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• short domed skull
• short-limbed dwarfism
• malocclusion
• bulging abdomen as adults
• respiratory problems
• shorted lifespan

Achondroplasia

Homozygous achondroplasia 
mouse mutant and control

Mouse Genome Database program goal

…to facilitate the use of the mouse as a model for 

heritable human diseases and normal human biology.

Mouse Genome Database (MGD)



• Mission: To facilitate the use of the laboratory 
mouse as a model for understanding the 
genetic and genomic basis of human health 
and disease. 

• Target User Communities:

– Basic scientists/Mouse geneticists

– Biomedical/Clinical scientists

– Computational biologists/Bioinformaticians
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MGD Mission and User Community



MGI’s primary mission is to facilitate the use of mouse as a model 
for human biology by providing integrated access to data on the 

genetics, genomics, and biology of the laboratory mouse. 
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Hermansky-Pudlak syndrome         
Mouse model & human phenotype

Information content spans from sequence to phenotype/disease

sequence

variants & 
polymorphisms

gene function

genome location

mouse/human
orthologs & maps

strain geneaology

expression

tumors

Mouse Genome Informatics (MGI)



MGI Operating Principles 

Data integration is key to functional and 
comparative genomics

o Allows data to be evaluated in new contexts

Standards are key to data integration

o Terminologies

Standardized gene nomenclature, keywords, etc.

o Ontologies

Gene Ontology (GO)

Mammalian Phenotype Ontology (MP)

Mouse Anatomy (MA)
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Automated Data Load Pipelines



> 12,000 / year

Integration via semi-automated, expert curation of the 

biomedical literature
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MGD Resource Project focus areas

(i) Genome features

(ii) Functional annotations & comparative genomics for 

mouse 

(iii) Mutant alleles, their phenotypic manifestations & 

associations with the human diseases which they model 
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Integrate Sequence with Biology

•Nomenclature

•Genome location

•Strains

•Polymorphisms

•Orthology

•Expression

•Alleles

•Mutant phenotypes

•Function of gene products

•Literature

Genome

Features

Nucleotide

Sequences

Protein

Sequences

Gene 

predictions

Genome 

variation
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Core Sequence Group Functions

Maintain the unified mouse genome feature catalog

o Integrate gene predictions from NCBI, Ensembl, VEGA/HAVANA

o Manage the international mouse genome annotation collaboration

Maintain associations between MGD/MGI gene records 
and external annotations 

o Ensembl, VEGA, NCBI gene predictions

o genome variation (SNPs and CCDS)

Integrate genome features with internal annotations 

o alleles and  phenotypes

o gene expression

o functional annotations

Support sequence/genome-based access to MGD/MGI via

o Mouse JBrowse

o Ensembl, UCSC, and NCBI Map Viewer genome browsers

o Curated “sequence-to-gene” associations
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A.

B.



We want to place new gene data within context of 

existing knowledge, but key words aren’t enough

Organogenesis

Blood vessel development

Angiogenesis

Vasculogenesis

Process terms

All model organism databases and genome 

annotations streams have the same problem

Blood vessel 

morphogenesis



Gene Ontology Project

AgBase



• Terms are linked by 

relationships

is_a (is a subtype of)

part_of

regulates

+ regulates

- regulates

www.ebi.ac.uk/QuickGOhas_part

occurs_in

Gene Ontology

Negative 

regulation of 

cell cycle
4,280,883 annotations

774,363 gene products

5,633 taxa



23,398 genes

100,689 annotations

Acetyl-CoA
CoA-SH

Citrate synthase

Function

Cellular Component

23,828 genes

91,661 annotations
23,883 genes

140,968 annotations

Biological Process

TCA
Cycle

Total Genes:    24,229

Total Annot.: 312,288

Exp. Annot.       86,554

Total Papers:     24,756

June, 2016

Mouse Annotations
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Atg5

Autophagy 
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…make comprehensive mouse phenotype and 

disease model data accessible to researchers, 

clinicians and computational biologists

• semantic consistency to enable complete data retrieval

• integrated access to all mouse phenotypic variation sources

(single-gene and genomic mutations, engineered mutations, QTLs, strains)

• data on human disease correlation

• access to mouse phenotype and model data from various approaches

• Genetic

• Phenotypic

• Genomic localization

• Computational

Phenotypes and Human Disease Mission
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May 

2015

May 

2016

change 

this yr.

Phenotype terms in MP ontology 10,929 11,366 +437

Mutant alleles cataloged :  total

:  in mice

number of genes represented

targeted alleles

number of genes targeted

763,03

5

43,602

23,700

56,227

16,719

767,82

7

48,288

23,742

58,702

16,822

+4,792

+4,686

+42

+2,515

+103

Alleles w/ phenotype (MP) annotation

Genotypes with MP annotation

Total MP annotations

37,006

54,996

282,37

0

39,464

58,425

293,53

5

+2,458

+3,429

+11,16

5

Mouse genotypes modeling human disease

Human Diseases w/1 mouse model(s)

4,573

1,359

4,972

1,476

+399

+117

QTLs 5,005 10,167 +5162

Status of Phenotype & Disease Data
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Gene Level Summary Phenotype Information

A Phenotype 
Overview displays the highest-
level terms from the 
Mammalian Phenotype (MP) 
Ontology and uses blue cells to 
mark those with phenotypic 
annotations to genotypes with 
alleles of the gene. Click on a 
blue cell to see the genotypes 
annotated to the term and the 
corresponding lower-level 
terms. You can find even more 
detail by then clicking on a 
genotype's blue cell. This will 
reveal curator notes and the 
appropriate reference.

Will Judy cover this?



Drill down to exp details



Human Diseases Section Pages

• table of human diseases OMIM has associated with the human gene 

as well human diseases modeled in mice with mutations in the gene

• “NOT” models are also shown
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MGD Integrated Data



MGI Software Stats

• 175+ software components (git repos)
• >1 million lines of code
• 25+ Solr indexes on front end
• 75+ types of web pages supported
• 40+ types of data regularly integrated via 

pipelines
• pipelines
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https://docs.google.com/document/d/1iDVjm3C0iDtpQnmQqN7WGXcA9PBXW5kiYXJ-o8tKXWo/edit


User Statistics
Totals by Year
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Numbers from Google Analytics

Page view: An instance of an web page being loaded in a browser

Session: A period of time a user is actively engaged with the web site

Users: Defined by unique IP address (will underestimate number of individual 
users)



• 291,903 downloads

• 61,868 distinct files

• 22,424 distinct IP addresses
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User Statistics
FTP site

56,670 MGI_AllGenes.rpt
25,539 index.html (index page for the reports)
5,466 MPheno_OBO.ontology
5,287 HMD_HumanPhenotype.rpt
4,498 mp.owl
4,166 HOM_MouseHumanSequence.rpt
3,842 ALL_CellLine_GeneTrap.rpt
3,442 datasets/incidental_muts/Mutagenix.xlsx
3,417 MGI_PhenotypicAllele.rpt
3,169 MRK_List2.rpt

Commonly 
accessed 
reports/data



Overall – Mouse Genome Database

We at MGD…

(i) integrate genetic, genomic, & biological data critical for 

using the mouse as an experimental model for human 

biology & disease.

(ii) maintain & enhance MGD as a resource for 

computational biologists & for translational, clinical, and 

bench scientists. 

(iii) provide training, documentation, & other services to 

support & reach out to our user community. 

(iv) ensure the continued performance, availability and 

security of MGD’s hardware, software, and data. 
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Thanks

www.informatics.jax.org

MGI is funded by:

NHGRI grants HG000330, HG002273

NIGMS  GM080646 

NICHD grant HD062499

NCI grant CA089713


