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The role of microphthalmia-associated transcription factor (Mitf), a tissue-specific transcription
factor, which acts as a master regulator of diverse cell differentiation

B, HBIESE,
NE

Masaru Murakami, Masayuki Funaba, Teruo Ikeda

Azabu University School of Veterinary Medicine

Abstract. Microphthalmia-associated transcription factor (Mitf) is a tissue-specific transcription factor. At
least nine distinct mouse isoform mRNAs are encoded by alternative splicing of the first exon of Mitf (Mitf-A, -
B, -C, -D, -E, -H, -J, -M and -mc), while exons 2 to 9 of all Mizf isoforms examined to date are identical. In
addition, alternative splice variants of exon 6a encoding 6 amino acid proximal to the basic region of the
protein are known in Mitf-A, -H, and -M. In this study, we identified alternative splice variants of exon 6a in
other Mitfisoforms (Mitf-E, -J and -mc) in melanocytes, mast cells, macrophages, and heart. We also compared
the transcriptional activity of Mitf variants containing exon 6a to that of Mitf variants that did not contain exon
6a. PCR-RFLP analysis revealed that expression of Mizf with exon 6a was comparable with that of Mitf without
exon 6a, irrespective of the specificity of the first exon, or cell type, although Mitf isoforms with different first
exons were expressed in a cell type-dependent manner. Luciferase-based reporter assays revealed that
transcription of Tyrosinase, which is known Mitf-regulated gene, was elicited more efficiently by expression of
Mitf isoforms containing exon 6a, compared to isoforms that did not contain exon 6a. However, when
transcription of Tyrp-I1, Mimcp-6 and Pai-1 was examined, significant differences were detected between Mitf
isoforms with exon 6a and those without exon 6a, except for Tyrp-1 transcription by Mitf-D/E isoform. These
results reveal a diverse pattern of gene expression and different transcriptional activities of Mitf isoforms,
suggesting discrete regulation of gene transcription in specific tissues by Mitf.
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