GEPHE SUMMARY

Gephebase Gene
Microphtalmia-associated transcription factor (https://www.gephebase.org/search-
criteria?/and+Gene Gephebase="Microphtalmia-associated transcription

factor"#gephebase-summary-title)

Entry Status
Published
PHENOTYPIC CHANGE
Trait Category
Morphology (https://www.gephebase.org/search-criteria?/and+ Trait
Category="Morphology"#gephebase-summary-title)
Trait

Coloration (coat) (https://www.gephebase.org/search-criteria?/and+Trait="Coloration
(coat)"#gephebase-summary-title)
Trait State in Taxon A
Canis familiaris - solid coat
Trait State in Taxon B
Canis familiaris - white boxer
Ancestral State
Taxon A
Taxonomic Status
Domesticated (https://www.gephebase.org/search-criteria? fand+Taxonomic
Status="Domesticated " #gephebase-summary-title)

Taxon A
Latin Name
Canis lupus
(https://www.gephebase.org/search-criteria? fand+Taxon and Synonyms="Canis
lupus " #gephebase-summary-title)
Common Name

gray wolf
Synonyms
gray wolf; grey wolf; Canis lupus Linnaeus, 1758
Rank
species
Lineage

cellular organisms; Eukaryota; Opisthokonta; Metazoa; Eumetazoa; Bilateria; Deuterostomia;
Chordata; Craniata; Vertebrata; Gnathostomata; Teleostomi; Euteleostomi; Sarcopterygii;
Dipnotetrapodomorpha; Tetrapoda; Amniota; Mammalia; Theria; Eutheria; Boreoeutheria;
Laurasiatheria; Carnivora; Caniformia; Canidae; Canis
Parent
Canis () - (Rank: genus)
(https:/[www.ncbi.nlm.nih.gov/Taxonomy/Browser /wwwtax.cgi?id= 9611)
NCBI Taxonomy ID
9612
(https:/fwww.ncbi.nlm.nih.gov/Taxonomy/Browser /wwwtax.cgi?id= 9612 )
is Taxon A an Infraspecies?
Yes
Taxon A Description
Canis familiaris - white boxer

GENOTYPIC CHANGE
Generic Gene Name
Mitf
Synonyms
Wh; bw; mi; vit; BCC2; Bhlhe32; Gsfbec2; Viti|igo; Bw; Mi; Vit
String

10090.ENSMUSP00000044938
(http://string-db.org/newstring_cgi/show_network_section.pl?identifier=
10090.ENSMUSP00000044938 )
Sequence Similarities

Belongs to the MiT/TFE family.

GO - Molecular Function
GO:0046983 : protein dimerization activity
(https://www.ebi.ac.uk/QuickGO [term/GO:0046983)
GO:0003700 : DNA-binding transcription factor activity

GephelD
GP00000657
Main curator
Martin

Taxon B
Latin Name
Canis lupus familiaris
(https://www.gephebase.org/search-criteria? fand+Taxon and Synonyms="Canis lupus
familiaris* #gephebase-summary-title)
Common Name
dog
Synonyms
Canis canis; Canis domesticus; Canis familiaris; dog; dogs; Canis familiaris Linnaeus, 1758;
Canis lupus familiaris Linnaeus, 1758
Rank
subspecies
Lineage
cellular organisms; Eukaryota; Opisthokonta; Metazoa; Eumetazoa; Bilateria; Deuterostomia;
Chordata; Craniata; Vertebrata; Gnathostomata; Teleostomi; Euteleostomi; Sarcopterygii;
Dipnotetrapodomorpha; Tetrapoda; Amniota; Mammalia; Theria; Eutheria; Boreoeutheria;
Laurasiatheria; Carnivora; Caniformia; Canidae; Canis; Canis lupus
Parent
Canis lupus (gray wolf) - (Rank: species)
(https:/fwww.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id= 9612 )
NCBI Taxonomy ID
9615
(https:/fwww.ncbi.nlm.nih.gov/Taxonomy/Browser /wwwtax.cgi?id= 9615 )
is Taxon B an Infraspecies?
Yes
Taxon B Description

Canis familiaris - solid boxer

UniProtKB Mus musculus
Q08874 (http://www.uniprot.org/uniprot/Q08874)
GenebankID or UniProtKB

0
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(https:/[www.ebi.ac.uk/Quick GO /term/GO:0003700)
GO:0043565 : sequence-specific DNA binding
(https:/fwww.ebi.ac.uk/QuickGO [term/GO:0043565)
GO:0003677 : DNA binding (https://www.ebi.ac.uk/QuickGO [term/GO:0003677)
GO:0003682 : chromatin binding (https://www.ebi.ac.uk/QuickGO /term/GO:0003682)
GO:0000981: DNA-binding transcription factor activity, RNA polymerase Il-specific
(https:/[www.ebi.ac.uk/Quick GO /term/GO:0000981)
G0:0001077 : proximal promoter DNA-binding transcription activator activity, RNA
polymerase |l-specific (https://www.ebi.ac.uk/Quick GO /term/GO:0001077)
GO:0000978 : RNA polymerase || proximal promoter sequence-specific DNA binding
(https:/fwww.ebi.ac.uk/Quick GO [term/GO:0000978)
GO:0070888 : E-box binding (https://www.ebi.ac.uk/QuickGO [term/GO:0070888)
GO:0003705 : transcription factor activity, RNA polymerase Il distal enhancer sequence-
specific binding (https://www.ebi.ac.uk/Quick GO /term/GO:0003705)
GO - Biological Process
GO:0043066 : negative regulation of apoptotic process
(https://www.ebi.ac.uk/Quick GO /term /G O:0043066)
GO:0045944 : positive regulation of transcription by RNA polymerase Il
(https:/fwww.ebi.ac.uk/QuickGO [term/GO:0045944)
GO:0006357 : regulation of transcription by RNA polymerase ||
(https:/fwww.ebi.ac.uk/QuickGO [term/GO:0006357)
GO:0006355 : regulation of transcription, DNA-templated
(https:/[www.ebi.ac.uk/Quick GO /term/GO:0006355)
GO:0030154 : cell differentiation (https://www.ebi.ac.uk/Quick GO /term/GO:0030154)
GO:0043473 : pigmentation (https://www.ebi.ac.uk/QuickGO [term/GO:0043473)
GO:0000122 : negative regulation of transcription by RNA polymerase ||
(https://www.ebi.ac.uk/QuickGO /term/GO:0000122)
GO:0045893 : positive regulation of transcription, DNA-templated
(https:/fwww.ebi.ac.uk/QuickGO [term/GO:0045893)
GO:0010628 : positive regulation of gene expression
(https://www.ebi.ac.uk/Quick GO /term/GO:0010628)
GO:0006351 : transcription, DNA-templated
(https://www.ebi.ac.uk/Quick GO /term/GO:0006351)
GO:0045165 : cell fate commitment (https://www.ebi.ac.uk/QuickGO /term/GO:0045165)
GO:0010468 : regulation of gene expression
(https://www.ebi.ac.uk/Quick GO /term/GO:0010468)
GO:0030318 : melanocyte differentiation
(https:/fwww.ebi.ac.uk/Quick GO /term/GO:0030318)
GO:0043010 : camera-type eye development
(https:/fwww.ebi.ac.uk/QuickGO [term/GO:0043010)
GO:0030316 : osteoclast differentiation
(https:/www.ebi.ac.uk/Quick GO /term/GO:0030316)
GO:0042127 : regulation of cell proliferation
(https://www.ebi.ac.uk/QuickGO /term/GO:0042127)
GO:0046849 : bone remodeling (https://www.ebi.ac.uk/Quick GO [term/GO:0046849)
GO:0044336 : canonical Wht signaling pathway involved in negative regulation of apoptotic
process (https://www.ebi.ac.uk/QuickGO [term/GO:0044336)
GO:0030336 : negative regulation of cell migration
(https:/fwww.ebi.ac.uk/QuickGO [term/GO:0030336)
GO:2000144 : positive regulation of DNA-templated transcription, initiation
(https:/fwww.ebi.ac.uk/QuickGO [term/GO:2000144)
GO:0065003 : protein-containing complex assembly
(https:/[www.ebi.ac.uk/Quick GO /term/GO:0065003)
GO:0045670 : regulation of osteoclast differentiation
(https://www.ebi.ac.uk/Quick GO /term/GO:0045670)
GO:2001141 : requlation of RNA biosynthetic process
(https://www.ebi.ac.uk/QuickGO /term/GO:2001141)
GO:0016055 : Wnt signaling pathway
(https:/fwww.ebi.ac.uk/QuickGO [term/GO:0016055)
GO - Cellular Component
GO:0005634 : nucleus (https://www.ebi.ac.uk/QuickGO /term/GO:0005634)
GO:0032991 : protein-containing complex
(https://www.ebi.ac.uk/QuickGO /term/GO:0032991)
Presumptive Null
No (https://www.gephebase.org/search-criteria? fand+Presumptive Null="No" #gephebase-summary-title)
Molecular Type
Cis-regulatory (https://www.gephebase.org/search-criteria? fand+Molecular Type="Cis-regulatory " #gephebase-summary-title)
Aberration Type
Deletion (https://www.gephebase.org/search-criteria? fand+Aberration Type="Deletion"#gephebase-summary-title)
Deletion Size
100-999 bp
Molecular Details of the Mutation
g.21836232_21836427ins>del - this SINE-insertion variant is the first of three possible regulatory variants described by Karlsson et al. (2007). Its genomic location and description were kindly
provided by Professor Claire Wade in August 2018. OMIA 000214-9615
Experimental Evidence
Association Mapping (https://www.gephebase.org/search-criteria?/and+Experimental Evidence="Association Mapping"#gephebase-summary-title)
Main Reference

Efficient mapping of mendelian traits in dogs through genome-wide association. (2007) (https://pubmed.ncbi.nlm.nih.gov/17906626)
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Abstract
With several hundred genetic diseases and an advantageous genome structure, dogs are ideal for mapping genes that cause disease. Here we report the development of a genotyping array
with approximately 27,000 SNPs and show that genome-wide association mapping of mendelian traits in dog breeds can be achieved with only approximately 20 dogs. Specifically, we map two
traits with mendelian inheritance: the major white spotting (S) locus and the hair ridge in Rhodesian ridgebacks. For both traits, we map the loci to discrete regions of <1 Mb. Fine-mapping of
the S locus in two breeds refines the localization to a region of approximately 100 kb contained within the pigmentation-related gene MITF. Complete sequencing of the white and solid
haplotypes identifies candidate regulatory mutations in the melanocyte-specific promoter of MITF. Our results show that genome-wide association mapping within dog breeds, followed by
fine-mapping across multiple breeds, will be highly efficient and generally applicable to trait mapping, providing insights into canine and human health.

Additional References

A simple repeat polymorphism in the MITF-M promoter is a key regulator of white spotting in dogs. (2014) (https://pubmed.ncbi.nlm.nih.gov/25116146)

RELATED GEPHE

Related Genes
13 (Agouti (ASIP), GPR22, MFSD12, PMEL17, SLC45A2-MATP, FGF3; FGF4; FGF19; ORAOV1, Kit, MCIR, Melanophilin (MLPH), PSMB7, tyrosinase-related protein 1 (TYRP1),
beta-defensin 103 (CBD103), RALY (hnRNP associated with lethal yellow)) (https://www.gephebase.org/search-criteria? for+ Taxon ID="9612" Jand+Trait=Coloration/or+Taxon
ID="9615"and+Trait=Coloration/and+groupHaplotypes=true#gephebase-summary-title)
Related Haplotypes
No matches found.

EXTERNAL LINKS

COMMENTS

®@Parallelism https://omia.org/OMIA000214/9615/ @HeterozygoteAdvantage due to risk of deafness at the homozygous state
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