Mascia, Luca Molinaro,

PNAS July 2, 2019 116 (27) 13553-13562: first published June 19, 2019 https://doi.orgi10.1073/pnas. 1903982115 Gianluigi Zanetti, Lorenzo Richiardi, Andreas Pettersson, Olof Akre

Fditad by Carolire S. Harwood, University of Washington, Seattle, WA, and aparoved May 43, 2019 (received for raview American Journal of Epidemiology, Volume 188, Issue 6, June 2019, Pages 1165-1173,
Marzch 7, 2019) https://doi.org/10.1093/aje/kwz026
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NEWS

Shotos

Newesletbers

Home » News -

ELIXIR and Euro-Biolmaging agree Image
Data Strategy

o ® EURO-BIDIMAGING

On June 11zh. Fure-Biolmaging and ELIXIR published ajaint collabaration strategy on
image data ta support access ta binlagical image datz and link it ta biamolacular data
This collaboration is animportant example of two Eurcpean rezearch intrastructures
joiningup their rechnical strategies. which they now laok forward to implemant in
practice. Biologiczl image data is a ranidly changing field and this collabaration straregy
viill be continuousty updated as the twe irtrastructures develop and az their user nceds
change over theyears.

Eure Biolmagingis the pan Eurcpeanrezearch infrastructure forbiolegical and medical
imaging. ILis adistribuled infrastruclure Lhal will provide open access Lo innovalive
Llological and medical imaging lechinalogies for European researchers, Iowill alse
provide Lraining in imaging lechnologies and Lhe sharing of best praclice and image dal a.

You will lind more information on Eure-Biolmaging at wewv.eurobioimaging.eu

Youcanfindthe Furo Biolmaging - ELIXIR Image Data Strategy far downlaad bore o
[.pdf)

Pazed Wad 11 Jure 2024
Bock Lo News pope
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Euro-Biolmaging — ELIXIR
DATA BRIDGE

Structural Imaging
Cellular Phenotyping

Cellular Atlas

Model Organism Atlas

Human Atlas

o EURO-BIOIMAGING

elixir

Euro-Biolmaging— ELIXIR Image Data Strategy

https://elixir-europe.org/sites/default/files/documents/euro-bicimaging_elixir_image data_strategy.pdf
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October 2023 Metrics

Raw data size

Image files
5D Images
2D Planes
Organisms
Genes
Antibodies

Compounds

385 1B

38 M
14 M
118 M
/1
389 K
12 K
40 K

Organism NCBITaxon
https://www.ncbi.nlm.nih.gov/taxonomy
Study Type Experimental Factor Ontology (EFO)

https://www.ebi.ac.uk/efo/

Screen Type (HCS)

Experimental Factor Ontology (EFO)
https://www.ebi.ac.uk/efo/

Screen Technology Type
(HCS)

Experimental Factor Ontology (EFO)
https://www.ebi.ac.uk/efo/

Library Type (HCS)

Experimental Factor Ontology (EFO)
https://www.ebi.ac.uk/efo/

Protocol

Experimental Factor Ontology (EFO)
https://www.ebi.ac.uk/efo/

Imaging Method

Biological Imaging Methods Ontology (FBbi)
https://www.ebi.ac.uk/ols/ontologies/tbbi

@&sathes @@

Phenotype Cellular Microscopy Phenotype Ontology
(CMPO) https://www.ebi.ac.uk/cmpo/
Clinical/Pathology SNOMED CT
https://bioportal.bioontology.org/ontologies/
Compounds PubChem

https://pubchem.ncbi.nim.nih.gov/
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bulk_annotations

For a more complex example, try 2query=(shape>6609251)&(shape<6609254)
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Downloac as CSV: | wWho

le Teble |

Show current page as: CSV

To filter rows you can use a query based on named columns. For example, to filter for rows where shape is greater than 6609251 add ?query=shape>6609251 to
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umi_seq
TTGTATTAGTTTATGAATGCTGCCA

AGGTAACAGCCGCCGGTGAAGCCCT

CATTGAGAATGCTAGTITCGTATTCA
AAGGTTGCATAGAGAAAGGTTACCT
GTATTAGTTTTGGTGTAGTATGCCA
CTACGGATTATATGTCTTCTTTCCT
ATAGTTGAGGATCGAGCCGGGGTAT

IGGACGAICGAGGGIACTGGIGCCA

CGTGCGTGTTTGATTAGGTTTTCCT
TTTAGGGTTGATGGTACTGTTGCCA
GTGTATACTATTTTCATCTGTGTCA
TTCACTAAAGTATCCGTCGTTGCCA
ATTTCGTGCTTGTAGGTGCGGTCCT
TAAGTAGGCCGTGAGACGTAGTCCT
TGCAATTTTGAGTTGGTGGATGCCA
AGCCATGCCCCTTTTATTCATCCCT
GTTGGAAAGTAGATTCGAAAAGTAT
ATTGTTTTAAAAGTCGAGIATTCCT
GCTCAATACCAGTGGCGGATGGTCA
CTTGGAACCCAAATTTTTACTTTCA

AT TAATAAAATTTATTTNS AT AAT
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Moore et al. (2021). OME-NGFF: a next-generation file format for expanding
bioimaging data-access strategies. Nature methods (2021). Published: 29
November 2021 DOI: 10.1038/s41592-021-01326-w
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TECHNOLOGY FEATURE ’ 02 Oclober 2023

How open-source software could finally get the
world’s microscopes speaking the same
language

A plethora of standards mean shareable and verifiable microscopy data often get lost in translation. Biologists are
working on asolution.

Michael Brooks

nttps://www.nature.com/articles/d41586-023-03064-9
nttps://news.ycombinator.com/item?id=37737318
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| - 152811
| | -- 152811 manual analysis clustering graphclust clusters.csv
| | -- 152811 manual analysis diffexp graphclust differential expression.csv rd”ﬂlé
I | --
152811 manual analysis diffexp kmeans 10 clusters differential expression.csv
| |-- 152811 manual analysis pca 10 components components.csv
| | -- 152811 manual analysis_ pca 10 components dispersion.csv
| | -- 152811 manual analysis pca 10 components features selected.csv
| | -- 152811 manual analysis pca 10 components prajection.csv
| | -- 152811 manual analysis pca 10 components variance.csv
| | -- 152811 manual analysis tsne 2 components praojection.csv - = i
| | -- 152811 manual analysis umap_ 2 components projection.csv Spatlal Transcrlptomlcs
| | -- 152811 manual.cloupe
| | -- 152811 manual filt ; >
| | -- 152811 manual filti:red feature bc matrix__ features.tsv. gz 1500 1600 1700
| | -- 152811 manual filtlpred feature bc matrix_ matrix.mtx.gz
| |-- 152811 _manual_metrjic_summary.csv (base) -bash-4.2% h51s filtered feature bc matrix.h5/matrix
I l" 152811_manual_m01; Ule_info.hs barcodes Dataset {3871}
| | -- 152811 manual_raw eature_bc_matrjx__barcodes.tsv.gz data Dataset {4665604/Inf)
| | -- 152811 manual_raw Feature_bc_matrix__ features.tsv.gz features Group
| | -- 152811 manual raw [feature bc matr1x.h5 | indices Dataset {4665604/Inf)
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| " 152806_20x_highest_res_image.]pg large images (png, 40k x 40k pixels)
-- ACGCCTGACACGCGCT-1,0,0,0,
20201207 _LocationModelLinearDependentWMultiExperiment _1Sclusters_209521ocations_ TACCGATCCAACACTT-1,0,1,1,
19980genes ATTAAAGCGGACGAGC ,0,0,2,
. . GATAAGGGACGATTAG-1,0,1,3,
| -- adata_visium_joint_obs_ table.csv GTGCAAATCACCAATA-1.6.8 4.
:-- ada;i_;151um_Jo1nt_obs_tab1e.xlsx TGTTGGCTGGCGGAAG-1.0.1.5.
-=- Sp.h>a GCATCCTCTCCTATTA-1,0,0,6,
-- W cell density.csyv « ” GCGAGGGACTGCTAGA-1,8,1,7,
I__ w:cen:densit;_qos.csv B “raw” data B processed data e L
I__ W mRNA count.csv GCGCGTTTAAATCGTA-1,0,1,9,

-~

-- W_mRNA_count_gB5.csv Slide courtesy: Luca Marconato (EMBL)
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o = OMEFILES  [Et
AnnData -
{..}

scverse

Single cell and
spatial omics data analysis

|
.> SpatialData

-
Fmo @iz —
-— WL sarr
e » ( ]

napari

Very large images, standard Interactive visualization
cloud-native formats and annotation

Slide courtesy: Luca Marconato (EMBL)
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= OMEFILES

@ storage format

tables

points

shapes

labels

images

@ convenient readers

| € s
Xenwm

python library

spatially-aligned
datasets

transforms

spatial
queries

ol

— L[
-

d
——

A A . NAl observation

___ ‘ A ﬁ A aggregation
translate scale rotate chain

@ interactive annotation deep learning ecosystem
and visualization interface integration

4 ®. - §
@€@+OPyTorch e *
; ~niait ?

<. DNA

@gsE. ®O

spatialdata sd
naparl_spatialdata

Interactive

N—Jl4
3I0IMAGE

sdata = sd.SpatialData. read(" spatialdata-sandbox/merfish/data.zarr ")

nrint(sdata)

interactive = Interactive(sdata=sdata)
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wo = OMEFILES o

3I0OIMAGE
Consumers
Napari WebAtlas BIA IDR -
CZI Core Funding HCA WSSS Extension through 2023 EBI Core Funding .1 I Wellcome into 2024 —A—
Formats Stack Development
SpatialData

CZI Single Cell - Data Insights 2023-2025

i HELMHOLTZ :'==:;_ sanger

EMBL ::

Languages: Javascript, Python, R

NGFF | CHAN ZUCKERBERG = BROAD = HARVARD
NFDI4BIOIMAGE 2023-2028 (X {AIE!?EJT\! % BioubNetwork ESDNOAR  QRARVARD
CZI EOSS5 2022-2024 ® O

L N

hhmi | janelia kitware JIliT 2

Research Campus RIK=N

Languages: Java, Javascript, Python

Zarr
CZI EOSS4 2021-2024 il | . |
i Google Research = Microsoft @

Languages: C/C++, Java, Javascript, Julia, Python, R, Rust
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A brief history

"Bea computes” Henning Falk
NumFOCUS CCBY 4.0

https.//github.com/zarr-developers/zarr-
illustrations-falk-2022#bea-computes

2018 2024

o0 — iy  p— — 6.‘53‘”; —

{*OME 7 OMEFILES = IDR ¢ zarr [=]] {©) @m- NFDIa
$ BIO-FORMATS
s+ OMERO
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https://github.com/zarr-developers/zarr-illustrations-falk-2022#bea-computes
https://twitter.com/DrHenningFalk
https://numfocus.org/
https://creativecommons.org/licenses/by/4.0/
https://github.com/zarr-developers/zarr-illustrations-falk-2022#bea-computes
https://github.com/zarr-developers/zarr-illustrations-falk-2022#bea-computes

@&sathes @@

- NJl 4
3I0IMAGE

vos OMERO = OMEFILES

y

* OME.Perl * XML
* OMERO3 * TIFF
* OMEROA4 * Zarr
* OMERO5

€ BIO-FORMATS

* Imagel) Macros
* Library
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Convention
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