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The International Mouse  
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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 – 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 
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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 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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IMPC phenotyping pipeline 



 
 
 
 
General 
 
 
 

 
Immune 
 
 

 
Musculo- 
skeletal 
 
 

 
 
Sensory 
 
 
 

Pulmonary 

 
Cardiovascular 
 

 
 
 
 
Metabolism 
 
 
 
 

 
 
 
Neurological/ 
Behaviour 
 
 
 

Modified SHIRPA/Dysmorphology 

Grip Strength 

ECG / Echo 

Intraperitoneal Glucose Tolerance Test 

Auditory Brain Stem Response (2+2) 

Body Composition (DEXA) 

X-ray (5 + 5) 

Slit Lamp 

Opthalmoscope 

Hematology Clinical Blood Chemistry 

Insulin Blood Level 

Gross Pathology & Tissue Collection  (2+2) 

Non-mandatory tests 

 Tissue embedding &Block Banking (2+2) 

Heart Weight 

Calorimetry 

Challenge Whole Body Plethysmography 

Acoustic Startle/PPI 

Histopathology (2+2) 
 - from blocks where required 

Tests in 
development or 

under consideration 

Mandatory tests 

FACS analysis – blood/spleen 

Open Field 

Pain Test 

Grip Strength 

Body Composition (DEXA) 

Modified SHIRPA/Dysmorphology 

Weight  

Reproduction Fertility 
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IMPC status: 

Current iMits (March 2014) 
Centre Total Clones Injected Genotype Confirmed Cre excision Phenotype 

started (Data in 
the DCC) 

Baylor 622 268 82 36 

Harwell 502 219 150 90 

HMGU 429 127 109 34 

ICS 118 93 73 34 

JAX 852 384 245 85 

MARC 67 53 3 44 

Monterotondo 36 11 

RIKEN 59 16 8 5 

TCP 305 148 76 34 

UCD 1586 391 218 85 

WTSI 1458 642 125 378 

TOTAL 6034 2352 1089 825 
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MRC Mouse Networks 

16 Consortia 
• Nominated genes 

• Assist with assay develop 

• Critique and analyse data 

• Request and receive mouse 

lines 

 

Other academics 
• Request and receive mouse 

lines 

• Assist with assay develop 

• Request protocols 

• Request data 

 

 

The value of these 

resources to the 

wider community 

has already repaid 

the MRC investment 

in IMPC 

 

 



IMPC Informatics Team 



DCC Monthly Data Submission update 

• 846 Lines in total to date submitted to the DCC 
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IMPC portal 





Gene Page 







Phenotype Page – abnormal locomotor activation 



Phenotype Page – abnormal locomotor activation 



Phenotype Page – abnormal locomotor activation 
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 5000  microinjections achieved by end year 2 
 

 Significant progress in technical developments 
speeding mouse production 

 2i media 

 Cell permeable cre 
 

 Significant outreach and dissemination of mouse 
mutants to the community 
 

 Future Developments: CRISPR/Cas9 

 Pilots underway at IMPC centres to inform future planning 

 Pronuclear injection, followed by breeding of F0 

 Exon deletions; introduction of loxP sites 

 Development of a STANDARDISED, HIGH QUALITY 
ALLELE 

 

 

 

 

 

 
 
 

IMPC Production 
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 IMPC adult core pipelines established and 
operational at IMPC centres 

 

 Significant baseline control data uploaded to DCC 

 

 Preliminary QC’d data on 846 mutant lines in DCC 

 

 Future Developments 

 A step change in phenotyping for Phase 2 

 Use of home cage monitoring, telemetry, biomarkers, 
imaging approaches, histopathology, ageing 

 More data per animal, complex longitudinal data, lower 
cost 

 

 

 
 

IMPC Phenotyping 
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IMPC Phenotyping Subgroups 

 

Subgroup 1 Behaviour 

Subgroup 2 Metabolism & markers 

Subgroup 3 Morphology 

Subgroup 4 Challenges 

Subgroup 5 Ex vivo 

Subgroup 6 Sick mouse (existing group) 

Subgroup 7 Telemetry 

Subgroup 8 Automated image analysis (existing group) 

Subgroup 9 Immune phenotyping 

 

 

 

 

 

 

 
 
 

Development of Phase 2 pipeline 
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 IMPC is set to deliver 5,000 mouse lines and 
associated phenotype information by 2016 

 

 Phenotype data from the first phenotyped lines is 
available at www.impc.org or 
www.mousephenotype.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 
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Korean Mouse Phenotyping Centre 

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

