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Imaging describes an emergent set of tools for gathering data to leverage 
knowledge on the mechanism and charateristics of biological functions 
across manifold  dimensions in space and time... 

                     Molecular technologies (-omics) 
allow to quantify genomic, proteomic, 
transcriptome information that requires 
functional annotation... 
 
                      Imaging technologies allow to qualify (describe) complex 

functional phenotypes in situ, inside intact cells and tissues... 
 
 

Biology	
  is	
  a	
  scale	
  problem...	
  

Func2onal	
  analyses	
  of	
  molecular	
  &	
  cellular	
  dynamics	
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Intravital imaging-2Pi/SHG 
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Figure adapted from 
Florida State University 
“Expressions” web-site  
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Imaging technologies 

“Molecular 
Imaging” 
technologies 

“Optical & 
Electron 
Imaging” 
technologies 
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Imagopole	
  mission:	
  Develop	
  and	
  apply	
  scien/fic	
  imaging	
  technologies,	
  in	
  the	
  context	
  of	
  
experimental	
  frameworks	
  aimed	
  at	
  understanding	
  of	
  biological	
  processes,	
  and	
  their	
  

usurpa/on	
  by	
  infec/ous	
  disease	
  

www.imagopole.org   



Defining	
  a	
  technical	
  plaOorm	
  group	
  

Technology Platform philosophy:  
platforms have a different focus to research units 
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Imaging	
  func4onal	
  &	
  molecular	
  dynamics	
  

www.imagopole.org 

• Ultrastructural Microscopies 

• Imaging & Flow Cytometry 

• Dynamic optical imaging 

• Intravital & in vivo imaging  

• Image processing & analysis 

• Bio-informatics, & statistics 

• Molecular imaging 

• Translational research 

• Reagents, Contrast Agents 
35 Permanent scientific, engineering, technical staff including 7 temporary staff (post-docs, students etc); 40 major equipment installations 
(imaging microscopes, scanning & flow cytometry, cryoEM etc); Informatics comprising 100 active clients, numerous file-, web-, and calculation 
servers, 10TB local RAID storage; 120TB FAS 6070 NetApp SAN storage a variety of “imaging” softwares: Huygens-SVI, Metamorph, Imaris, Osirix, 
imageJ, Definiens, 3i etc  



Imagopole	
  	
  	
  
Key	
  facts	
  &	
  figures	
  

• ISO	
  9001	
  Cer+fica+on	
  for	
  quality	
  in	
  service	
  standards	
  (Dec	
  2007)	
  
• IBiSA	
  na+onal	
  scien+fic	
  plaCorm	
  label	
  (Nov	
  2009)	
  

• >700	
  registered	
  users,	
  >45,000	
  hours/year	
  “burn-­‐+me”	
  

• 10%	
  External	
  users	
  
• 4	
  Patents,	
  1	
  SoSware	
  copyright	
  (1	
  spin-­‐out	
  Stratocore.com)	
  	
  

• >25	
  peer	
  reviewed	
  high-­‐impact	
  scien+fic	
  ar+cles	
  a	
  year	
  

• Global	
  annual	
  budget	
  millions	
  euros	
  (salaries,	
  consumables,	
  
equipment)	
  



Upon	
  request…	
  



Sample 
•  Body fluids 
•  Cell lines 
• Primary cell 
isolates 
•  Animal 

Cell sorting 
and 

enrichment 

Cell cloning 
expansion 

and/or 
harvest 

Analyze 
Biology 

•  Single cell level 

Animal 
Models 

•  In Vivo effect Intravital 
analysis 
imaging 

Cytological 
analysis 
imaging 

Dynamic 
Cellular & 
Molecular 
analysis 
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Mats Bergstrom et al., (2008), Journal Nuclear Medicine 49, 1204-1210.	
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• Primary cell screening 
• Sub-clone isolation for screening 
• Quality control 
• Isolation of transgenically modified pathogens 
• Animal models for in vivo & intravital imaging 





1000	
  healthy	
  donors	
  included:	
  3	
  visits	
  (V0,	
  V1,	
  V2)	
  

Whole	
  blood	
  
20ml	
  

Whole	
  blood	
  
50ml	
  

x40	
  s+mula+ons	
  

plasma	
  
	
  

stabilized	
  
RNA	
  in	
  TruC	
  

Nasal/Faeces	
  	
  
swabs	
  

Skin	
  biopsy	
  
1st	
  visit	
  

Daily	
  Transport	
  
18C-­‐25C	
  

BioTrial	
  
weekly	
  transport	
  

-­‐80C	
  

Flow	
  cytometry	
   DNA	
  

CIH	
  Pasteur	
  

magPix	
   RNA	
  profile	
  

Epidemiology	
   Cellular	
  
phenotyping	
  

Genome	
  
Sequencing	
   Proteomics	
   Transcriptome	
  

Profiling	
  
Microbiota	
  
Profiling	
  

Pluripotent	
  
stem	
  cells	
  

Clinical	
  
data	
   Serology	
  

Daily	
  Transport	
  	
  
4C	
  



Imagopole:	
  Pole	
  for	
  func/onal	
  molecular	
  dynamics	
  
	
  

Imagopole	
  mission:	
  	
  
Apply	
  cueng	
  edge	
  “imaging”	
  science	
  &	
  technologies	
  to	
  
studies	
  on	
  the	
  dynamics	
  of	
  biological	
  processes	
  and	
  their	
  

usurpa+on	
  by	
  infec+ous	
  disease	
  
	
  
	
  

“Imaging”	
  describes	
  an	
  emergent	
  set	
  of	
  experimental	
  tools...	
  

	
  



Plateforme	
  d’imagerie	
  dynamique	
   Image	
  and	
  
data	
  analysis	
  

room	
  



BSL2+	
  Equipment	
  for	
  live	
  cell	
  imaging	
  in	
  relevant	
  models	
  	
  



Small	
  Animal	
  Imaging	
  	
  Towards	
  relevant	
  biology	
  

New	
  animal	
  facility: 	
  	
  BIME	
  level	
  -­‐2	
  
(BSL3)	
  
	
  
2x	
  IVIS	
  Spectrum	
  

• 	
  Filters	
  20nm	
  band	
  pass	
  from	
  400nm	
  to	
  800	
  nm	
  
for	
  fluorescence	
  and	
  bioluminescence	
  
• 	
  5	
  mice	
  at	
  a	
  +me	
  
• 	
  second	
  system	
  equipped	
  with	
  a	
  CT	
  scanner	
  

	
  
1	
  FMT	
  (PerkinElmer)	
  

•  3D	
  NIR	
  fluorescence	
  
•  1	
  animal	
  at	
  a	
  +me	
  

	
  
Possible	
  under	
  development	
  system	
  (longer	
  term)	
  

•  Combined	
  Fluorescence	
  and	
  bioluminescence	
  

	
  
	
  	
  



HCS	
  of	
  Klebsiella	
  pneumoniae	
  mutants	
  library	
  
Joelle	
  Mounier	
  &	
  Régis	
  Tournebize	
  (P.	
  Sansonnee,	
  Molecular	
  microbial	
  pathogenecity)	
  

Acquisition 10x bin2 
Hoechst 
HC Cell Mask Blue 

Analysis 
Cells count 
Fitness of cell population 
Cells Size 
Subpopulation analysis 
… 

NI	
  

kp52	
  

clbi	
  



Development	
  of	
  a	
  high	
  throughput	
  siRNA	
  screening	
  for	
  deciphering	
  shigella's	
  infec+on	
  behaviour	
  
Nora	
  Mellouk	
  (J.	
  Enninga,	
  Host-­‐Pathogen	
  Interac+ons	
  Dynamism)	
  

Infec+on	
  Foci	
  

Infec+on	
  Foci	
  

Cytoplasmic	
  
	
  localiza+on	
  

Cytoplasmic	
  	
  
localiza+on	
  

Acquisition (10x) 
Draq5 
Phalloidin 561 (infection foci) 
CCF4 (FRET) (cytoplasmic local.) 

Analysis 
Number of cells 
Infection foci 
FRET ratio (cytoplasmic localization) 
Infected cells 
Subpopulations analysis 
… 



High	
  Content	
  Projects	
  –	
  Examples	
  








