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Gestion du cycle de 
vie des images en 
microscopie pour la 
biologie: 
Extraction de connaissances 
à partir d’une base de 
données images 



Problématique de la gestion de données image en 

microscopie pour la biologie 

- Définition des besoins et contexte. 

 

- Formats et outils de gestion de données disponibles, 

base de données images ouvertes. 

 

- Création du data center Curie, choix d’une collaboration 

avec une compagnie. 

 

- Exemple d’utilisation et de partage dans le cadre de 

projet, et dans le cadre de données rendues publiques.  

 

- Exploitation de la base de données 

 

- Questions ouvertes 
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Une plateforme de données hétérogènes:  200 To par 

an): 

Cell & Tissue Imaging Facility PICT Institut Curie 
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Photonic 
16 confocal laser scanning or spinning disk microscopes (3 equipped with 
femtosecond pulsed laser for multiphoton excitation, + laser 
photopertubation modules), 
- 8 video-microscopes, 
- 3 3D deconvolution microscopes, 
- 2 TIRF systems (with FRAP or PALM techniques), 
- 2 FLIM systems (TCSPC and phase modulation), 
- 2 high-resolution structured illumination microscopes (OMX and Nikon 
HR-SIM), 
-2 optical sectioning Zeiss Apotome systems 
-- new in 2015: 2 SPIM, une salle d’imagerie intravitale petit animal 
(multiphoton) 
- several standard widefield microscopes for routine observation or 
histology. 

Electronic  
4 electron microscopes (Cryo electron microscopy    Cryotomography 
Cellular tomography, Transmission electron microscopy) 
Ion spectroscopy 

HCS: 2 InCell systems + Compound Libraries 
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Dans un contexte de questions scitentifiques hétérogenes: ex: UMR144  
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Biology of centrosomes and Cilia BASTO 

Biophysical and molecular basis of cell adhesion and 
migration DUFOUR 

Cytoskeletal Architecture and Cellular 
Morphogenesis  TRAN 

Dynamics of Intra-Cellular Organization PEREZ 

Biologie cellulaire systémique de la polarité et 
de la division PIEL 

Space-time imaging of cellular dynamics of organelles 
and endomembranes SALAMERO 

Membrane and  cytoskeleton dynamics CHAVRIER  

Morphogenesis and intracellular signalling LOUVARD 

Traffic, Signaling and Delivery  JOHANNES 

Structure and Membrane Compartments RAPOSO 
… 
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Example of Methods using bio image informatics for cell 

biology from microscopy 

Molecular dynamics/ 
Functional Imaging 

Single cells studies: 
never single -> cell 
normalisation 

Deformation 
quantification and 
registration 
(Correlative 
Microscopy) 

Computational model 
of embryonic brain 
development. 
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Exemple of imaging modalities: HR microscopy 
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Experimental sequence of 27 529 frames 
(128x128 pixels) 16 bits for 1 final image : 1 
GO 
 

PALM etc.. Based on, 
Blinking fluorescent 
proteins   
 



Nd-Images 

1040x1288x20x300x2 
colorsx2 bytes =3.214GB 
CIL:40982 
 

WF 384x384x50x2 
colorsx2 bytes 
=29.5 MB 

10000x10000x1 byte =100 MB 

Palm Data 
197*188*10000*2 
bytes= 740MB 

10/12/2013 Perrine  Paul-Gilloteaux-Séminaire OpenData-17-19 Décembre 2015 



Nd-Images 

And co. 

1040x1288x20x300x2 
colorsx2 bytes =3.214GB 
+ Reconstructed Spim Data 

WF 384x384x50x2 
colorsx2 bytes 
=29.5 MB + 3D 
deconvolution  

10000x10000x1 byte =100 MB + 3D 
reconstruction+ mosaick  

Palm Data 
197*188*10000*2 
bytes= 740MB 
+ reconstructed 
image+ 
intermediate 
detection 
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-> Un traitement des données indissociables des 

données brutes. 

 
Données 

« brutes » 

Données 
reconstruites 
ou améliorées 

Quantifications 
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-> Données mieux résolues, diminution de la 

phototoxicité, imagerie multimodale (corrélative) 

 Passage à l’unité de mesure d’archivage au 
Peta Octet 

-> Garantir l’accès aux données 5 ans après publication (responsabilité de 

l’utilisateur mais aussi de la plateforme?) 
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2 types de besoins 

Donner un accès publique mais sécurisé (cf. 

Recommendations BioMedBridges) 

 

 

 

Gérer la production et l’analyse de données « de travail » 

produites sur une plateforme 
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Bioformats 



Available resources for biological images 

 

titre de niveau 2 
titre de niveau 3 
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Available resources for biological images 
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10/12/2013 

Why do computer scientist needs acess to sample 
annotated images 

material to work/test/assess (CHALLENGES) 
 
ACCESS to what other used (also processing) 
BIII.info 
+ taggathon 

 
 
 
 
 
 
 
Création d’une base d’outils et workflow logiciels , avec 
des données tests associées (vers du benchmarking?) 
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Available resources for biological images 

 

titre de niveau 3 
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03 juin 2013 

Researchers deal with huge data and complex 

analysis workflows 

Confer 

Setup 
Settings 

Proprietary 

Platform 

Image 

Sharing 

Image 

Processing 

Image 

Data 

Analysis 

Proprietary 

Platform 

Analysis 

Image 

Storage 

Annotation 

Collaboration 

Publishing 

Prepare 

Acquisition 
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Requirements for Image data base software 
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OMERO/ OMERO via Glencoe 
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BISQUE 
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Wide 
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BioEmergences 

 

10/12/2013 

 based on 
irods 
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Images Server+ Metadata +annotations (manual or analysis results)/ 

attachments (publications,xls file…) 

Acquisition Client Web Client Interface Web admin for project 

managing 

Processing batch of 

images on cluster 

(denoising, deconvolution, 

…) 

STORAGE 

Image data base 

Dynamic Organisation, 
Visual search or 
advanced search 

functionalities 

Metadata (pixel size, 
acquisition time,…) 

annotations, 
Parsing nD images 

Insuring reproducibility by 
storing all processing 

Automatic analysis 

without full download,  

Data fusion, advanced 

visualisation EXEMPLE 



CID now 



Exemple of additional clients: Tile Viewer for big data 

through a url invokation 
Search: imageWidth:[5000 *] 
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Exemple of additional clients: RUBIES:  specific for 

HCS data (compound librairies management etc., 

hits…) (WebLab based) 

Dmitri Voitsechovitch 

 



Organisation 

Users 

(administrator/Facility Staff, 

Team Leader, project 

Manager, Team Member) 

Active 

Suspended 

Deleted 

Projects (=// 

rdf graphe 

nommé?) 

Active 

Archived 

Records (=imagedata) 

+Metadata, annotations, 

attachments+ history and 

links (SQL + noSql) 

 

https://cid.curie.fr Perrine Paul-Gilloteaux 10/02/2014 - IBDML  Marseille 

Have access with different levels of 
rights 

Are part of one or several 
projects (without 
duplication) 

Access to records are 
defined by access to 
projects 



Example of on-going project (under submission).  

Malaria parasite invasion in 
the mosquito tissues 
Gloria Volohonsky 
IBMC Anopheles group 
Unistra 
Elena Levashina  
Max Planck Institute for 
Infection Biology 

https://cid.curie.fr Perrine Paul-Gilloteaux 10/02/2014 - IBDML  Marseille 



malaria parasite invasion in the mosquito tissues 
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Data are annotated 



Data are annotated. Results of processing at the 

record level are uploaded by the processing 

algorithm 

https://cid.curie.fr Perrine Paul-Gilloteaux 10/02/2014 - IBDML  Marseille 



Annotation automatically created are also be visual. 
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Information at the object level (here parasites and 

cells) 

Parasites trajectories, shape factor 
and distance to nuclei pattern, 
cells invaded 
 
Invaded cells trajectory (with 
motion compensation) and 
dextran response 



Example of analysis: proportion of parasites 

crossing the cell layer against time post infection 

Script in Matlab: surface fitting by a global 3rd degree 

polynomial in x and Y of the nuclei position to re expressed 

all parasites coordinates relatively to the cell layer 

ispace.login(true,Server,443,AppID, password); CONNECTION 

projectList = ispace.getActiveProjects();  SEARCH DATA 

is=ImageSpaceObject.getImageSpace(); 

projectSpecGuids=is.search(‘DSX’, 'Malaria parasite invasion 

in the mosquito tissues', conditions, 100); 

 

for i=1:length(projectSpecGuids)  GET DATA AND PROCESS DATA 

 test=rec.getAttachments(); 

 

 

end 

 

 

Upload Results and fill History 





Example of request done from Matlab to the database: for Anopheles 
Gambiae (DSX) 

0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

19-20.5 21-22.5 23-25 

Probability that the parasites can NOT cross 
the midgut epithelial tissue 
 

 

Time post-Infection (in hours) 

computed as the ratio 
of parasites not having 
crossed (inside or 
under the cell layer) 
against total number 
of parasites) 
 

https://cid.curie.fr Perrine Paul-Gilloteaux 10/02/2014 - IBDML  Marseille 



Once ready for publication: Making the dataset public or creating an 
account for reviewer: 
 
 

https://cid.curie.fr Perrine Paul-Gilloteaux 10/02/2014 - IBDML  Marseille 
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-L’interopérabilité plutôt que la centralisation 
Interopérabilité déjà possible (standardisation de la 
definition des ROI, API commune (proposition faites de 
webservices ‘de traduction’, web semantique pour inferer 
les demandes: ex requete: image reponse image et api 
dispos) inférence de type?.  

- Intégration de données hétérogènes: 
Un seul serveur ou des bases liables par API? 
client tiers de liage (Exemple projet Shiva KDI 
Bioinfo Curie) 
- Réduction des volumes: Données à conserver? 
Nouveaux formats éparses? Nouveaux format de 
compression?  
 

Questions ouvertes 
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Need (1/2) 

No image data conversions, no duplication 

-Uploads data to a secure server in the original format 

- Unique id for data (check sum like) 

 

Supports sharing and collaboration with access control 

- Allows users to upload, view, update or download data based 

on their access privileges 

 

Supports multiple ways of attaching meta-information 

- Annotations, comments and file attachments 

-Analysis results as query-able visual objects 

 

-Supports Archiving (data moving to another long-term 

storage but still searchable) 
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Need (2/2) 

Facilitates custom visualization and analysis 

- Access data from preferred analysis and visualization tools 

- Access relevant bits of data to build efficient web and mobile 

Applications 

 

Facilitate quota of storage and facility administration 

 

Facilitate easy access to analysis and visualization 

applications hosted on other servers 

- Run analysis on dedicated compute clusters 

- Access applications hosted and published by other users 

 

Highly Scalable 

- Supports on-the-fly addition of server nodes to scale 

concurrent usage 
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