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Mouse Genome Informatics  www.informatics.jax.org  
The fundamental mission of the Mouse Genome Informatics 
resource is to facilitate the use of mouse as a model system for 
understanding human biology and disease. 

Human Disease Models Tutorial 
 

This tutorial will demonstrate some of the many ways to use MGI to: 
• Find mouse models of human diseases 
• Find mouse genotypes associated with specific phenotypes 
• Find detailed phenotypic data associated with mouse alleles  
• Find available mouse resources from repositories 
• Obtain sets of relevant data for your own analyses 
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Using the Quick Search.  A Quick Search field is available on almost all MGI web 
pages and allows you quickly to jump to a topic of interest. 

 

 
 
 

 
  

The Quick Search field appears on the top of 
the MGI homepage www.informatics.jax.org  

The Quick Search field appears on the 
right side, above the navy blue 
navigation bar on other MGI pages 
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You can type any alphanumeric string, including keywords (genes, gene symbols, phenotypes, 
disease terms, etc.) or accession identifiers (from GenBank, NCBI, Ensembl, PubMed, MGI, 
etc.) into the Quick Search box. 
 
In this example, the term papillorenal has been entered into the search field: 

 
 
 
 
 

 
 
 
The Quick Search returns results in two sections: 

Genome Features: matches found based on nomenclature for genes and mutations 
Vocabulary Terms: matches based on diseases, phenotypes, or other keywords. 

 
In the Genome Feature section, two mutant alleles, each annotated to the human disease term 
“Papillorenal Syndrome”, have been found. The allele symbols (blue) link directly to allele detail 
pages (see page 5) of this tutorial. 
 
In the Vocabulary Term section, the disease term “Papilloreanal Syndrome” has been found 
with 5 mouse models associated. Clicking on the disease term, will lead you to the  
Human Disease and Mouse Model Detail page for Papillorenal Syndrome. 
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Understanding the Human Disease and Mouse Model Detail page 
 
 

 
 
The Human Disease and Mouse Model Detail page provides, for the given disease,  

Human Disease Name: the OMIM (Online Mendelian Inheritance in Man) disease term  
and a link to the OMIM record.  

Associated Genes: genes in mouse and human associated with this disease. 
Mouse Models: mouse genotypes published as human disease models; with links to the  

corresponding detail pages for the allele / phenotype data and to supporting 
references. 

 
 
Under the Mouse Model Section of this page, the 5 unique mouse model genotypes are 
specified.  
 
The following page shows a detail page for the mutant allele Pax2M1Bpb, the first mutation (M1) in 
the Pax2 gene, developed in the laboratory of Brian P Brooks (Bpb). 
 
(note that this same detail page for Pax2M1Bpb could have been accessed alternatively from links 
on the Quick Search results shown on page 3 of this tutorial) . 
 
 
 

Online Mendelian Inheritance in Man 

Gene Details 

Allele/Phenotype 
Details 

Reference 
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Allele/Phenotype Detail page for Pax2M1Bpb 
 

 
 
This page contains many types of details, including characteristics of the molecular mutation, 
how to obtain mice carrying this mutation, specific phenotypes (expandable table, see pages 7-
8 of this tutorial), images, disease models and references. 
 
Here we look at two specific parts of this page:  (1) finding mice with this mutation available from 
a repository and (2) examining details of the phenotypes.  
 

1 

2 
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(1) Finding available mice carrying Pax2 mutations. 
 

 
 
Examine this portion of the Detail page shown on page 5 (labeled “1”). 
This tells us that  

1) No mouse strains or cell lines from this particular Pax2 mutation (Pax2M1Bpb) are 
available from public repositories (but may be available from one of the 
publishing authors). 

2) There are 15 strains of mice available carrying other mutations in the Pax2 gene. 
 
 
Clicking on the 15 strains or lines available link will launch a search of the International Mouse 
Strain Resource (IMSR) for relevant strains from publicly available mouse repositories 
worldwide.  
 
In the IMSR search results, shown below, items in the Strain Name column link to the 
repository's web site, the Repository column links to an e-mail or order form so you can request 
mice or ask about the stock and the Allele Symbol links to the MGI Allele Detail page like the 
one shown on page 5 of this tutorial.  
 

 
 
The International Mouse Strain Resource (IMSR) also can be searched directly for mouse 
strains of interest at http://www.findmice.org/. 

Repository web site                                        Contact repository                 MGI allele page 
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Details of the Phenotypes 
Moving to (2) examining details of the phenotypes section of the Allele Detail Page (see page 5 
of this tutorial). If you are following these examples on your computer and wish to return directly 
to the Allele Detail page for Pax2M1Bpb, go to:http://www.informatics.jax.org/accession/MGI:4442602. 
 
The Phenotype summary section of the Allele Detail page shows a high-level view of the 
systems affected in mice carrying this mutation. 
 

 
Click on a toggle  to expand a section and view more details.  
 
A portion showing the expanded vision/eye section is shown below. The Disease Models 
section has also been toggled and shows that this allele is a model for Papillorenal Syndrome. 
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In this grid view, a √ indicates the phenotype was detected. Each column represents a specific 
genotype, a combination of alleles and strain background. For details on the phenotypes shown 
for a specific genotype, click on an abbreviation, such as ht2 (heterozygous genotype #2). This 
launches a new browser window, a portion of which is shown below.  
 
 

 
 
 
 
 
 
  

Allele combination 
 
Strain background 
 
 
 
 
 
 
 
 
 
 
 
 
 
Phenotype terms in blue 
 
Additional descriptive text in black 
 
 
Reference (number) links to 
publication details and abstract 
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Browsing for Human Diseases 
 
We started this tutorial by searching for a human disease using the MGI Quick Search tool and 
drilling down for additional information based on that first search.  
 
Another way to find human disease, syndrome and condition terms derived from the Online 
Mendelian Inheritance in Man (OMIM) database is to browse Human Diseases. To do this, 
return to the Pax2M1Bpb Allele Detail page (http://www.informatics.jax.org/accession/MGI:4442602), or 
use any MGI page and use the “Search” pull-down menu in the navy blue navigation bar along 
the top.  
 
Using the Search drop down, select “Vocabularies” and then “Human Disease (OMIM)” 
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Within the Human Disease Vocabulary Browser, click any letter of the alphabet and a list of all 
OMIM diseases or syndromes beginning with that letter appears, arranged alphabetically (here 
showing the top portion of a browser page for diseases beginning with letter “S”). The number of 
mouse models in MGI appears in parentheses next to some disease names. The absence of 
this text means that MGI currently contains no mouse models for the disease. 
 

 
 
 
  

	  

The OMIM accession ID links to 
the OMIM database. The Human 
Disease term links to the MGI 
Human Disease and Mouse Model 
Detail page, like that for 
Papillorenal Syndrome on page 4 
of this tutorial.  
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Searching by a Phenotypic Characteristic / Symptom 
 
One of the phenotypic characteristics of Papillorenal Syndrome is optic coloboma. How can you 
find all mouse alleles associated with coloboma?  
 

 
 
 
The Mammalian Phenotype Ontology has a hierarchical structure that permits a range of detail 
from high-level, broadly descriptive terms to very low-level, highly specific terms. The 
vocabulary can be searched or browsed. For this example, search for coloboma. 
 

 

coloboma 

Go to the “Search” pull-down menu in the 
navy blue navigation bar along the top of 
any MGI page.  Then select Mammalian 
Phenotype (MP) Browser from the 
Phenotypes section. 
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The results below for coloboma show the term's definition, its place in the full vocabulary 
hierarchy, sub-terms and a link to all the genotypes annotated to that term: 
 

 
 

	  
This search finds 7 terms 
that contain the word, 
coloboma. Click on 
coloboma to find its place in 
the vocabulary hierarchy.  

In addition, you can 
access genotoypes 
annotated to a 
subterm by clicking 
on that subterm. 

Click to access 
the annotations 



October 2012                                                                                                                 Human Disease Models Tutorial 

	   13	  

Below is a screenshot showing some of the annotations returned.  
 
Genome-wide phenotypes 
 
Note that the search just performed is for a phenotype, regardless of the genes involved; thus 
this search finds all mutant alleles throughout the genome that cause a given phenotype. 
 
In this Annotations Page, the allele symbols (first column) link to the MGI allele detail pages, as 
shown previously in the Pax2M1Bpb example on page 5 of this tutorial. The Annotated Term links 
to that term's place in the Mammalian Phenotype hierarchy, as in the previous figure on page 
12, and the reference links to reference details. 
 
Note that the annotations returned are for those mouse mutations where the phenotype 
described is coloboma (the searched term) or any sub-term of coloboma. In the example below 
these include phenotypes of iris coloboma, choroid coloboma, and ciliary body coloboma, which 
are all “types” of coloboma. 
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Retrieving sets of data on Mouse Models of Human Disease 
 
For analysis or computational aggregation, users may want sets of data rather than details of 
single diseases, genes, or mutations. MGI provides three avenues for retrieving data sets: 
 
1. Use the “Download” pull-down selection of the navy blue navigation bar to access weekly 
generated FTP files (standard reports) that include genes/alleles/phenotypes/human disease 
data. 

 
 
 
 
2. MGI provides a Batch Query tool where input may be genes or various IDs, and, among other 
data types, associated diseases and phenotypes can be retrieved and exported as Text or 
Excel. The Batch Query is accessed under the “Search” pull-down section from the navy blue 
navigation bar. The figure below shows a Bath Query Result. 
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3. The MGI BioMart tool allows selection of data filters and data attributes to produce files of 
customized content. Data may be exported as HTML, CSV, TSV, or Excel. Access the MGI 
BioMart from the “Search” pull-down section from the navy blue navigation bar. The figure below 
shows a BioMart Query Result. 
 

 
 
 
 
 
Contact Us 
We welcome questions and feedback. Contact us through the “Contact Us” link in the navy blue 
navigation bar at the far right of any MGI web page; or email us at mgi-help@jax.org  
 


