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Outline 

•  Discuss how IMPC is using OMERO 

•  Presenting and disseminating 2-D images phenotype 
images 

•  Piloting federation, 3-D images 

•  Touch upon two other projects at EMBL-EBI using OMERO 

•  PhenoImageshare 

•  PDBe 



From Steve Brown, MRC Harwell 



IMPC Goals 

•  Create and phenotype over 20,000 mutant mouse lines  

•  Emphasize on disease associated genes, genes with little 
known function 

•  Provide a centralized data center and portal for free, 
unrestricted access to analysed and raw data 

The knockout- first,  
conditional allele 

WC Skarnes et al. Nature 474, 337-342 (2011) 



Adult Phenotyping Pipeline 



Mouse Phenotyping Informatics Infrastructure: 
High Quality Data, Reproducible Analysis 



Data Release 3.0 For Adult Landmark Paper 

Phenotyped Genes 1,453 

Phenotyped Lines 1,579 

Genotype to Phenotype calls 6,395 

Mutant mice analyzed 28,658 

Control mice analyzed 9,669 

Number of data points 14,288,659 

Number of images 98,521 

http://www.mousephenotype.org/data/release 



Overview of phenotype calls 

phenotype calls by gene 
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Many different image types 



Images support phenotype associations 

Tibia length -Cyp27b1tm1b(EUCOMM)Hmgu 
 

Control Mutant 



LacZ expression images (over 14,000) 



B
loom

sbury 

Decision 
Point 

Viable Sub-
viable 

Lethal  

P14 65.3 11.6 23.1 

Triage Table:  Current IMPC Ratios 

Adult 
Pipeline 

E12.5 

Viable 

Non-Viable 

Line: X Viability Primary Screen 

E9.5 E18.5 

E15.5 

Decision Point Viable Lethal  

After E15.5 15% 15% 

E9.5 to E15.5 20% 10% 

Before E9.5 25% 5% 

Estimated Ratios Embryo 

P14 



Embryo IMPC Imaging Modalities 

E8.5 E9.5 E12.5 E14.5 E15.5 E18.5 P7 
Live OCT 

(BCM) 
OPT (BCM, 

DTCC, 
TCP, JAX, 
ICS,HAR) 

Embryo 
LacZ 

(BCM, 
DTCC, 

TCP, JAX, 
WTSI, 

HAR, ICS, 
JMC) 

µCT (JMC, 
HAR) 

µCT (BCM, 
DTCC, 

TCP, JAX) 
 

µCT (JAX, 
HAR, BCM, 
JMC, ICS) 

MRI 
(DTCC) 

HREM 
(DMDD) 

HREM 
(DMDD) 

HREM 
(ICS) 

HREM 
(DMDD) 

µCT (JMC) 

BCM: Baylor College of Medicine 
JAX: The Jackson Laboratory 

DTCC: Davis Toronto Chori Consortium 
TCP: Toronto Center for Phenogenomics 

HAR: MRC Harwell (Pilot) 
JMC: Japan Mouse Clinic (Pilot) 

ICS: Institut Clinique de la Souris (Pilot) 
DMDD: WTSI, NIMR, Uni. of Edinburgh 



3-D image data 

•  OCT, OPT, μCT, HREM, MRI all output Voxels 

µCT 

HREM 

OPT 



Why use OMERO? 

•  EBI team choose to use OMERO for adult phenotyping 
images because: 

•  Open Source platform used in many places including EBI 

•  Converts many different imaging formats (BioFormasts) 

•  Active development 

•  Store the metadata as part of the image (OME-TIFF) 

•  Allows Federation 



Current Image Flow / Disk Usage 

HARD DISK HARD DISK HARD DISK HARD DISK 

TCP JAX UCD BAYLOR 

HARD DISK HARD DISK HARD DISK HARD DISK 

PhenoDCC 

HARD DISK HARD DISK HARD DISK HARD DISK 

EBI 



Image Federation 

OMERO 

HARD DISK 

OMERO 

HARD DISK 

OMERO 

HARD DISK 

TCP JAX UCD 

OMERO 

HARD DISK 

BAYLOR 



Challenges 
•  Setting up an OMERO 

•  Synching between OMERO instances 

•  Dependency on post-gres SQL 

•  Handling, viewing 3-D data 

•  Getting metadata into OME-TIFF 

 



Was it worth it? Yes!! 

•  Images on portal, being pushed to 3rd parties 

•  Engaged developers 

•  Workshop  

•  Piloting Image federation with JAX, other IMPC parties 
interested 

•  Others at EBI are using OMERO 

 



Project: PhenoImageShare 
                     

•  Pilot project for online image annotation and imaging 
resource federation 

•  EMBL-EBI and Univ. of Edinburgh 

•  Focus on genotype-phenotype data 

•  Cross-species integration platform 

•  Cellular, Fly, Mouse, Human 

•  Phenotype annotations through web interface 

•  Supports ROI drawing, free text and ontology term 
annotations (with autosuggest) 

•  http://www.phenoimageshare.org/ 

Images courtesy of http://www.virtualflybrain.org/ and http://www.ebi.ac.uk/panda-srv/tracer/  





Metadata split not just an IMPC challenge! 

•  Embed metadata in 
OMERO- TIFF 

•  Proposed in march: 

•  Bioformats API to read/
write data 

•  Store the Regions Of 
Interest (ROI) and 
annotations with the image 

•  Reading extensive 
metadata from TIFF header 

•  OMERO 5.1 

•  Phenoimageshare widget? 

Image  
download 

Metadata 
import 

DB Solr OMERO 

Download Query 



Resource: PDBe   (pdbe.org) 

•  The Protein Data Bank in 
Europe supports the 
deposition, annotation, and 
dissemination of 
macromolecular structure 
data 

•  Member of EMDataBank 
(emdatabank.org) archive 
for electron microscopy 

•  Using Bioformat to convert 
raw EM images PDBe Team members 2015 



PDBe Volume browser 

•  Volume browser 
near production 

•  3-D views onto 
structure data 

•  Ex. Type III 
secretion system of 
Shigella flexneri 



PDBe Challenges 

•  Loading 1000’s of volumes into OMERO often crashes 
because of lock file issues 

•  Prefer a clean process for moving data from OMERO server 
to server (from staging to production).  

•  From what we can see right now OMERO does not have any 
functionality to sync OMERO instances or to have a master slave 
mode ….? 

From Ardan Patwardhan 



Conclusions 

•  Using OMERO has benefited multiple groups at EBI 

•  Open source, active development has been key to this 

•  Some commonalities in challenges across the groups 

•  Robustness in synching across OMERO instances 

•  Easing the ability to get metadata, ontologies into the 
OMERO-TIFF problem 

•  3-D viewing support 
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