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Research progress in melanogenesis signaling pathway
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Abstract: Melanogenesis is a biosynthetic pathway to produce melanin pigment in melanocyte, involving a series of
intricate enzymatic and chemical catalyzed reactions. Melanogenesis involves five signaling pathways that converge on
microphthalmia-associated transcription factor. In addition, many cytokines, involved in the regulation of melanogenesis, play
an important role in the development, proliferation, differentiation and migration of melanocytes. Polyoxometalate can be used
as a potential inhibitor of melanin production. Hence, this paper reviews the signaling pathways of melanogenesis and their
regulatory mechanism, to apply polyoxometalates in the melanin production pathway, and briefly introduces the regulatory
factors of related pathways.
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Fig. 1  The pathway of melanin synthesis. TYR: tyrosinase; TRP-1: tyrosinase-related protein-1; TRP-2:
tyrosinase-related protein-2; L-Dopa: L-3,4-dihydroxyphenylalanine; DQ: dopaquinone; DHICA: 5,6-dihydroxyindole-2
carboxylic acid; DHI: 5,6-dihydroxyindole; GD: glutathione dopa; CD: Cysteinyl dopa.
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KFEORORNAER. BIESEBLAN (BMP)
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Table 1

A3 A Y T S R I 1 R A K AR A, BMP4
DU ) B e R A A AR B AT A A0 A K T
(bFGF). 4K HF (HGF) . i 3 il [
T (LIF) 4nH s S5 Ba R e,
Pax3. Sox10 Al ¥#iE MITF B2 AT0 M1
6, % 2E i . Omeprazole 3@ L #H] ATP7A E 4
JERAAIE LA, AT E S R TYR 1
PE. BIMERR %K 218 (CAPEE) Wi MITF &5
M-box Ky Z5G M FEARAHSCE T TYR, TRP-1,
TRP-2 ik, (RSN MITF st

3 % 4RAHE A B AR

ERRF T NERIENZRIFEE LSS T
Z IR AE B2 S T, AR, 2 [ 58 Keggin
RUFN Dawson BIPNFP S 212, FI B2 )2
A3 BT AR 9 X i 2 1 It %) 917 o1 265 754 B 1 ol LR
WEFERIH T 25 1) 1) 22 1R % i 2 I T 50 47 4110 1)
YEF . BFFEC R an g 1P . Xing 2812 3o 4n

Inhibition effect of synthetic compounds on tyrosinase

1Cs

Inhibition

Inhibition Inhibition constant

Compound Structure . Reference
(mmol/L) type mechanism K, (mmol/L) Kjs (mmol/L)
(HGly)3sPW 1,04 Keggin 1.55 Uncompetitive  Reversible 0.046 [40]
(HGly)4SiW 15,049 Keggin 1.39 Noncompetitive  Reversible 2.17 2.17 [40]
NasPMo,;FeOyq Keggin 0.461 Noncompetitive  Reversible 0.47 0.47 [41]
Na;PMo1,;CuO,q Keggin 0.48 Competitive Reversible 0.073 6 [42]
H3PW1,04 Keggin 1.57 Hybrid Reversible 0.34 0.43 [43]
H;SiW 1,049 Keggin 2.31 Competitive Reversible 0.59 [43]
a-NagSiW1;C004 Keggin 0.239 Competitive Irreversible 0.164 [44]
NasPMo1,V O, Keggin 0.522 Competitive Reversible 2.629 [45]
(HGly);,PMo4,V Oy Keggin 0.447 Competitive Irreversible 0.503 [45]
a-1,2,3-KgH[SiWgV3040] Keggin 0.6841 Hybrid Reversible 4.22 2.39 [46]
Hg[P,Mo01,C0(OH;)06;] Dawson 0.434 Competitive Reversible 0.216 7 [47]
Hg[P,Mo01;Ni(OH,)Oq;] Dawson 0.466 5 Competitive Reversible 0.220 4 [47]
H;[P2Mo047VOg,] Dawson 0.409 Competitive Reversible 0.234 [48]
Hg[P2Mo016V,06,] Dawson 0.386 Competitive Reversible 0.391 [48]
Hg[P2M015V306;] Dawson 0.386 Competitive Reversible 0.249 [48]
Hg[P,M01,Zn(OH,)0q;:] Dawson 0.346 2 Competitive Reversible 0.106 8 [49]
Hg[P,Mo0,,Cu(OH,)06;] Dawson 0.3615 Competitive Reversible 0.068 2 [49]
H;[P,Moy;Fe(OH,)Oq;] Dawson 0.3831 Competitive Reversible 0.057 2 [49]
Hg[P2M0150¢,] Dawson 0.482 Competitive Reversible 0.212 [50]
Hg[P,M04,Cr(OH,)O0q;] Dawson 0.503 Competitive Reversible 0.249 [50]
a/B-KgP,W10g6,-10H,0  Dawson 0.64 Noncompetitive Irreversible [51]

&: 010-64807509
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