
Building the first comprehensive functional 
catalogue of a mammalian genome 

The International Mouse  
Phenotyping Consortium (IMPC) 

www.mousephenotype.org 



IMPC – the context 
• The function of the majority of genes in the mouse (and 

human) genomes is unknown 

• We are remarkably poor at predicting the function of 
genes – pleiotropy will be key to understanding 
systems 

• KOs have been generated and analysed in only some 
30% of mouse genes 

• Data for these genes is patchy – dependent on the 
interests and experience of the investigator 

• Develop approaches for broad based phenotyping, to 
provide a comprehensive picture of disease states and 
to integrate with human and clinical genetics 



IMPC activities 
• Undertake broad-based phenotyping of 20,000 mutants 

from the IKMC resource 
• A coordinated activity of mouse centres worldwide 

• Phase 1 (2011-2016): Phenotype up to 5,000 lines 
• Pipeline development, logistics 

• Phenotype technology developments 

• Economies of scale 

• Phase 2 (2016-2021): Phenotype 15,000 mutants 
• Business plan in preparation 

• Data freely available through a Data Coordination Centre 
• Mice available through the global network of mouse 

repositories 
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Knockout-first, conditional-ready allele:  
 

See Skarnes et al. 
Nature, 2011 

 
BL/6N ES cells  

IMPC alleles from IKMC 
>15,000 KO ES cell lines 
 



IMPC phenotyping pipeline 
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IMPC Informatics Team 
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IMPC status: 
Current iMits (November 2014) 

Centre Total Clones Injected Genotype Confirmed Cre excision Phenotype started 
(Data in the DCC) 

Baylor 790 385 133 62 

Harwell 625 260 245 165 

HMGU 548 199 130 73 

ICS 128 106 76 63 

JAX 1062 571 387 236 

MARC 84 71 2 15 

Monterotondo 37 17 6 0 

RIKEN 76 35 24 7 

TCP 414 174 79 164 

UCD 1786 771 435 212 

WTSI 1616 745 159 347 

TOTAL 7166 3334 1676 1344 
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 7166 microinjections 

 
 3334 genotype confirmed lines 

 
 1676 cre excised lines 

 
 1344 lines with phenotype information 

 
 

 
 
 
 
 
 

 
 

Programme Highlights 



impc.org   mousephenotype.org IMPC portal    





Gene Page 





New Gene Heatmap – zygosity and sexual 
dimorphism illustrated 
 



Significant 
annotations in a 
number of parameters 





Image Display - LacZ 









Follow genes of interest Follow genes you are 
interested in  

IMPC will send an email when 
new data is published 

• 2300 registrations 
• 2867 genes 
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Nbr1tm1b/tm1b Neighbour of Brca1 gene 1 

Decreased ability to clear glucose 
(males and females). Expression 
seen in a broad range of organs, 
including brain, pancreas, pituitary, 
thyroid and parathyroid glands 



The ignorome – annotating genes with no 
known function 

Elmod1 
Belongs to the large 
class of genes 
expressed in the brain 
for which there is no 
functional information 





 

 



 



Embryo lethal pipeline: stages and components 

28 
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Embryo lethal pipeline: progress through stages 
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Adult 
Pipeline 

Viable 

Non-Viable 

E12.5 

E9.5 
E15.5 

Viable Lethal 
JAX 8 19 
BCM 8 4 
DTCC 16 13 
Harwell (pilot) 25 17 

NorCOMM2 15 1 

Totals 72 54 

Viable Lethal 
JAX 0 5 
BCM 8 0 
DTCC 16 6 
Harwell (pilot) 4 13 
DMDD 5 18 
NorCOMM2 12 0 
Totals 45 42 

Viable Lethal 
JAX 1 0 
BCM 4 3 
DTCC 6 15 
Harwell (pilot) 24 1 
DMDD 21 27 
NorCOMM2 0 2 
Totals 56 48 

317 complete stages screened 
(many more in progress) 
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 Future Developments: CRISPR/Cas9 
 Pilots underway at IMPC centres to inform future planning 
 Exon deletions; conditional allele, lacZ reporter 
 Development of a STANDARDISED, HIGH QUALITY 

ALLELE 
 

 Future Developments: Phenotyping 
 A step change in phenotyping for Phase 2 
 More data per animal, complex longitudinal data, lower 

cost 
 Use of home cage monitoring, biomarkers, imaging 

approaches, histopathology, ageing 
 

 
 

IMPC Future Developments 
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 IMPC is set to deliver 5,000 mouse lines and 
associated phenotype information by 2016 
 

 Phenotype data from the first 1300 phenotyped 
lines is available at www.impc.org  
 

 Plans for Phase 2 of IMPC, to finish the genome, 
are being developed 
 

 The Catalogue of Mammalian Gene Function, 
developed by IMPC, and the associated mouse 
resources will be truly transformative for biology 
and biomedical sciences 
 

 
 
 
 
 
 

 
 

IMPC Conclusions 

Twitter  @impc 
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Korean Mouse Phenotyping Centre 

http://www.kribb.re.kr/


MPI2 Informatics Group  

• MRC Harwell 
 

• Andrew Blake 
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• European Bioinformatics 
Institute: 
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• Jeremy Mason 

• Jonathan W.G. Warren 

• Natalja Kurbatova 

• Ilinca Tudose 

• Terry Meehan 

• Phil Wilkinson 
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IMPC – the context 

Significant 
association and 
co-morbidities 
between Mendelian 
and complex 
disease 
 
 
Common variants 
associated with 
complex disease 
are enriched in 
Mendelian loci 
 
 
Utility of assessing 
loss-of-function 
phenotypes in 
mouse 



IMPC 
Reference 

Lines 
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