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Research Progress on the Roles of MITF in Disease Pathogenesis

QIN Shuying, ZHANG Shujing*, PANG Qiuxiang*
(School of Life Sciences and Medicine, Shandong University of Technology, Zibo 255000, China)

Abstract MITF (microphthalmia-associated transcription factor) is a member of the bHLH-LZ (basic
helix-loop-helix leucine zipper) family, widely presents across various animals, including invertebrates, primarily
regulating melanin production. Recent researches show that over ten distinct subtypes of MITF have been identified
across different tissues, organs, and environments. MITF contributes to biological processes including cell survival,
proliferation, differentiation, metabolism, and DNA damage repair by modulating the expression of numerous target
genes. With the progress of research, it has been discovered that MITF is closely linked to numerous diseases. This
review primarily explores the biological functions of MITF and its relevance in the pathogenesis of various diseas-
es, aiming to inform further mechanistic studies and suggest novel therapeutic approaches for related diseases.
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Exon 1
MITF-M IM AD
MITF-H 1H 1B1b AD
MITF-A 1A 1B1b AD
MITF-C 1C 1B1b AD
MITF-B 1Bla 1B1b AD
MITF-E 1E 1B1b AD
MITF-Mc IMc 1B1b AD
MITF-D 1D 1B1b AD
MITD-J 1 1B1b AD
MITF-CM 1CM 1B1b AD
MITF-CX 1CX 1B1b AD

T 454 E-box [ bHLH-LZZE #1855 N2 [H YR
JE DR P e B, 125k R i 44 DA /N HI g T A G 3 s TR
T, HAr R MITFRRNAAAE T 2A M, 7
ANER S BEE AR T O K EAH G AT,
It HAE— ST ME S an Rl . AR A HUh 2 B
R B[R] YR LR

TEMFFLIYIH, MITF - AfEVF 2 4b 1 |k, IFR
A Z ARG A &, MITFF)RNAS 2 Fhidk
PEVE BT A microRNA TS o IX PR MITFAMY
RERE P2 A VF 2 5 AN R F 1 B[R] TS pa ik, 3E =
HEE R GBG, 76 MITFFIEM BOE f gk —
HREAEE . 19944F , STEINGRIMSSON%: 1) 5l 7
TR FE A BRI R IR TR R A A SR AR MITF-MA
MITF-H. J& KRG BAEAN A (1) 2H 23 v %558 15 31 MITF-
A, MITF-C. MITF-B. MITF-E. MITF-Mc. MITF-D.
MITF-J. MITF-CMZ:% Fh MITFEERVAY | AN[E MITF
SRR AE Gt EH B A R sas a5 f I, IR
bHLH-LZ I ReA5 A3k DL R B 7 2 2 BRI X35k, 72 Fe e
T — MRS ) N-3i A 7] (B 1)1, MITFJ&
T MITRH IS, 7258 HESH) iz 5 e il A L
TFEB. TFE3MITFEC, & A 1#EA = E AR bHLH-
LZZ5 38, I H MITF[P) S R IR B AR 4540 Bk — A
RIERRR BT AT Wr , e 3 MITF 51 5K
R TE RRRIR B IR — AR, MIT/TFERR I BR T
VE N BRI REAN B W 1R 32 BT R 140, A0 FUIE
WRHEANIEZE T EFREN. seE M. X AR

Exon 2-9
bHLH LZ Ser
bHLH Lz Ser
bHLH LZ Ser
bHLH Lz Ser
bHLH Lz Ser
bHLH Lz Ser
bHLH Lz Ser
bHLH Lz Ser
bHLH Lz Ser
bHLH Lz Ser
bHLH Lz Ser
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Fig.1 Different genotypes of MITF (modified from the reference [19])
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Fig.2 Biological function of MITF and partial key downstream genes
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