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Problematique 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 donnees rendues publiques.

- Exploitation de la base de données

- Questions ouvertes
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Une plateforme de données héterogenes: 200 To par
an):
Cell & Tissue Imaging Facility PICT Institut Curie

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)

lon spectroscopy

HCS: 2 InCell systems + Compound Libraries

v
- e
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Biology of centrosomes and Cilia BASTO
Dynamics of Intra-Cellular Organization PEREZ -

Morphogenesis and intracellular signalling LOUVARD

S

Biologie cellulaire systémique de la polarité et .
de la division PIEL

Biophysical and molecular basis of cell adhesion and
migration DUFOUR

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

Cytoskeletal Architecture and Cellular
Morphogenesis TRAN

Membrane and cytoskeleton dynamics CHAVRIER
Traffic, Signaling and Delivery JOHANNES

Structure and Membrane Compartments RAPOSO




Example of Methods using bio image informatics for cell
biology from microscopy

Molecular dynamics/ Deformation

Functional Imaging Single c.eIIs studies: qua!ntlflc.atlon and computational model
never single -> cell registration of embryonic brain
normalisation (Correlative development.

Microscopy)
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Exemple of imaging modalities: HR microscopy

Experimental sequence of 27 529 frames
(128x128 pixels) 16 bits for 1 final image : 1
GO

‘-_.P,B The Nebed Prize in Chemistry 2014

The Nobel Prize in
Chemistry 2014

PALM etc.. Based on,
Blinking fluorescent
proteins




Nd-Images

10000x10000x1 byte =100 MB

5 R :
..v“' o 4 1 A )
WF 384x384X50x s B
colorsx2 bytes 3 g 6"
e i -
=29.5 MB

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

1040x1288x20x300x2
colorsx2 bytes =3.214GB
CIL:40982




N d - I m ag eS 10000x10000x1 byte =100 MB + 3D

reconstruction+ mosaick

And co. TR
i i
..v“' % 4 1 A )
WF 384x384x50x st R
colorsx2 bytes 3 g 6"
e = ="
=29.5 MB + 3D

deconvolution

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

+ reconstructed
image+
intermediate
detection

1040x1288x20x300x2
colorsx2 bytes =3.214GB
+ Reconstructed Spim Data




-> Un traitement des données indissociables des
données brutes.

-> Données mieux résolues, diminution de la
phototoxicité, imagerie multimodale (corrélative)
Passage a l'unité de mesure d’archivage au
Peta Octet

-> Garantir ’acces aux données 5 ans aprés publication (responsabilité de
I’utilisateur mais aussi de la plateforme?)
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2 types de besoins

Donner un acces publigue mais sécurisé (cf.
Recommendations BioMedBridges)

Gérer la production et I'analyse de données « de travail »
produites sur une plateforme

@ Institut Curie - nom de I'émetteur - Titre de la présentation 10 | 29 juillet 2020



Life Sciences

Bioformats \4%47 Strand

The Bio-Formats Library
Bio-Formats, the solution for reading proprietary microscopy image data and metadata.

Bio-Formats is a software tool for reading and
writing image data using standardized, open
formats. Bio-Formats is a community driven
project with a standardized application interface
that supports open source analysis programs like
Imagel, CellProfiler and Icy, informatics solutions
like OMERO and the JCB DataViewer, and
commercial programs like Matlab.

Bio-Formats is developed by the Open Microscopy
Environment consortium, including development
teams at LOCI at the University of Wisconsin-
Madison, University of Dundee and Glencoe
Software. Licensing and citing information is on
the OME licensing page.

Bio-Formats currently reads and converts more
than 120 file formats to the OME-TIFF data
standard.

0200000 0000000 007 00000
0:°0°0: 00000 0000500 0000 0005050000000
0N 9000 000 000 0 (00D R 0606600 0000



Available resources for biological images

)i‘ Contributors Help Login

(CELL @ @) ) €

an image library

—4 vanced

Cell Process Cell Component Organism Pivot View
[ Add to Photobox | CIL-40982%

Description

A video of Arabidopsis thaliana showing a lateral root growing out of the
primary root. Arabidopsis thaliana is widely used as a model organism in plant
biology. This movie is created from image stacks recorded every 15 minutes

over a period of 75 hours using digital scanned light-sheet microscopy. Second
Prize, 2011 Olympus BioScapes Digital Imaging Competition®.

Technical Details

_;BIOSCBPES

ITERMATIONAL DIGZTAL IMAGING COMPETITION
Biological Sources Imaging
NCEI Organism Classification Image Type
* Arabidopsis thaliana A *recorded image
= thal 3
a""‘?’ﬁr {thate cress) Imaging Mode
Cellular Component - scanned sheet microsopy
i H cell wall * fluorescence microscopy
Llcensmg m cell nucleus
— S o : T o v = s Parameters Imaged
\ Attribution Non-Commercial; No Derivatives:This image is e : Fliittascence smicsion
licensed under a Creative Commons Attribution, Non-Commercial, No BlOlOglcal Context
Derivatives License. View License Deed | View Legal Code Source of Contrast
FIO'O%I(B' Process » distribution of 3 specific prozein
* latera nation
n m e n Wiweet|(3 Sllam * roct dev Processing History

* z-stack reconstruction

Comments:

Attribution

Camnla Dranaratinn
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Available resources for biological images

Il B jo] Search | A Home @About BEAContact JCB | login

Welcome to the JCB DataViewer! The JC ataViewer facilitates viewing, ane and sharing of multi-dimensional image data
associated with articles published in The Journal of Cell Biology
View All 838 Screens = List Gallery

’ y
- T & -

The shelterin protein POT-1 anchors The RNA-binding protein Fus directs

B-Globin cis-elements determine differential
nuclear targeting through epigenetic

Caenorhabditis elegans telomeres thr translation of localized mRNAs in APC-RNP
modifications

SUN-1 at the nuclear periphery granules

Helder C. Ferreira, Benjamin D. Towbin, Thibaud Jegou, Kyota Yasuda, (...), Stavroula Mili

Qian Bian, Nimish Khanna, Jurgis Alvikas, Andrew S.

Belmont Susan M. Gasser

jcb. 2013, 203:727-735 DOI: 10.1083/jcb.201307181.

jcb. 2013. 203:737-746 DOI: 10.1083/jcb.201306058.

jcb. 2013. 203:767-783 DOI: 10.1083/jcb.201305027.

inte de www.surveymonkey.com...




Why do computer scientist needs acess to sample
annotated images

material to work/test/assess (CHALLENGES)

ACCESS to what other used (also processing)
Blll.info

bill info: Biolmage Information Index
biii info/ + Traduire cette page

+ ta athon Bl 15 & wabeie kv JiﬁLﬂoh Mags § 1850 We manualy sot
gg Ie(mr\: ages. fur you to search Yoo 1wnr1-o‘ ndmnm for & cmq
CONuké -.bﬂr- page O nomawRuess lie Date 26 43 1~'n»:-x! w8
|',rl ::
Workfiows Forum
Home Morkfiows. Workdows Pened 1o Orupal by Drupatsing a
Recent Ets. Bao-image Projact of More ®an (Juat
Languages nssue
Languages used for 5o image Plot Me cenroid Yacks sndl area
Informaacs (chck for opiads) svohnon of the calls of 3 tissue
RoadMap About
Atentative roadmap of Sill Phased What B8 can do fof you, whiad you
(done), Taggng using the <an 8o for Bill Esisting software
EuBIAS Feed aggregalor
EUBIAS Mandfesta Cate: June 18 Poniad 10 Ongal by Divpaizing 8
2013, Authors Kota Mg Project of Mors $van {just
Componeants Software
naw acoount - Request new NyuronShudio, Susan L Weasna
:::::::::: IComponients Prinapal imealigator Painck R

Création d’une base d’outils et workflow logiciels , avec

des données tests associées (vers du benchmarking?)

@ Perrine Paul-Gilloteaux-Séminaire OpenData-17-19 Décembre 2015

10/12/2013



Available resources for biological images

Broad Bioimage Benchmark Collection E BROAD

Annotated biclogical image sets for testing and validation INSTITUTE
rtrecucbze Image sets
Imasge stk
Identification and segmentation
Benchmmng
Ascenven Dercrpnan Wade Fuben Grrmne ruth
Canmitute BEECH Fuman HT29 20mn conoes cats Famacent Y < ]
HESCOOT  Chvtucotes KCTET cets Fusescend = &
6;;“ Spmrechy BERCHT) e ambroy oe nw D9
& rovprmatacgnt BEECON4 SAONC ot Fuwearent wo D
@D Cuomes 3t styees
@ Sisedesisses wmcoas Tyratete cals Tredcan uxe DO
(2= w1t Mamas U086 colly cont of fecem Fuamacent 220 °.
BEECH)T DvsOoA KOIET setd Fusaroen w @&
MECO0) buman HESO soin caoce tals Pusascerd N ¢
BEECOTE Hapman i bisod oedy o
BEECUY C P IVEATAR SESY (NN IITHNSLON| SN 0 300 OO0 = OO
——— a—
Homs 7
[ — Most important Other Datasets Supplementary Data
Eeape i
ety Raw and processed mage coliections - 1S 2006 MmEC2
2 W CHO ISMB 1007 Veas iryge Clsusication
Uazaso 1 RT S T
tLE AR 4D ST3KE 8et) Crtameny 2007 Crenezatee Modeh
3D 311 BT Set2
frenriy | IDUCE
Mﬁ . Hand- babebad mage codecnom
‘f‘J—m 21D 510wt L2OW sogwesied ook
™ soner;
Odver collecncas
Seviker . "
PaD | LCSF vonst GEP onaess
Walds
Dats
Coomvict L | r
Anitannes LT Cocho, A Shadi and B F. Marphy (2009) Naclew scpnestation in microscpe cell sragee A hand-segrented datsart 2ad conpasinns of algords
f"““;w Troceekegn of e 2007 [EEE eerasticeal Syuposk oo Bicmedical lmageg (ISHI 2009), g S18-521
Lacuatatans Satagy
Lo fu: Barraage
Lot VY
Qs Toercey
Depenrsent
atrediy
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Researchers deal with huge data and complex
analysis workflows

Acquisition

. Annotation

Proprietary-, Collaboration

Platform

Image i e , Analysis i.ggé‘ Publishing
Processing s « G

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



Requirements for Image data base software

FRANCE-BIOIMAGING

Montpelller RIO Imaging
WIDE

Institut Curle

Institut Interdlsclplinalre
des Neurosclences,
Bordeaux Imaging Center,
Bordeaux

LM

Plateforme
Bloemergences

Structure
Plateforme
Mombre erviron BO0 actifs distribués | 400 dont ertiron 10% ertviron 100, dont un 20&ine | 250 20
d'utilisateurs (2011) | sur diférents sites (12 sites) | externes en SPT (Gros Ltilisatelrs)
10 % wenant du secteur privé
Production annuelle | = 10 To (devrait algmenter) | =100 To (y compris =40 To(beaucoup de SPT, | =15 Tofan pour 10 aTa
(2011} données traitées) grosse bande passante | microscopes (devrais
20Gohposte) allgmenter)
Production & Seulement un % de la 100%
archiver production annuelle:
archivage=archivage données publiges et Gold
4 lang terme standards. Durée de
congervation: 4 ans aprés
publication polr dofnées
publidges, sQrement plus
pour Gold Standard/
remargles PlusieUrs sites suUr MLt site (COrsay ef Paris) MUt site

particUligres

tartpellier
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OMERO/ OMERO via Glencoe

About OMERO
What is OMERO?

From the microscope
deskti

W (rop pewra- 00 a3ty . 1aa AR 00 o

to publication, OMERO handles all your image
organize, analyze and share your data from anywhere you have inte
top app (Windows, Mac or Linux), from the web

CORen Dty Bavms. W o s —e
SBws . U

S T 259

Seages jou 18 vears
oy 1T F dad bl

1T 4 wamee 1ol

)

SALAlRA RN

secure central repository. You can view,
ss. Work with your images from a

sina

ternet acce
or from 3 d party software.
LS

Export

Export vour images for
analysis or publication.

Save images as 'figures’

o - ——
Import Organize View Analyze
Over 100 file formats Organize by 'Project', Move through multiple Draw and measure
supported. including all 'Tags' or acguisition date. dimensions, copy and regions of interest, write
major microscope Annotate with apply rendering settings, Pvthon scripts in OMERO
formats. attachments, comments, zoom and pan 'Big' or connect to OMERO

ratings. images.

@ Perrine Paul-Gilloteaux-Séminaire OpenData-17-19 Decembre 2015

ready for presentations.

from vour favorite

analysis software.
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BISQUE

Upload Download @ Analyze @ Browse  Find resources using tags O Sign inv @ -
ty: mages = (=) Removesslected || dataset: Experiment3

»

g Image Repository

Annotate and modify

% Download v
preview for "Experiment3”
::::'; | B | & v) (2) (% > Showing 1-6 of total 23 Annotations: || Analysis Map
Sty Ry i — 5 ML I Add Dele & Import |3 Export v
Organizer « Name Value
© Add % Reset
2l
v

XS & f
Neuron6DEV14.0ib Neuron6DIV21.0ib Neuron5DIV21.0ib

10/12/2013
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BioEmergences

BioEmergences Platform

g &« ¢ R

Storage Computation Database Tooks

' Raw data

BioEmergences Platform
Research and Education

BioEmergences Cohorts based on
Database .
irods

10/12/2013
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Image data base

STORAGE - ‘\CJ Processing batch of
GO o images on cluster
y"' y"' "" ﬁ@i (denoising, deconvolution,
: D)
J J J - §
d 3

Images Server+ Metadata +annotations (manual or analysis results)/
attachme ats (publications,xls file

)

Acquisition Client Web Client

Interface Web admin for project

[ ¢
0 wwdud

_—
ehsn
——

L 5
L :
3 . =2

Dynamic Organisation,
Visual search or
advanced search

functionalities

A

managing

~

-

Automatic analysis
without full download,
Data fusion, advanced

visualisation EXEMPLE

J

Metadata (pixel size,
acquisition time,...)
annotations,
Parsing nD images
Insuring reproducibility by
storing all processing

\ Strand
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D

institutCurie

Ensembie, prencns le cancer de vitesse.

CID now \ e

2 x 1 PB Storage
- Redunded
- Scalable

=

Storage (primary)

Storage (backup!

o )
80Gb/s Bandwith

> 128 cores of 800
1TB memory of 6

img-cmms1 img-cmms2

Web (HA)

Inside Users

Remote access network (DMZ)

Reduael (HA)

i\‘

@ O

~, Outside Users Internet

l
L ROl 1 1 11 I8l 1 1 1 BHe ol 1 1
o900 o

" 1@ T Y Iohiel I I 18

& J\ Strand
( \& ) Life Sc‘xelnce?.

AJaoi

v

True Collaborative tool :

e All users are accessing the same infrastructure
with hierarchical rights.

e All images are stored on a central secured place,

and are indexed

Security & Scalability :

We have an overall High Availability infrastruture,
with many parts shared between platforms (NGS/
Bioinfo/lmaging/...) :

Network

Storage

Database

Computing

What next ? :
Migrate CID on the Web shared infrastructure.

Take profit of « big data » processing.

Some key numbers :
e 800 cores & 6TB compute Cluster

* 1 PB scalable & redondant storage
e High througput network

Big Data processing ready ! ©



Exemple of additional clients: Tile Viewer for big data

through a url invokation
Search: imageWidth:[5000 *




Exemple of additional clients: RUBIES: specific for
HCS data (compound librairies management etc.,

hits...) (WebLab based)

s-)-;
'-

«ComplexType»
£ PieceDfknowledge

data : anyType

Clear THuniay 9 Dowunine Sranetynt

3 * 4 8 2 6 7
T B o e e

«ComplexType»
£l Annotation

«ComplexType»
E! LowLevelDescriptor

annotation

data : anyType

1 curie:¥acan. curie. firdfproect 16 erkax—teLa_CCRS_BreesDr
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cure:Nacon cure, fivatpraect-ClSmepbcar—Hela_CORS_ Sceendn

50

New Foldnr | Movn Selucsion | Dedeto Suloctuon |

More Intormation | Add To Export

Metadata Display Portlet =+ X

«ComplexType»
£l composedResource

«ComplexType»
£l Resource

uri & anyURI

Dmitri Voitsechovitch

Shorrntice Links Fiher
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Organisation

Have access with different levels of
rights

Jsers N Projects (=//
(administrator/Facility Staff, rdf graphe
Team Leader, project nommé?)
Manager, Team Member o
A . g Access to 2ecords are AC'[IVG

ctive defined by access to rchived
Suspended projects
Deleted Are part of one or several

projects (without
_ duplication)
Records (=imagedata)

+Metadata, annotations,
attachments+ history and
links (SQL + noSql)



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




malaria parasite invasion in the mosquito tissues

Biological experiment

o~ " : P. berghei infection
. | —

Data collection

== B

Spinning disc
3D and 4D Ty
live imaging
Data management
<;( )
-
-> .
Image data base Data annotation

4

Quantitative data analysis

position tracking intensity
( e ' . P> blood meal
Un , |

'L basal lamina

Kinetics of parasite invasion b

. ; \/\
s
e




Data are annotated

e Permine Gilloteaux Launch Acquisition Administrator  Setfings  Help L

hi Reset Zoom Sel Thumbnail Screenshol Results  « Actions _
asite invasion in the I All Channels Full Resolution .
p— Attachments

Navigator

v &= Malaria parasite invasion in the mosquito tissues | Fields
> [ mosquito (7B):36
¥ %= mosquito (DSX):53

> B TPI (19):2

F B TPI (19.5):2

» B TPI (20):6

> I TPI (20.5):3

P I TP (21):2

> BmTPI (21.5):1
TR E2)13

> I TPI (22.5):1

> B TPI (23):1

* Bl TPI (23.5).7

b I TPI (24-25):15

¥ % mosquito (G12):61

P I TPI(19):3

» B TPl (19.5):1

» [ TPI (20):9

> B TPI (21):8

Apply Selection




Data are annotated. Results of processing at the
record level are uploaded by the processing
algorithm

Navigator

~

¥ % Malaria parasite invasion in the mosquito tissues

> = mosquito (7B):36
¥ %= mosquito (DSX):53

= NparasitesSemiManual (-8.70):22
> [ NparasitesSemiManual (8.70-17.40):13
¥ = NparasitesSemiManual (17.40-26.10):8
» ['m Dextran (no):1
~  Dextran (yes):7
> B TPI (20):1
> B TPI (20.5):1
> B TPI (23.5)4
¥ 5 TP (24.5)1
@ REVERSE ()1
» [ NparasitesSemiManual (26.10-34.80):5
» [ NparasitesSemiManual (34.80-43.50):2
b [ NparasitesSemiManual (43.50-52.20):1
» [ NparasitesSemiManual (60.90-69.60):1
¥ % NparasitesSemiManual (78.30-87.87):1

v % Dextran (yes):1

Apply Selection




Annotation automatically created are also be visual.

tine do Vilelort Launch Acquiseon Semings Help  Logow
Navigaion Bookmars Search Wor kflovws Tanks Downloac Annctate Downinad Share Transter Delete
All Chanmes Ful Resolution -
Malaria Farasite invasion Mosguito Tissues J 5 ATt o
Grey Scale Legends
Comments U
Scale Bar Z Projection
" Fa Waah History o
User Annotation Added by Glorta Volohonsky a

user oo [Destran, nod & sdded Dy pvolihinsiy o
fecod 1771

User Annotation Added by Glara Volohonsky

Select LUT Sor wDDX2

user aanotason (TP 22 51 & added hy gvolchonsky o0
recawd 3771

User Annotanon Added by Glea Yolononsky

uSer OSSO [roseste. G12) & aded by guoeiarsay
on secoed 1771

Task by Feciity A
.
(2] Page 45
Spectium
Imuge Matadata o
RRCor Matatata 4

~

Uanr Armbsaton v




Information at the object level (here parasites and

cells)

User Attachments
Ana ItsC ells xdsx

Fate of c=is rivaded

Parasites trajectories, shape factor
and distance to nuclei pattern,

AnalyseResultsParasites.xlsx

cells invaded s
Gloria15.txt
Invaded cells trajectory (with ot fle
motion compensation) and
System Attachments
dextran response
S— >0
R € 20 ‘ o > | #
Uploeded By Shee Count tme of infect Frame Count Channed Cour Image Width  Image Heght mosquto 1 Dextran Nperastes REVERSE
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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,ApplD accsworc) ;. CONNECTION







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

Probability that the parasites can NOT cross
the midgut epithelial tissue

0,8

computed as the ratio 07
of parasites not having
crossed (inside or
under the cell layer) 0,5
against total number
of parasites)

0,6

0,4

0,3

0,2 -

0,1 -

0

19-20.5 21-22.5 23-25
Time post-Infection (in hours)



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

L R U= SN TR = ] (RTINS —2= PR TR [N UNI]

Administration

Projects

Projects Memberships Team-Project Association User Annotations

Choose Project:  Malaria parasite invasion in the mosquito tiss ~

Members

aF Add &7 Edit & Remove ¥ Download As CSV Search

User Project Role

gvolohonsky Malaria parasite invasion in the mosquito tissues Manager

Add Member




Autre exemple d’exploitation de données interprojets:

(Projet en cours noeud IPDM FBI (Ferreol Soulez, Cedric Matthews, Fabrice de
Chaumont, Perrine Paul-Gilloteaux):

Génération d’un outil de métrologie automatique:

Utiliser la base de données imageset metadata d’intérét (microscopes, datas,
microscopes settings...) avec une tache de déconvolution aveugle lancée
automatiqguement sur toutes les images par microscopes:

Les psf générées sont uploadées et liées aux images avec les annotations
nécessaires , avec egalement les PSF réelles (possibilités de mise en place d’un
systeme d’alerte en fonction de |la date par rapport a la derniere PSF réel ou une
derive de qualité de psf calculée)



Interopérabilité déja 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?.

Un seul serveur ou des bases liables par API?
client tiers de liage (Exemple projet Shiva KDI

Bioinfo Curie)
Données a conserver?

Nouveaux formats éparses? Nouveaux format de
compression?
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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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Architecture

-Tomcat (clustering)

- 2 mysql databases (project independnat tables (such as microscopes tables,
users, teams, quota, etc...)+ project-specific tables (records storage location
and metadata, membership, etc..)

+ NoSQL key-value database(MemCached)
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gueries

Possibilities of query:

Search text:
Hela

Advance Query:

Advance Query Syntax Help

Found 65 records for:
Hela

>

+ [ Henri's Project (34)
%“-’ Microscopes Checks (4)
- Record Metadata (4)

m

~ % Open Image Data Base (24)
-l History (24)
| B Misc (24)
+ PreClem (1)

+ B Strand Test (1) -

Apply Selection

@ Perrine Paul-Gilloteaux-Séminaire OpenData-17-19 Décembre 2015
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-7 life Sciences

CID iManage g\#; Strand

Institut Curie/ Strand Life Science e

Settings

Access Ul

Avadis® iManage
Acquisition Ul

Access APls SOAP/XML/RPC [ -
, i Imaged

MATLAE Image Processing and Analysis in Java

oE—

Disseminate

Prepare Acquire Analyze Visualize

@ BIAT 2013 - Bio Image Informatics- Perrine Paul-Gilloteaux 10/12/2013



Avadis’ iMANAGE ......... ©

institutCurie

IMAGE LIFECYCLE MANAGEMENT

Avadis” iIMANAGE is an
enterprise-wide image and
analysis management
software platform for
Bio-Imaging researchers.

Avadis® MANAGE provides shared, secure, uniform and open access to Image Itfe cyde data and algorthms.

It fadlitates effective management of heterogenecus Images and complex analysts workflows.

IMANAGE IMANAGE
ACCESS ADMIN
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IMANAGE
ACQUISITION
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IMANAGE IMANAGE
MOBILE APis
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sarver.

www.strandls.com/products/Imanage
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Exemple of additional clients: RUBIES: specific for
HCS data (compound librairies management etc.,
hits...) (WebLab based) n~~ivivimivnnabhaiian

<<inteface =
SourceReader

getResource{usageContext: String, offsak: ink, limit: int): ComposedResource

=interfare =

Analyser
processiusageontesk: Sring, resource: Resource): Resource

Z=inberfaca s =
Configurable

configurefusage_onkext: Stnng, configuration: FeceCfknawledgs)
resebZonfiguration{usageContexk: Skring)

cinterfare ==
Indexer

index{UsageConiest: Strng, resource: Resaurce)

< <inkerfacs> >
Searcher
= irkerfaces >
searchiusagelorcext: Shrimg, queryt Query, affset: ink, Imit: 0] Resulthet —[:):u Generic Inferface
=Zinterface ==
Tramnahle

sddTrairResorceiusag="ortexct; Sting, resource; Resource)
ErainfussgeConbssd: String)
resetTranedModel[usagecontext: Sring)

<xinkerfacs ==
ResourceContainer

! A saveRasourcalusageCorkext: Skring, resource: Resourca): LRI
| loadAesaurceusageConbest: Sring, resaurceld: URL): Resouros

=<interface ==
ReportProvider

addinformation{usageContext: Strinot, resource: Resource]
bldR eportiusagecontext: Strng): Resource

<=interface ==
DUeveManager

Y| HneztResor celusagslorkext: Sting Resource

Clear THuniay 9 Dowunined Sranernt



Correlative microscopy
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Proteins attacking the parasite in mosquito LRIM, APL1, TEP 1 (hemocyte)

* Species of mosquito:
G12 (india)
DSX and HYPER ( African)

* Marker of damaged cells: Sugar Dextran, or hyper protein becoming fluorescent when binded
to H202 or whith OPH changed.

* Different time of infection, different times post infection.
Questions to answer:

—> Parasite going out the gut wall: rate and proportion against different time?

- Is there any shape factor of the mosquito as an additional parameter?

- Inside the midgut: which are the mode of displacement of the parasite among cells?
(assumption: the defense of cells attempting to eject the parasite would actually trigger the
displacement)



