D
a | YE a a | 3 A )< ) ) ) a a a > i a a N

The
Jackson
Laboratory

Mouse Genome Informatics

C ‘ J ADOLALC Bc AL D C "l"

The Mouse Genome Informatics Database (MGI), integrates Reference genomes Target genes

genetic, genomic, biological, and phenotypic data about the . .
laboratory mouse to support the discovery of the genetic Model organism databases coordinate efforts to provide comprehensive Each month a set of target genes is chosen for annotation.

basis of functional mechanisms underlying heritable diseases. literature-based annotations for selected genes and homologs. The criteria for selection are:
The Gene Ontology (GO), is a set of three structured 1. Implicated in human disease;

vocabularies used by model organism databases such as MGI 2 Part of a biochemical . I th .
to identify the roles gene products play in the life of an o Ll el by lOC” e
3. Current ‘“hot” genes;

organism. GO provides an ontology-driven functional i
4. Conserved homology across many species.

annotation system that facilitates high-quality gene annotation ———— N

for all species. |\ /I G As of October 2007, 273 genes have been selected.
L : human MSH 1

The GO Reference Genome Project is a shared annotation O.ne Setllfcwd SCNE, itma MSH6, has homologs in

effort among the GO Consortium members who provide _ nme other species.

annotations for the nine primary model organisms such as Mouse s BITEALISIRIISNEINSNR The Schizosaccharomyces pombe Organism Gene

mouse, fly and yeast. Starting with the set of genes implicated BRTM Sanger Institute Genome Sequencing Project Mus musculus Msh6

in human disease processes, the GO curators with the e = Rattus musculus Mshé6-predicted

Caenorhabditis elegans msh-6

Model Organism Databases are coordinating their efforts in
providing comprehensive annotations for the human disease Drosophila melanogaster DmellCG7003
Dictostelium discoideum MSHG6

genes and their orthologs. As the curators are simultaneously
Danio rerio msh6

working on the same set of genes, they are also updating the
ontologies, providing an orthology set for these organismes,

Arabidopsis thaliana MSH6, MSHG6-1
Saccharaomyces cerevisiae MSHG6

and improving documentation of the GO annotation processes.
The comprehensive annotations of the well-studied model

Schizosaccharomyces pombe msh6
Escherichia coli mutS
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Human Arabidopsis

organisms provide broad and deep annotation of the reference —
genomes and serve as a basis for the annotation of emerging S. cerevisiae
genomes via sequence similarity matrices. Here we report
progress for the MGI component of the GO Reference
Genome Project.
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The Zebrafish Model Organism Database
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GO annotations at MGI Curation-driven Ontology Improvement ACVR1B B4GALNZ DRD5  MYH11  PPTH
ACVRZA B4GALT1 EIFAKZ  MYHG PRKAG2
The Mouse Genome Informatics (MGI) Database provides integrated Coordinated curation leads to modification and improvement of the ontology. ACVRBZ BAX EIFZB1  MYH? FSEN1
access to data on the genetics, genomics and biology of the laboratory For example, the new term “guanine/thymine mispair binding” was created ACVRLY BCL10 EIF2B2 MY HS PSEN?

mouse. The gene detail page is the starting point to access data for a for reference genome annotation because experimental data showed that the ADSL BCL2 EIFZBS  MYHS RECQLS
particular gene, including GO annotation. human MSHG6 gene product, as well as the orthologous genes in mouse, AGGF1  BCL3 EIFZB4  MYLZ RMRP
zebrafish and yeast, are involved in this function. AGXT BCLS EIF2B5 MY LS RPS19
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T o RS Papadopoulos et al (1395) found 2 1-bp deletion mutation of the MSHE gene in the HCT-15 colorectal cancer cellline at codon 222, which changed a leucine to
N el o TR T ey 3 teminalian codon. They also found  5-bp deletiorvsubstitutian at cadon 1103 (TTGATAGAGT to TTTGT), which created a new termination codon 5-bp

B ) downstream.
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iS an eﬁort to capture all the unique features Of 0004 COLORECTAL CANCER, HEREDITARY NONPOLYPOSIS, TYPE 5 [MSHE, 1-BP DEL, FS5TOTER ]
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Mir B, el et sl i I - hirgaki et al. (1997 demonstrated an MHSE germling mutation in an HNPCC famity in which no mutation could be identified in the MEH2 (209305) or MLH1
] eI IR a gene prOduct that can be Characterlzed ln the {120435) gene. Carcinoma of the transverse colon in @ 52-year-o/d member of the famity showed alterations in 5 of 7 dinucleotide repeat loci and all 4
FC gorc prady mononucientide repeat Ioci analyzed, Mutations were also identified in TGFBR2 (190162), BAX (500040), and APC (175100), but did nat exhioit lo3s of
F 1 (LA o @ hetergzyqosty at 30, 8p, 17p, and 18g, or mutations of he TPS3 (1917170) and KRASZ (190070) genes. At age 53 this patient also had an endometrial
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:j!l-j-J:l?Ir w -~ HE I R 15t el anno lon coor lna e across SpeCIeS presents mutation, a5 it was detected in their offspring. In addition to the germline mutation, somatic mutations of MSHE were detected in carcinomas from the proband in

- ® ® PY this famity. These were a T deletion at codon 128 in the colon carcinoma and a C deletion at codon 1085 in the endometrial carcinoma, both of which |ed to stop

Y Y Frl iapl - _. . e ‘7 ‘N’ f th t b l t ld codons. These somatic mutabons were presumably in the alleles without the germiine mutation, suggesting that inactivation of both alleles of MSHE was the cause
IR maries 1 fonaife an 0 eere O a gene a a lo Ogls wou of the RER{+) phenatype and the stimulus for neoplasta. Atthough this famity did not fulfll the full ‘Amsterdam criterta," patlents in the family had colonic,
Coldar I23- ® ® ° ® endometrial, avarian, and pancreatic carcinomas. Mivakl et al (1937) considered i nateworthy that endametrial and avarian Carcinomas were predaminant n tis

S - e L 1Nlr ramily, in conirast 1o he predominance or colorectal carcinomas in ramiles with MsH2 or MLH1 germiing mutaions. The mean age for Carcinama formatan in this
Co—pcrert chra—zkr

" = " recognlze as descrlblng that partlcular gene. family was 58 yvears, which 15 somewhat [ater than the mean age of 41 yvears for the first appearance of cancer In he usual HNPCC farmilies with genmiing mutation
"ronea 4 Ll =l ol kT == =r i - of M53HZ ar MLHY . @
ki o=~ il e s i KL | L1422
Bizeflza LClo IPSRCP gl |y TR Bl

Frac=cs Pulnl N ol (ol e |

OMIM records can provide information about the

MGI GO annotations are coordinated with other homolog annotations h .
uman disease.

for the selected gene to provide an overview of the gene’s function.

Graphical view of annotations for human MSH6 and its orthologs
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Graphical views provide the “big picture” of how genes function in all model organisms. In this view, different colors in the boxes represent annotations from different model organisms.
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