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Jo Lambert (Gent, Belgium)
The melanocyte and its microenvironment : lessons from the clinic.
IS13
Alain Taïeb (Bordeaux, France)
Dermal influences on epidermal pigmentation.
IS14
Jose Carlos Garcia-Borron (Murcia, Spain)
Relationships of melanocortin 1 receptor signaling to the cAMP and mitogen-activated
protein kinase ERK1 and ERK2 pathways in heterologous and human melanoma cells.
OP19 Andre Furger (London, UK)
MC1R poly(A) site and its role to regulate intergenic splicing and the expression of
chimeric MC1R-Tubulin beta III receptors.
OP19bis Kasraee Behrooz (Geneva, Switzerland)
Evaluation of a novel colorimetric technology for discrimination and measurement of
cutaneous pigmentation and erythema.

A unifying theme of this session was that hyperpigmentation phenotypes arise from interactions
between the melanocyte and multiple cell types.
Jo Lambert (Ghent, Belgium) spoke first, with a clinical view of the melanocyte and its
microenvironment. She presented an overview of intercellular signaling factors associated with
human hyperpigmentation phenotypes, such as increases in dermal hepatocyte growth factor
(HGF) after minor inflammatory injuries like insect bites. Melanocytes had been cultured from
café-au-lait macules (CALMs) from heterozygous neurofibromatosis (NF1-mutant) patients, and,
interestingly, commonly showed a second NF1 mutation. In addition, there was increased
expression of stem cell factor/KIT ligand from the associated fibroblasts and of KIT in the
melanocytes.
The group was also studying immune reactions to melanocytes. Autoimmune responses form a
continuum from the halo nevus (a zone of depigmentation around a nevus) to severe vitiligo,
whereas there is a deficient immune response to melanoma. In melanoma, indoleamine 2,3dioxygenase (IDO) is a marker for low immune function and – in sentinel nodes of melanoma
patients – for poor prognosis. Normally expressed in certain immune and endothelial cells, it
impairs cytotoxic T-lymphocyte (CTL) responses and can function in tolerance. High IDO
expression is associated with increased numbers of FOXP3+ regulatory T cells of the sentinel
node, and with tumor cell escape from immune regulation. Altered IDO levels were not observed
in halo nevi (without vitiligo), but CTLs reactive against gp100/PMEL and MART1 were
detected. The mechanism of local targeting to a nevus (as indeed in vitiligo patches) remains to be
explored.
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Alain Taïeb (Bordeaux, France) proposed that the concept of the epidermal melanin unit should
be extended to the “dermal-epidermal melanin unit”, given the dermal influences on epidermal
pigmentation. He described their work on human skin reconstructs xenografted into nude mice, in
which graft pigmentation depended on the dermal component. Invested with human fibroblasts,
they stayed light, but invested with fibroblasts from the host, they darkened. Cytokine effects of
endothelins 1 and 3 and HGF were implicated in this species-specific distinction.
Prof Taïeb then reviewed other dermal effects. The Hearing laboratory has shown that the
secreted WNT signaling inhibitor Dickkopf-1 is produced by dermal fibroblasts in palmoplantar
skin, giving a coordinated effect on melanocytes (reduced MITF and melanogenesis) and
keratinocytes (expression of keratin-9 and skin thickening). On the other hand, dermal
neuregulin-1 can increase epidermal pigmentation and is produced more by people with darker
phototypes. Citing preliminary evidence for upregulation of keratinocyte growth factor (FGF7 or
KGF) in the dermis of people with the darkest phototypes, he then discussed work on the human
condition, familial progressive hyper/hypopigmentation. Picardo’s group demonstrated that
affected skin shows increased dermal expression of KGF as well as HGF and KITL in the
hyperpigmented zones, while the Vikkula group identified a gain-of-function mutation in the
KITL gene in a family with this condition. Finally, he briefly discussed work from his own group
on lentigo senilis (“liver/age spots”), which show an accumulation of melanosomes only at the tips
of the rete ridges, and some similarity to the mottled pigmentation in certain forms of
epidermiolysis bullosa simplex due to keratin-5 mutations. This could be another example of
perturbed dermal-epidermal homeostasis.
José-Carlos García-Borrón (Murcia, Spain), spoke about melanocortin-1 receptor (MC1R)
signaling to the cAMP and mitogen-activated protein kinase (MAPK)/ERK pathways. His group
had previously shown that ERK1/2 were activated in response to MC1R stimulation in human
melanocytes, and this was abolished by knockdown of KIT.
They now used forskolin to
stimulate cAMP in heterologous cells (rat adrenal PC12 cells), and show that this did not activate
ERKs, and nor did ligand activation of transfected MC1R, unless KIT was also transfected. Lossof-function “red hair colour” MC1R mutations such as V92M, which affect human pigmentation
usually through decreased cAMP signal transduction, often retained good or even above-normal
activation of the MAPK (proliferation) signaling pathway in response to MSH, showing the two
pathways can become unbalanced, with possible implications for melanoma risk. The mechanism
of KIT activation by MC1R remains unknown.
Lastly, crosstalk between these pathways was studied in human melanoma cells with normal
MC1R. Separate ERK activation did not affect MC1R signaling to cAMP, nor did higher cAMP
levels impair the phosphorylation of ERK. Interestingly, forskolin could block ERK activation by
MC1R, but as a side-effect, independent of cAMP signalling. Different melanoma cell lines often
(although not always) failed to respond to MSH through cAMP. This was independent of the
presence of oncogenic BRAF or NRAS mutations and is another avenue for further elucidation.
Andre Furger (Oxford, UK), discussed the unusual splicing events that can occur after
transcription of the single exon of MC1R. The polyadenylation site of MC1R is particularly
inefficient, in the sense that it is not always cleaved and capped, so that read-through transcripts
into the next 3’ gene, TUBB3 (tubulin beta III) are produced. Splice products of MC1R and the
second exon of TUBB3 are detectable receptor isoforms in human melanoma cells and
immortalized melanocyte lines, but not in two mouse melanocyte lines unless transfected with the
human locus. One of the MC1R-TUBB3 fusion transcripts could be translated into a receptor that
could reach the cell membrane and transduce α-MSH signalling, though much less efficiently than
normal MC1R. In response to α-MSH over time, human melanoma cells reduced transcription of
MC1R but concomitantly increased production of the chimeric transcripts. This could potentially
lead to desensitization of melanocytes in response to prolonged solar irradiation and α-MSH
stimulation.
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A number of very interesting papers related to melanin properties and applications have appeared in the last three
months.
Solubilisation of synthetic melanins either by functionalization with sugar units (Adinolfi et al Eur J. Org. Chem ) or
by preparation in a non-aggregating conditions has allowed to discriminate intrinsic properties from aggregation and
scattering effects. It was shown that glycosylation of DHI imparts monomer-like behavior to oligomers and polymers,
due to steric effects hindering planar conformations and efficient interunit electron communication. (Corani et al J.
Phys. Chem. B). The ability of small molecules with a high affinity for eumelanin to inihibit or promote the
aggregation of melanin particles during polymer formation hints to new ways of control of melanin pigmentation in
view of the critical association of color development with particle aggregation. (Belitsky et al. Bioorg. Med Chem.
Lett) 1D-and 2D-NMR spectroscopic techniques were combined to highlight structural features and motional behavior
of melanosomes isolated from black and red hair. It was thus shown for the first time the presence of a pigment
fraction with a higher mobility with respect to the proteinaceous components that coexist in the melanosome, an effect
particularly evident for the red pigment (Thureau et al. Chemistry A European Journal). Moreover, high quality 2D
spectra in the solid phase allowed for an insight into the structural features of pheomelanin providing direct evidence
for the presence of isoquinoline- like structures recently proposed as core structural units of pheomelanins. The
classical chemical degradation approach was used to investigate the UVA induced photoxidation of red and black
hair, a process associated to oxidative fission of 5,6-dihydroxyindole units to pyrrole carboxylic acids in eumelanin
and ring contraction of benzothiazine units to benzothiazole in pheomelanins (Wakamatsu et al PCMR). Finally, in a
paper appeared on Nature (Mitra et al, Nature) the concept that melanoma is not necessarily associated to UV
exposure was supported by analysis of mice carrying an inactivating mutation of the mc1r gene and featuring a
pheomelanic phenotype. These model animals showed DNA and lipid damages even in the absence of UV exposure
suggesting that pheomelanin pigment pathway produces UV-radiation-independent carcinogenic contributions to
melanomagenesis by a mechanism of oxidative damage. Application of esr spectroscopy to comparative analysis of
melanoma nevi and non-melanoma tissues showed that eu/pheomelanin ratio was significantly different in melanomas
"Low Breslow's" vs. melanomas "High Breslow's" depth and in nevi vs. melanomas "High Breslow's depth". (Cesareo
et al. PLoS One)

Structure, Reactivity and Properties
−

Adinolf Matteo, d'Ischia Marco, Iadonisi Alfonso, Leone Loredana, Pezzella Alessandro, Valerio Silvia.
Glycosylated Eumelanin Building Blocks by Thioglycosylation of 5,6-Diacetoxyindole with an Expedient
Selenium-Based Dynamic-Mixture Methodology. European Journal of Organic Chemistry (2012), 2012(23).

−

Ambrico M, Ambrico P F, Cardone A, Ligonzo T, Cicco SR, Lavizzera A, Augelli V, Farinola GM.
Progress towards melanin integration in bio-inspired devices MRS Online Proceedings Library. (2012),
1467.

−

Arzillo Marianna, Mangiapia Gaetano, Pezzella Alessandro, Heenan Richard K, Radulescu Aurel, Paduano Luigi,
d'Ischia Marco.
Eumelanin buildup on the nanoscale: Aggregate growth/assembly and visible absorption development in
biomimetic 5,6-dihydroxyindole polymerization. Biomacromolecules (2012), 13(8), 2379-2390.

−

Belitsky Jason M, Ellowitz Micah Z, Lye Diane, Kilbo Alexander L.
Small molecule modulators of aggregation in synthetic melanin polymerizations. Bioorganic & Medicinal
Chemistry Letters (2012), 22(17), 5503-5507.

−

Borghetti P, Ghosh P, Castellarin-Cudia C, Goldoni A, Floreano L, Cossaro A, Verdini A, Gebauer R, Drera G,
Sangaletti L.
Functional K-doping of eumelanin thin films: density functional theory and soft x-ray spectroscopy
experiments in the frame of the macrocyclic protomolecule model. Journal of Chemical Physics (2012),
136(20).
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−

Corani Alice, Huijser Annemarie, Iadonisi Alfonso, Pezzella Alessandro, Sundstroem Villy, dIschia Marco.
Bottom-Up Approach to Eumelanin Photoprotection: Emission Dynamics in Parallel Sets of Water-Soluble
5,6-Dihydroxyindole-Based Model Systems. Journal of Physical Chemistry B (2012), 116(44), 13151-13158.

−

Dadachova Ekaterina, Casadevall Arturo.
Oral administration of melanin for protection against radiation. PCT Int. Appl. (2012), WO 2012129047 A1
20120927,

−

Del Frari Doriane, Bour Jerome, Ball Vincent, Toniazzo Valerie, Ruch David.
Degradation of polydopamine coatings by sodium hypochlorite: A process depending on the substrate and
the film synthesis method. Polymer Degradation and Stability (2012), 97(9), 1844-1849.

−

Ghannam Magdy M, Mady Mohsen M.
Effect of gamma irradiation on biophysical and protection properties of melanin. International Journal of
Physical Sciences (2012), 7(23), 2952-2959.

−

McQueenie Ross, Sutter Jens, Karolin Jan, Birch David J. S.
Eumelanin fibrils. Journal of Biomedical Optics (2012), 17(7), 075001-075001-7.

−

Mitra Devarati, Luo Xi, Morgan Ann, Wang Jin, Hoang Mai P, Lo Jennifer, Guerrero Candace R, Lennerz Jochen
K, Mihm Martin C, Wargo Jennifer A, et al.
An ultraviolet-radiation-independent pathway to melanoma carcinogenesis in the red hair/fair skin
background. Nature (London, United Kingdom) (2012), 491(7424), 449-453.

−

Thureau Pierre, Ziarelli Fabio, Thevand Andre, Martin Rachel W, Farmer Patrick J, Viel Stephane, Mollica
Giulia.
Probing the motional behavior of eumelanin and pheomelanin with solid-state NMR spectroscopy: New
insights into the pigment properties. Chemistry--A European Journal (2012), 18(34), 10689-10700, S10689/1S10689/6.

−

Wakamatsu Kazumasa, Nakanishi Yukiko, Miyazaki Narimi, Kolbe Ludger, Ito Shosuke.
UVA-induced oxidative degradation of melanins: fission of indole moiety in eumelanin and conversion to
benzothiazole moiety in pheomelanin. Pigment Cell & Melanoma Research (2012), 25(4), 434-445.

−

Zdybel Magdalena, Pilawa Barbara, Buszman Ewa, Wrzesniok Dorota, Krzyminiewski Ryszard, Kruczynski
Zdzislaw.
EPR Studies of DOPA-Melanin Complexes with Netilmicin and Cu(II) at Temperatures in the Range of
105-300 K. Applied Magnetic Resonance (2012), 43(3), 341-351.

Melanin-analysis
−

Cesareo Eleonora, Korkina Liudmila, D'Errico Gerardino, Vitiello Giuseppe, Aguzzi Maria Simona, Passarelli
Francesca, Pedersen Jens Z, Facchiano Antonio.
An endogenous Electron Spin Resonance (ESR) signal discriminates nevi from melanomas in human
specimens: a step forward in its diagnostic application. PLoS One (2012), 7(11), e48849.

Melanogenesis and its Modulation
−

Akihisa Toshihiro, Takeda Ayano, Akazawa Hiroyuki, Kikuchi Takashi, Yokokawa Satoru, Ukiya Motohiko,
Fukatsu Makoto, Watanabe Kensuke.
Melanogenesis-inhibitory and cytotoxic activities of diarylheptanoids from Acer nikoense bark and their
derivatives. Chemistry & Biodiversity (2012), 9(8), 1475-1489.

−

Akihisa Toshihiro, Watanabe Kensuke, Yamamoto Ayako, Zhang Jie, Matsumoto Masahiro, Fukatsu Makoto.
Melanogenesis inhibitory activity of monoterpene glycosides from Gardeniae Fructus. Chemistry &
Biodiversity (2012), 9(8), 1490-1499.

−

Bae Sung Jin, Ha Young Mi, Park Yun Jung, Park Ji Young, Song Yu Min, Ha Tae Kwun, Chun Pusoon, Moon
Hyung Ryong, Chung Hae Young.
Design, synthesis, and evaluation of (E)-N-substituted benzylidene-aniline derivatives as tyrosinase
inhibitors. European Journal of Medicinal Chemistry (2012), 57, 383-390.
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−

Bandgar Babasaheb P, Adsul Laxman K, Chavan Hemant V, Shringare Sadanand N, Korbad Balaji L, Jalde
Shivkumar S, Lonikar Shrikant V, Nile Shivraj H, Shirfule Amol L.
Synthesis, biological evaluation, and molecular docking of N-{3-[3-(9-methyl-9H-carbazol-3-yl)-acryloyl]phenyl}-benzamide/amide derivatives as xanthine oxidase and tyrosinase inhibitors. Bioorganic &
Medicinal Chemistry (2012), 20(18), 5649-5657.

−

Deng Huayun, Fang Ye.
Synthesis and Agonistic Activity at the GPR35 of 5,6-Dihydroxyindole-2-carboxylic Acid Analogues. ACS
Medicinal Chemistry Letters (2012), 3(7), 550-554.

−

Garcia-Molina Maria del Mar, Munoz-Munoz Jose Luis, Garcia-Molina Francisco, Garcia-Ruiz Pedro Antonio,
Garcia-Canovas Francisco.
Action of Tyrosinase on Ortho-Substituted Phenols: Possible Influence on Browning and Melanogenesis.
Journal of Agricultural and Food Chemistry (2012), 60(25), 6447-

−

Ginger Rebecca Susan, Sandel Melanie Jane.
A skin-lightening composition containing ketoconazole and sulforaphane. PCT Int. Appl. (2012), WO
2012084309 A2 20120628.

−

Huang Huey-Chun, Lien Hsiu-Man, Ke Hui-Ju, Chang Li-Ling, Chen Chia-Chang, Chang Tsong-Min.
Antioxidative characteristics of Anisomeles indica extract and inhibitory effect of ovatodiolide on
melanogenesis. International Journal of Molecular Sciences (2012), 13, 6220-6235.

−

Kikuchi Takashi, Zhang Jie, Huang Yan, Watanabe Kensuke, Ishii Kenta, Yamamoto Ayako, Fukatsu Makoto,
Tanaka Reiko, Akihisa Toshihiro.
Glycosidic inhibitors of melanogenesis from leaves of Momordica charantia. Chemistry & Biodiversity
(2012), 9(7), 1221-1230.

−

Kim Jeong-Keun, Park Keun-Tae, Lee Hyun-Sun, Kim Mijin, Lim Young-Hee.
Evaluation of the inhibition of mushroom tyrosinase and cellular tyrosinase activities of oxyresveratrol:
comparison with mulberroside A. Journal of Enzyme Inhibition and Medicinal Chemistry (2012), 27(4), 495503.

−

Kim Su Yeon, Park Kyoung-Chan, Kwon Sun-Bang, Kim Dong-Seok.
Hypopigmentary effects of 4-n-butylresorcinol and resveratrol in combination. Pharmazie (2012), 67(6),
542-546.

−

Mandeau Anne, Poigny Stephane, Belaubre Francoise.
Monoterpene derivatives of chalcone or dihydrochalcone and their use as depigmenting agents in cosmetic
formulations. PCT Int. Appl. (2012), WO 2012098134 A1 20120726.

−

Orlow Seth J.
Benzopyrans as melanogenesis modifiers for cosmetics and pharmaceuticals. U.S. Pat. Appl. Publ. (2012),
US 20120196926 A1 20120802.

−

Orlow Seth J, Komatsu Li Ni.
Coumarins as melanogenesis modifiers for cosmetics and pharmaceuticals. PCT Int. Appl. (2012), WO
2012103487 A1 20120802.

−

Orlow Seth J, Komatsu Li Ni.
Indole alkaloid compounds as melanogenesis promoters and uses thereof for enhancing skin pigmentation.
PCT Int. Appl. (2012), WO 2012091730 A2 20120705.

−

Ryu Hyung Won, Jeong Seong Hun, Curtis-Long Marcus J, Jung Sunin, Lee Ji Won, Woo Hyun Sim, Cho Jung
Keun, Park Ki Hun.
Inhibition Effects of Mangostenone F from Garcinia mangostana on Melanin Formation in B16F10 Cells.
Journal of Agricultural and Food Chemistry (2012), 60(34), 8372-8378.

−

Satooka Hiroki, Isobe Takahiko, Nitoda Teruhiko, Kubo Isao.
Melanogenesis inhibitors from Rabdosia japonica. Phytomedicine (2012), 19(11), 1016-1023.

−

Seo Dong-Ho, Jung Jong-Hyun, Lee Jae-Eun, Jeon Eun-Jung, Kim Wooki, Park Cheon-Seok.
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Biotechnological production of arbutins (α- and β-arbutins), skin-lightening agents, and their derivatives.
Applied Microbiology and Biotechnology (2012), 95(6), 1417-1425.
−

Takahashi Makoto, Takara Kensaku, Toyozato Tomonao, Wada Koji.
A novel bioactive chalcone of Morus australis inhibits tyrosinase activity and melanin biosynthesis in B16
melanoma cells. Journal of Oleo Science (2012), 61(10), 585-592.

−

Yu Wen-Jen, Chang Sue-Joan, Tseng Wei-Chi.
Novel methods for modulating melanin production by using Polygonum multiflorum extract. U.S. Pat.
Appl. Publ. (2012), US 20120164242 A1 20120628.

Plant and fungal pigments
−

Bin Li, Wei Li, Xiaohong Chen, Mei Jiang, Mingsheng Dong.
In vitro antibiofilm activity of the melanin from Auricularia auricula, an edible jelly mushroom. Annals of
Microbiology (Heidelberg, Germany) (2012), 62(4), 1523-1530.

−

Chatterjee Subhasish, Prados-Rosales Rafael, Frases Susana, Itin Boris, Casadevall Arturo, Stark Ruth E.
Using solid-state NMR to monitor the molecular consequences of Cryptococcus neoformans melanization
with different catecholamine precursors. Biochemistry (2012), 51(31), 6080-6088.

−

Chen Yu-Shiun, Hung Yao-Ching, Hong Meng-Yeng, Onischuk Andrei Aleksandrovich, Chiou Jin Chern,
Sorokina Irina V, Tolstikova Tatiana, Huang G. Steve.
Control of in vivo transport and toxicity of nanoparticles by tea melanin. Journal of Nanomaterials (2012),
746960, 11 pp.

−

Dong Caihong, Yao Yijian.
Isolation, characterization of melanin derived from Ophiocordyceps sinensis, an entomogenous fungus
endemic to the Tibetan Plateau. Journal of Bioscience and Bioengineering (2012), 113(4), 474-479.

−

Dong Hua-qun, Wang Yue-hua, Dong Hua-qiang, Gao Sai-wen.
Microwave-assisted extraction of melanin from the seed coat of Mucuna prurients (L.). Medicinal Plant
(2012), 3(2), 65-67.

−

Lee Nahum, Kim Eun Jung Kim Byung-Gee.
Regioselective hydroxylation of trans-resveratrol via inhibition of tyrosinase from Streptomyces avermitilis
MA4680. ACS Chemical Biology (2012), 7(10), 1687-1692.

−

Llorente Carla, Barcena Alejandra, Vera Bahima Jose, Saparrat Mario C. N., Arambarri Angelica M., Rozas M.
Fernanda, Mirifico Maria V., Balatti Pedro A.
Cladosporium cladosporioides LPSC 1088 Produces the 1,8-Dihydroxynaphthalene-Melanin-Like
Compound and Carries a Putative pks Gene. Mycopathologia (2012), 174(5-6), 397-408.

−

Olennikov D. N., Tankhaeva L. M., Rokhin A. V., Agafonova S. V.
Physicochemical properties and antioxidant activity of melanin fractions from Inonotus obliquus sclerotia.
Chemistry of Natural Compounds (2012), 48(3), 396-403.

−

Robertson Kelly L., Mostaghim Anahita, Cuomo Christina A., Soto Carissa M., Lebedev Nikolai, Bailey Robert
F., Vallimayil J., Eyini M.
Physiochemical characterization of melanin pigment by Pleurotus djamor (Fr.) Boedijn. World Journal of
Science and Technology (2012), 2(7), 76-80.

−

Wang Zheng.
Adaptation of the black yeast Wangiella dermatitidis to ionizing radiation: molecular and cellular
mechanisms. PLoS One (2012), 7(11), e48674.,

−

Yang Ping, Liang Yan.
The research of black sweet corn pigment extration and stability. Advanced Materials Research (DurntenZurich, Switzerland) (2012), 573-574(Environment Science and Materials Engineering), 1034-1038.

−

Yao Zengyu, Qi Jianhua, Wang Lihua.
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Isolation, fractionation and characterization of melanin-like pigments from chestnut (Castanea mollissima)
shells. Journal of Food Science (2012), 77(6), C671-C676.
−

Ye Ming, Wang Yan, Guo Geng-yi, He Yun-long, Lu Ying, Ye Ying-wang, Yang Qing-hua, Yang Pei-zhou.
Physicochemical characteristics and antioxidant activity of arginine-modified melanin from Lachnum YM346. Food Chemistry (2012), 135(4), 2490-2497.

2343

22.. B
Biioollooggyy ooff ppiiggm
meenntt cceellllss aanndd ppiiggm
meennttaarryy ddiissoorrddeerrss
(Dr M. Picardo)
Wnt/ β-catenin signal transduction plays an important role in the process of neural crest formation,
migration, proliferation and differentiation as well as in adult melanogenesis. In a recent paper Kim et al.,
demonstrated that the expression of Wnt inhibitory factor-1 (WIF-1) gene, an antagonist of Wnt signaling, is
implicated in hyperpigmentation process of melasma. WIF-1 downregulation, which may occur in epidermal
keratinocytes and in dermal fibroblasts of melasma patientes stimulates melanogenesis and melanosome
transfer through upregulation of the canonical and the noncanonical Wnt signaling pathway. WIF-1
expression, evaluated in a set of hyperpigmented and normally pigmented skin of melasma patients, is
significantly reduced. The effect of WIF-1 overexpression induced the amelioration hyperpigmentation by
reduced tyrosinase expression and melanosome transfer. The WIF-1 knockdown decreased glycogen
synthase kinase-3 β (GSK-3 β), β -catenin, and NFATc2 (nuclear factor of activated T cells, cytoplasmic,
calcineurin-dependent 2) phosphorylation and increased microphthalmia-associated transcription factor
(MITF) expression.
The paper from Gallagher and co-worker, shows that unlike its positive role in stimulating migration and
invasion of carcinoma cells, β-catenin signaling decreases the migration of melanocytes and melanoma cell
lines. In vivo, b-catenin signaling in melanoblasts reduced the migration of these cells, causing a white
belly-spot phenotype. Despite reducing migration, β-catenin signaling promoted lung metastasis in the
NRAS-driven melanoma murine model. Thus, β-catenin may have conflicting roles in the metastatic spread
of melanoma, repressing migration while promoting metastasis. One of the most interesting points
discussed in this manuscript is the melanocyte-specific biological effect of β-catenin signaling. According
with authors’ idea the negative effect of β-catenin on migration is highlights critical differences in the biology
of epithelial cells and melanocytes. In fact, epithelial cells are normally locked-in in the organized
architecture of the epithelium and cell- matrix adhesion are mediated by β-catenin’s structural role; thus,
incipient carcinoma cells in addition to increased proliferation, reduced apoptosis must acquire properties of
local invasiveness and increased migration to reach lymphatic and blood vessels for distant metastasis; βcatenin activation stimulates both properties in carcinoma cells. To the contrary, cells of the melanocytic
lineage are not organized in a multicellular architecture requiring the structural function of β-catenin and in
fact have intrinsic migratory properties from early development during colonization of the skin; here, we
show that β-catenin activation remarkably reduces migration in cells of the melanocytic lineage.
The letter by Mitra et al., published on Nature presented interesting data concerning the association
between inactivating polymorphisms in the melanocortin receptor (MC1R) gene and melanoma risk. These
genetic variants, determining minimal receptor activity as in red hair/fair skin produce the red/yellow
pheomelanin pigment, in place of black/brown eumelanin. Pheomelanin has weak shielding capacity
against ultraviolet radiation relative to eumelanin, and has been shown to amplify ultraviolet-A-induced
reactive oxygen species and cell damage. This study demonstrated that the pheomelanin pigment pathway
also produces ultraviolet-radiation-independent carcinogenic by a mechanism of oxidative DNA and lipid
damage. Author concluded that although protection from ultraviolet radiation remains important, additional
strategies may be required for optimal melanoma prevention.
The paper of Herraiz et al., examined the crosstalk of the cAMP and ERK pathways downstream to the
MC1R activation. Using several different natural and synthetic MC1R genetic variants they showed that
MC1R mutants impair cAMP production much more often than ERK activation, confirming that ERK
activation is cAMP-independent and suggesting less stringent requirements for functional coupling to the
ERK pathway.
−

Gallagher SJ, Rambow F, Kumasaka M et al.
Beta-catenin inhibits melanocyte migration but induces melanoma metastasis. Oncogene Epub ahead of
print.

−

Herraiz C, Journè F, Ghanem G, et al.
Functional status and relationships of melanocortin 1 receptor signaling to the cAMP and extracellular
signal-regulated protein kinases 1 and 2 pathways in human melamona cells. Int J Biochem Cell Biol Epub
ahead of print.

−

Mitra, D, Luo X, Morgan A et al.
An ultraviolet-radiation-independent pathway to melanoma carcinogenesis in the red hair/fair skin
background. Nature 2012 Nov 15;491(7424):449-53.
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−

Kim J, Lee T and Lee A.
Reduced WIF-1 expression stimulates skin hyperpigmentation in patients with melasma. J Invest Dermatol
Epub ahead of print.
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Grimes PE, Hamzavi I, Lebwohl J, Ortonne JP, Lim HW.
The efficacy of Afamelanotide and narrowband UV-B phototherapy for repigmentation of vitiligo. Arch.
Dermatol. 2012; 15: 1-6.

−

Herraiz C, Journé F, Ghanem G, Jiménez-Cervantes C, García-Borrón JC.
Functional status and relationships of melanocortin 1 receptor signaling to the cAMP and extracellular
signal-regulated protein kinases 1 and 2 pathways in human melanoma cells. Int. J. Biochem. Cell. Biol.
2012; 44: 2244-52.

−

Hiramoto K, Kobayashi H, Yamate Y, Ishii M, Sato T, Inoue M.
UVB-induced epidermal pigmentation in mice eyes with no contact lens wear and non-UVB blocking and
UVB blocking contact lens wear. Cont. Lens Anterior Eye 2012 [Epub ahead of print].

−

Moffett J, Fray LM, Kubat NJ.
Activation of endogenous opioid gene expression in human keratinocytes and fibroblasts by pulsed
radiofrequency energy fields. J. Pain. Res. 2012; 5: 347-57.

−

Scott TL, Christian PA, Kesler MV, Donohue KM, Shelton B, Wakamatsu K, Ito S, D'Orazio J.
Pigment-independent cAMP-mediated epidermal thickening protects against cutaneous UV injury by
keratinocyte proliferation. Exp. Dermatol. 2012; 21: 771-7.
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Dong C, Wang H, Xue L, Dong Y, Yang L, Fan R, Yu X, Tian X, Ma S, Smith GW.
Coat color determination by miR-137 mediated down-regulation of microphthalmia-associated
transcription factor in a mouse model. RNA. 2012 Sep;18(9):1679-86.
Abstract : Coat color is a key economic trait in wool-producing species. Color development and pigmentation are
controlled by complex mechanisms in animals. Here, we report the first production of an altered coat color by
overexpression of miR-137 in transgenic mice. Transgenic mice overexpressing miR-137 developed a range of
coat color changes from dark black to light color. Molecular analyses of the transgenic mice showed decreased
expression of the major target gene termed MITF and its downstream genes, including TYR, TYRP1, and
TYRP2. We also showed that melanogenesis altered by miR-137 is distinct from that affected by UV radiation in
transgenic mice. Our study provides the first mouse model for the study of coat color controlled by miRNAs in
animals and may have important applications in wool production.

−

Dynoodt P, Mestdagh P, Van Peer G, Vandesompele J, Goossens K, Peelman LJ, Geusens B, Speeckaert RM,
Lambert JL, Van Gele MJ.
Identification of miR-145 as a Key Regulator of the Pigmentary Process. J Invest Dermatol. 2012 Aug 16.
Abstract : The current treatments for hyperpigmentation are often associated with a lack of efficacy and adverse
side effects. We hypothesized that microRNA (miRNA)-based treatments may offer an attractive alternative by
specifically targeting key genes in melanogenesis. The aim of this study was to identify miRNAs interfering with
the pigmentary process and to assess their functional role. miRNA profiling was performed on mouse
melanocytes after three consecutive treatments involving forskolin and solar-simulated UV (ssUV) irradiation.
Sixteen miRNAs were identified as differentially expressed in treated melan-a cells versus untreated cells.
Remarkably, a 15-fold downregulation of miR-145 was detected. Overexpression or downregulation of miR-145
in melan-a cells revealed reduced or increased expression of Sox9, Mitf, Tyr, Trp1, Myo5a, Rab27a, and Fscn1,
respectively. Moreover, a luciferase reporter assay demonstrated direct targeting of Myo5a by miR-145 in mouse
and human melanocytes. Immunofluorescence tagging of melanosomes in miR-145-transfected human
melanocytes displayed perinuclear accumulation of melanosomes with additional hypopigmentation of harvested
cell pellets. In conclusion, this study has established an miRNA signature associated with forskolin and ssUV
treatment. The significant down- or upregulation of major pigmentation genes, after modulating miR-145
expression, suggests a key role for miR-145 in regulating melanogenesis.

−

Ho H, Aruri J, Kapadia R, Mehr H, White MA, Ganesan AK.
RhoJ Regulates Melanoma Chemoresistance by Suppressing Pathways That Sense DNA Damage. Cancer
Res. 2012 Nov
Abstract : Melanomas resist conventional chemotherapeutics, in part, through intrinsic disrespect of apoptotic
checkpoint activation. In this study, using an unbiased genome-wide RNA interference screen, we identified RhoJ
and its effector PAK1, as key modulators of melanoma cell sensitivity to DNA damage. We find that RhoJ
activates PAK1 in response to drug-induced DNA damage, which then uncouples ATR from its downstream
effectors, ultimately resulting in a blunted DNA damage response (DDR). In addition, ATR suppression leads to
the decreased phosphorylation of ATF2 and consequent increased expression of the melanocyte survival gene
Sox10 resulting in a higher DDR threshold required to engage melanoma cell death. In the setting of normal
melanocyte behavior, this regulatory relationship may facilitate appropriate epidermal melanization in response to
UV-induced DNA damage. However, pathologic pathway activation during oncogenic transformation produces a
tumor that is intrinsically resistant to chemotherapy and has the propensity to accumulate additional mutations.
These findings identify DNA damage agents and pharmacologic inhibitors of RhoJ/PAK1 as novel synergistic
agents that can be used to treat melanomas that are resistant to conventional chemotherapies. Cancer Res; 72(21);
5516-28.

−

Jonathan Shoag1, 4, Rizwan Haq5, 2, Mingfeng Zhang3, Laura Liu1, Glenn C. Rowe1, Aihua Jiang1, Nicole
Koulisis1, Caitlin Farrel1, Christopher I. Amos7, Qingyi Wei7, Jeffrey E. Lee8, Jiangwen Zhang6, Thomas S.
Kupper3, Abrar A. Qureshi3, Rutao Cui9, Jiali Han3, 10, 12, David E. Fisher5, 2, 11, 12, Zoltan Arany.
PGC-1 Coactivators Regulate MITF and the Tanning Response. Mol Cell. 2012 Nov 28.
Abstract : The production of pigment by melanocytes tans the skin and protects against skin cancers. UV-exposed
keratinocytes secrete α-MSH, which then activates melanin formation in melanocytes by inducing the
microphthalmia-associated transcription factor (MITF). We show that PPAR-γ coactivator (PGC)-1α and PGC-1β
are critical components of this melanogenic system in melanocytes. α-MSH signaling strongly induces PGC-1α
expression and stabilizes both PGC-1α and PGC-1β proteins. The PGC-1s in turn activate the MITF promoter,
and their expression correlates strongly with that of MITF in human melanoma cell lines and biopsy specimens.
Inhibition of PGC-1α and PGC-1β blocks the α-MSH-mediated induction of MITF and melanogenic genes.
Conversely, overexpression of PGC-1α induces pigment formation in cell culture and transgenic animals. Finally,
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polymorphism studies reveal expression quantitative trait loci in the PGC-1β gene that correlate with tanning
ability and protection from melanoma in humans. These data identify PGC-1 coactivators as regulators of human
tanning.
−

Kim JY, Lee TR, Lee AY.
Reduced WIF-1 Expression Stimulates Skin Hyperpigmentation in Patients with Melasma. J Invest
Dermatol. 2012 Sep 6.
Abstract : The expression of Wnt inhibitory factor-1 (WIF-1) gene, which was detected by a microarray analysis
of hyperpigmented and normally pigmented skin sets of melasma patients, was significantly reduced in the
hyperpigmented skin from melasma patients, but not in healthy controls, regardless of UV irradiation. Wnt
signals regulate skin pigmentation; however, WIF-1 is expressed in cultured skin keratinocytes and fibroblasts,
but not in melanocytes. Therefore, we examined whether WIF-1 knockdown in neighboring keratinocytes and
fibroblasts plays a role in melasma. Additionally, the effect of WIF-1 overexpression on the amelioration of
hyperpigmentation was examined. WIF-1 knockdown, either in fibroblasts or in keratinocytes, significantly
stimulated tyrosinase expression and melanosome transfer, whereas melanocytes with WIF-1 overexpression
significantly reduced those parameters. The WIF-1 knockdown decreased glycogen synthase kinase-3β (GSK3β), β-catenin, and NFATc2 (nuclear factor of activated T cells, cytoplasmic, calcineurin-dependent 2)
phosphorylation and increased microphthalmia-associated transcription factor (MITF) expression as in
melanocytes with Wnt-1 overexpression, whereas the WIF-1 overexpression reversed the results. Expression of
Wnts, both canonical and noncanonical, was increased in the hyperpigmented skin of melasma patients.
Collectively, WIF-1 downregulation, which may occur in epidermal keratinocytes and in dermal fibroblasts, is
involved in melasma development because of the stimulation of melanogenesis and melanosome transfer through
upregulation of the canonical and the noncanonical Wnt signaling pathway.

−

Schäfer A, Hofmann L, Gratchev A, Laspe P, Schubert S, Schürer A, Ohlenbusch A, Tzvetkov M, Hallermann C,
Reichrath J, Schön MP, Emmert S.
Molecular genetic analysis of 16 XP-C patients from Germany: environmental factors predominately
contribute to phenotype variations. Exp Dermatol. 2012 Oct 20
Abstract : Patients belonging to xeroderma pigmentosum (XP) complementation group C comprise one-third of
all XP patients. Only four major reports compiled larger groups of XP-C patients from southern Europe (12 pts),
North America (16 pts) and Africa (14 and 56 pts) as well as their genetic background (46 XPC mutations). We
identified 16 XP-C patients from Germany. Interestingly, only five patients exhibited severe sun sensitivity. The
mean age of XP diagnosis was 9.4 years, and the median age of the first skin cancer was 7 years. Neurological
symptoms were absent in all but two patients. Primary fibroblasts from all 16 patients showed reduced post-UV
cell survival (mean: 50% vs 93% in normal cells) and reduced reactivation of an UV-treated luciferase reporter
gene (mean: 6.4% vs 30.7% in normal cells). XPC mRNA expression was also greatly reduced compared with
normal cells (mean: 14.3%; range 8.3-25.7%) except in XP47MA (274.1%). All patients carried homozygous
XPC mutations. Four mutations have been described previously: c.1747_1748delTG (found in 4/16), c.567 C>T
(4/16), c.1839 C>T (1/16) and a complex insertion/deletion mutation in exon 9 (1/16). The novel frameshift
mutations c.446_447delAG (2/16), c.1525insA (1/16) and c.2271delC (1/16) lead to truncated XPC proteins as
does the novel nonsense mutation c.843C>T (1/16). XP47MA carries an interesting mutation
(c.2538_2540delATC; p.Ile812del) resulting in an in-frame single amino acid deletion. This mutation results in a
classical XP phenotype, a non-functional XPC protein, but elevated XPC mRNA expression. Our study indicates
that extrinsic factors may contribute to XP-C symptom severity due to nonsense-mediated message decay.

−

Tan G, Niu J, Shi Y, Ouyang H, Wu ZH.
NF-κB-dependent microRNA-125b up-regulation promotes cell survival by targeting p38α upon ultraviolet
radiation. J Biol Chem. 2012 Sep 21;287(39):33036-47.
Abstract : UV-induced stress response involves expression change of a myriad of genes, which play critical roles
in modulating cell cycle arrest, DNA repair, and cell survival. Alteration of microRNAs has been found in cells
exposed to UV, yet their function in UV stress response remains elusive. Here, we show that UV radiation
induces up-regulation of miR-125b, which negatively regulates p38α expression through targeting its 3'-UTR.
Increase of miR-125b depends on UV-induced NF-κB activation, which enhances miR-125b gene transcription
upon UV radiation. The DNA damage-responsive kinase ATM (ataxia telangiectasia mutated) is indispensable
for UV-induced NF-κB activation, which may regulate p38α activation and IKKβ-dependent IκBα degradation in
response to UV. Consequently, repression of p38α by miR-125b prohibits prolonged hyperactivation of p38α by
UV radiation, which is required for protecting cells from UV-induced apoptosis. Altogether, our data support a
critical role of NF-κB-dependent up-regulation of miR-125b, which forms a negative feedback loop to repress
p38α activation and promote cell survival upon UV radiation.
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Oxidation of dopamine in the presence of cysteine in variable amounts is believed to play a central role in the genesis
of neuromelanin in human substantia nigra. In a model in vitro study, Ferrari et al. (2012) show that oxidation of
dopamine in the presence of cysteine, iron (III) ions and bovine serum albumin (BSA) leads to iron-binding
conjugates which display spectral properties of potential relevance to the genesis and structural organization of the
human pigment. The occurrence of variable degrees of iron clustering as a function of the pheomelanin-like character
of the pigment provides useful information as to the state of iron in neuromelanin.
Alpha-Synuclein (α-Syn) is a protein expressed in the brain, skin as well as in tumors, including melanoma. α-Syn can
interact both with tyrosinase (TYR) and tyrosine hydroxylase (TH), the enzymes involved in the biosynthesis of
melanin and dopamine (DA), respectively. Now Pan et al. (2012) provide evidence that α-Syn may have inhibitory
effects on melanin synthesis in melanoma cells, and an opposite stimulating effect on melanin production in
dopaminergic neuronal SH-SY5Y and PC12 cells. On this basis, they propose that α-Syn may be the missing point
linking the high co-occurrence of Parkinson's disease (PD) and melanoma via its differential roles in melanin
synthesis in melanoma cells and in dopaminergic neuronal cells.
A paper by Munoz et al. (2012) finally addresses the role of oxidative stress and dopamine conversion in Parkinson’s
disease. While the emphasis of the paper is largely on the aminochrome intermediate, the role of the main quinone
precursor dopaminequinone seems worthy of attention as well.
−

Ferrari Emanuele, Engelen Mireille, Monzani Enrico, Sturini Michela, Girotto Stefania, Bubacco Luigi, Zecca
Luigi, Casella Luigi.
Synthesis and structural characterization of soluble neuromelanin analogs provides important clues to its
biosynthesis. Journal of Biological Inorganic Chemistry, Ahead of Print.
Elucidating the structure and biosynthesis of neuromelanin (NM) would be an important step towards
understanding its putative role in the pathogenesis of Parkinson's disease. A useful complement to studies aimed
at unraveling the origin and properties of this essentially insol. natural substance is the prepn. of synthetic derivs.
that resemble NM. With this aim in mind, water-sol. conjugates between dopamine-derived melanin and bovine
serum albumin (BSA) were synthesized. Melanin-BSA adducts were prepd. with both eumelanic oligomers
obtained through the oxidative polymn. of dopamine and pheomelanic oligomers obtained under the same
conditions from dopamine and cysteine. Iron ions were added during the synthesis to understand the interaction
between the pigment and this metal ion, as the NM in neurons in several human brain regions contains significant
amts. of iron. The structures of the conjugates were analyzed by 1H NMR spectroscopy and controlled
proteolysis/MS expts. The binding of iron(III) ions was evaluated by ICP anal. and EPR spectroscopy. The EPR
signal from bound iron(III) indicated high-spin octahedral sites and, as also seen for NM, the signal is coupled to
a signal from a radical assocd. with the melanic components of the conjugates. However, the intensity of the EPR
signal from iron suggested a reduced fraction of the total iron, indicating that most of the iron is strongly coupled
in clusters within the matrix. The amt. of paramagnetic, mononuclear iron(III) was greater in the pheomelaninBSA conjugates, suggesting that iron clustering is reduced in the sulfur-contg. pigment. Thus, the melanin-BSA
conjugates appear to be good models for the natural pigment.

−

Munoz Patricia, Huenchuguala Sandro, Paris Irmgard, Segura-Aguilar Juan.
Dopamine oxidation and autophagy. Parkinson's Disease (2012), 920953, 13 pp.
The mol. mechanisms involved in the neurodegenerative process of Parkinson's disease remain unclear.
Currently, there is a general agreement that mitochondrial dysfunction, α-synuclein aggregation, oxidative stress,
neuroinflammation, and impaired protein degrdn. are involved in the neurodegeneration of dopaminergic neurons
contg. neuromelanin in Parkinson's disease. Aminochrome has been proposed to play an essential role in the
degeneration of dopaminergic neurons contg. neuromelanin by inducing mitochondrial dysfunction, oxidative
stress, the formation of neurotoxic α-synuclein protofibrils, and impaired protein degrdn. Here, we discuss the
relationship between the oxidn. of dopamine to aminochrome, the precursor of neuromelanin, autophagy
dysfunction in dopaminergic neurons contg. neuromelanin, and the role of dopamine oxidn. to aminochrome in
autophagy dysfunction in dopaminergic neurons. Aminochrome induces the following: (i) the formation of αsynuclein protofibrils that inactivate chaperone-mediated autophagy; (ii) the formation of adducts with α- and βtubulin, which induce the aggregation of the microtubules required for the fusion of autophagy vacuoles and
lysosomes.

−

Pan Tianhong, Zhu Julie, Hwu Wen-Jen, Jankovic Joseph.
The role of alpha-Synuclein in melanin synthesis in melanoma and dopaminergic neuronal cells. PLoS One
(2012), 7(9), e45183.
The relatively high co-occurrence of Parkinson's disease (PD) and melanoma has been established by a large no.
of epidemiol. studies. However, a clear biol. explanation for this finding is still lacking. Ultra-violet radiation
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(UVR)-induced skin melanin synthesis is a defense mechanism against UVR-induced damage relevant to the
initiation of melanoma, whereas, increased neuromelanin (NM), the melanin synthesized in dopaminergic
neurons, may enhance the susceptibility to oxidative stress-induced neuronal injury relevant to PD. SNCA is a
PD-causing gene coding for alpha-Synuclein (α-Syn) that expresses not only in brain, but also in skin as well as
in tumors, such as melanoma. The findings that α-Syn can interact with tyrosinase (TYR) and inhibit tyrosine
hydroxylase (TH), both of which are enzymes involved in the biosynthesis of melanin and dopamine (DA), led us
to propose that α-Syn may participate in the regulation of melanin synthesis. In this study, by applying UV B
(UVB) light, a physiol. relevant stimulus of melanogenesis, we detected melanin synthesis in A375 and SKMEL-28 melanoma cells and in SH-SY5Y and PC12 dopaminergic neuronal cells and detd. effects of α-Syn on
melanin synthesis. Our results showed that UVB light exposure increased melanin synthesis in all 4 cell lines.
However, we found that α-Syn expression reduced UVB light-induced increase of melanin synthesis and that
melanin content was lower when melanoma cells were expressed with α-Syn, indicating that α-Syn may have
inhibitory effects on melanin synthesis in melanoma cells. Different from melanoma cells, the melanin content
was higher in α-Syn-over-expressed dopaminergic neuronal SH-SY5Y and PC12 cells, cellular models of PD,
than that in non-α-Syn-expressed control cells. We concluded that α-Syn could be one of the points responsible
for the pos. assocn. between PD and melanoma via its differential roles in melanin synthesis in melanoma cells
and in dopaminergic neuronal cells.
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Pax3( GFP ) , a new reporter for the melanocyte lineage, highlights novel aspects of PAX3 expression in the
skin.
Djian-Zaouche J, Campagne C, Reyes-Gomez E, Gadin-Czerw S, Bernex F, Louise A, Relaix F, Buckingham M,
Panthier JJ, Aubin-Houzelstein G.
Pigment Cell Melanoma Res. 2012 Sep;25(5):545-54.
Adam10 haploinsufficiency causes freckle-like macules in Hairless mice.
Tharmarajah G, Faas L, Reiss K, Saftig P, Young A, Van Raamsdonk CD.
Pigment Cell Melanoma Res. 2012 Sep;25(5):555-65. doi:
A BLOC-1 mutation screen reveals a novel BLOC1S3 mutation in Hermansky-Pudlak Syndrome type 8.
Cullinane AR, Curry JA, Golas G, Pan J, Carmona-Rivera C, Hess RA, White JG, Huizing M, Gahl WA.
Pigment Cell Melanoma Res. 2012 Sep;25(5):584-91.
MITF-M, a 'melanocyte-specific' isoform, is expressed in the adult retinal pigment epithelium.
Maruotti J, Thein T, Zack DJ, Esumi N.
Pigment Cell Melanoma Res. 2012 Sep;25(5):641-4.
Albino mice as an animal model for infantile nystagmus syndrome.
Traber GL, Chen CC, Huang YY, Spoor M, Roos J, Frens MA, Straumann D, Grimm C.
Invest Ophthalmol Vis Sci. 2012 Aug 20;53(9):5737-47.
YY1 regulates melanocyte development and function by cooperating with MITF.
Li J, Song JS, Bell RJ, Tran TN, Haq R, Liu H, Love KT, Langer R, Anderson DG, Larue L, Fisher DE.
PLoS Genet. 2012;8(5):e1002688.
Colour patterns: channelling Turing.
Maderspacher F.
Curr Biol. 2012 Apr 24;22(8):R266-8.
Investigating the role of the melanocortin-1 receptor gene in an extreme case of microgeographical variation in
the pattern of melanin-based plumage pigmentation.
Bourgeois YX, Bertrand JA, Thébaud C, Milá B.
PLoS One. 2012;7(12):e50906.
NCKX5, a Natural Regulator of Human Skin Colour Variation, Regulates the Expression of Key Pigment
Genes MC1R and Alpha-MSH and Alters Cholesterol Homeostasis in Normal Human Melanocytes.
Wilson S, Ginger RS, Dadd T, Gunn D, Lim FL, Sawicka M, Sandel M, Schnetkamp PP, Green MR.
Adv Exp Med Biol. 2013;961:95-107.
Association of melanogenesis genes with skin color variation among Japanese females.
Abe Y, Tamiya G, Nakamura T, Hozumi Y, Suzuki T.
J Dermatol Sci. 2012 Oct 30.
Otx but not mitf transcription factors are required for zebrafish retinal pigment epithelium development.
Lane BM, Lister JA.
PLoS One. 2012;7(11):e49357.
Genome-wide association studies of quantitatively measured skin, hair, and eye pigmentation in four European
populations.
Candille SI, Absher DM, Beleza S, Bauchet M, McEvoy B, Garrison NA, Li JZ, Myers RM, Barsh GS, Tang H,
Shriver MD.
PLoS One. 2012;7(10):e48294.
Human pigmentation genes under environmental selection.
Sturm RA, Duffy DL.
Genome Biol. 2012 Sep 26;13(9):248.
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Report of a novel OCA2 gene mutation and an investigation of OCA2 variants on melanoma risk in a familial
melanoma pedigree.
Hawkes JE, Cassidy PB, Manga P, Boissy RE, Goldgar D, Cannon-Albright L, Florell SR, Leachman SA.
J Dermatol Sci. 2012 Oct 13.
Specifying and sustaining pigmentation patterns in domestic and wild cats.
Kaelin CB, Xu X, Hong LZ, David VA, McGowan KA, Schmidt-Küntzel A, Roelke ME, Pino J, Pontius J, Cooper
GM, Manuel H, Swanson WF, Marker L, Harper CK, van Dyk A, Yue B, Mullikin JC, Warren WC, Eizirik E, Kos L,
O'Brien SJ, Barsh GS, Menotti-Raymond M.
Science. 2012 Sep 21;337(6101):1536-41.
Abstract
Color markings among felid species display both a remarkable diversity and a common underlying periodicity. A
similar range of patterns in domestic cats suggests a conserved mechanism whose appearance can be altered by
selection. We identified the gene responsible for tabby pattern variation in domestic cats as Transmembrane
aminopeptidase Q (Taqpep), which encodes a membrane-bound metalloprotease. Analyzing 31 other felid species, we
identified Taqpep as the cause of the rare king cheetah phenotype, in which spots coalesce into blotches and stripes.
Histologic, genomic expression, and transgenic mouse studies indicate that paracrine expression of Endothelin3
(Edn3) coordinates localized color differences. We propose a two-stage model in which Taqpep helps to establish a
periodic pre-pattern during skin development that is later implemented by differential expression of Edn3.
BLOC-3 Mutated in Hermansky-Pudlak Syndrome Is a Rab32/38 Guanine Nucleotide Exchange Factor.
Gerondopoulos A, Langemeyer L, Liang JR, Linford A, Barr FA.
Curr Biol. 2012 Nov 20;22(22):2135-9.
Comprehensive candidate gene study highlights UGT1A and BNC2 as new genes determining continuous skin
color variation in Europeans.
Jacobs LC, Wollstein A, Lao O, Hofman A, Klaver CC, Uitterlinden AG, Nijsten T, Kayser M, Liu F.
Hum Genet. 2012 Oct 11.
B-raf and C-raf are required for melanocyte stem cell self-maintenance.
Valluet A, Druillennec S, Barbotin C, Dorard C, Monsoro-Burq AH, Larcher M, Pouponnot C, Baccarini M, Larue L,
Eychène A.
Cell Rep. 2012 Oct 25;2(4):774-80.
Identification and characterization of microRNAs in white and brown alpaca skin.
Tian X, Jiang J, Fan R, Wang H, Meng X, He X, He J, Li H, Geng J, Yu X, Song Y, Zhang D, Yao J, Smith GW,
Dong C.
BMC Genomics. 2012 Oct 16;13:555.
IL-4 Inhibits the Melanogenesis of Normal Human Melanocytes through the JAK2-STAT6 Signaling Pathway.
Choi H, Choi H, Han J, Jin SH, Park JY, Shin DW, Lee TR, Kim K, Lee AY, Noh M.
J Invest Dermatol. 2012 Sep 20.
Effects of altered catecholamine metabolism on pigmentation and physical properties of sclerotized regions in
the silkworm melanism mutant.
Qiao L, Li Y, Xiong G, Liu X, He S, Tong X, Wu S, Hu H, Wang R, Hu H, Chen L, Zhang L, Wu J, Dai F, Lu C,
Xiang Z.
PLoS One. 2012;7(8):e42968.
Identification of miR-145 as a Key Regulator of the Pigmentary Process.
Dynoodt P, Mestdagh P, Van Peer G, Vandesompele J, Goossens K, Peelman LJ, Geusens B, Speeckaert RM,
Lambert JL, Van Gele MJ.
J Invest Dermatol. 2012 Aug 16.
Genetic analysis of an Indian family with members affected with Waardenburg syndrome and Duchenne
muscular dystrophy.
Kapoor S, Bindu PS, Taly AB, Sinha S, Gayathri N, Rani SV, Chandak GR, Kumar A.
Mol Vis. 2012;18:2022-32.
Screening of MITF and SOX10 regulatory regions in Waardenburg syndrome type 2.
Baral V, Chaoui A, Watanabe Y, Goossens M, Attie-Bitach T, Marlin S, Pingault V, Bondurand N.
PLoS One. 2012;7(7):e41927. doi: 10.1371/journal.pone.0041927. Epub 2012 Jul 27.
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Coat color determination by miR-137 mediated down-regulation of microphthalmia-associated transcription
factor in a mouse model.
Dong C, Wang H, Xue L, Dong Y, Yang L, Fan R, Yu X, Tian X, Ma S, Smith GW.
RNA. 2012 Sep;18(9):1679-86. doi: 10.1261/rna.033977.112. Epub 2012 Jul 30.
Essential role of RAB27A in determining constitutive human skin color.
Yoshida-Amano Y, Hachiya A, Ohuchi A, Kobinger GP, Kitahara T, Takema Y, Fukuda M.
PLoS One. 2012;7(7):e41160.
A nonsense mutation in the tyrosinase gene causes albinism in water buffalo.
Damé MC, Xavier GM, Oliveira-Filho JP, Borges AS, Oliveira HN, Riet-Correa F, Schild AL.
BMC Genet. 2012 Jul 20;13:62. doi: 10.1186/1471-2156-13-62.
Identification of distant Agouti-like sequences and re-evaluation of the evolutionary history of the Agoutirelated peptide (AgRP).
Västermark Å, Krishnan A, Houle ME, Fredriksson R, Cerdá-Reverter JM, Schiöth HB.
PLoS One. 2012;7(7):e40982.
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Alkasir RS, Ornatska M, Andreescu S.
Colorimetric paper bioassay for the detection of phenolic compounds. Anal Chem. 2012 Nov
20;84(22):9729-37.
A new type of paper based bioassay for the colorimetric detection of phenolic compounds including phenol,
bisphenol A, catechol and cresols is reported. The sensor is based on a layer-by-layer (LbL) assembly approach
formed by alternatively depositing layers of chitosan and alginate polyelectrolytes onto filter paper and physically
entrapping the tyrosinase enzyme in between these layers. The sensor response is quantified as a color change
resulting from the specific binding of the enzymatically generated quinone to the multilayers of immobilized
chitosan on the paper. The color change can be quantified with the naked eye but a digitalized picture can also be
used to provide more sensitive comparison to a calibrated color scheme. The sensor was optimized with respect to
the number of layers, pH, enzyme, chitosan and alginate amounts. The colorimetric response was concentration
dependent, with a detection limit of 0.86 (±0.1) μg/L for each of the phenolic compounds tested. The response
time required for the sensor to reach steady-state color varied between 6 and 17 min depending on the phenolic
substrate. The sensor showed excellent storage stability at room temperature for several months (92% residual
activity after 260 days storage) and demonstrated good functionality in real environmental samples. A procedure
to mass-produce the bioactive sensors by inkjet printing the LbL layers of polyelectrolyte and enzyme on paper is
demonstrated.

−

Bae SJ, Ha YM, Park YJ, Park JY, Song YM, Ha TK, Chun P, Moon HR, Chung HY.
Design, synthesis, and evaluation of (E)-N-substituted benzylidene-aniline derivatives as tyrosinase
inhibitors. Eur J Med Chem. 2012 Nov;57:383-90.
We attempted to design and synthesize (E)-N-substituted benzylidene-hydroxy or methoxy-aniline derivatives
and to evaluate their inhibitory effect on tyrosinase activity and anti-melanogenesis activity in murine B16F10
melanoma cells. Derivatives with a 4-methoxy- or 4-hydroxy-anilino group exerted more potent inhibition against
mushroom tyrosinase than those with a 2-hydroxyanilino group. (E)-4-((4-Hydroxyphenylimino)methyl)benzene1,2-diol exhibited the most potent and non-competitive inhibition on mushroom tyrosinase showing an IC(50) of
17.22 ± 0.38 μM and being more effective than kojic acid (51.11 ± 1.42 μM). This compound decreased melanin
production stimulated by the alpha-melanocyte-stimulating hormone and inhibited murine tyrosinase activity in a
dose-dependent manner. Therefore, we propose (E)-4-((4-hydroxyphenylimino)methyl)benzene-1,2-diol as a new
candidate of potent tyrosinase inhibitors that could be used as therapeutic agent with safe skin-whitening
efficiency.

−

Bae-Harboe YS, Park HY.
Tyrosinase: a central regulatory protein for cutaneous pigmentation. J Invest Dermatol. 2012
Dec;132(12):2678-80.
Cutaneous pigmentation or skin color is the body's natural protection against sun-induced damage. Skin color is
determined primarily by melanin, a biopolymer that is synthesized within epidermal melanocytes, packaged in
cellular organelles called melanosomes, and then dispersed to neighboring keratinocytes. The process of
melanogenesis involves numerous molecules and intracellular pathways that are subject to regulation by
endogenous and exogenous factors. Tyrosinase is the central and rate-limiting enzyme in melanin biosynthesis.
Therefore, elucidation of the molecules and pathways that regulate tyrosinase levels and activity could identify
target areas for the development of compounds to decrease excessive pigmentation on one hand or induce
pigmentation on the other. The following commentary will summarize the key regulatory molecules and
pathways involved in tyrosinase function.

−

Chang H, Choi H, Joo KM, Kim D, Lee TR.
Manassantin B inhibits melanosome transport in melanocytes by disrupting the melanophilin-myosin Va
interaction. Pigment Cell Melanoma Res. 2012 Nov;25(6):765-72.
Human skin hyperpigmentation disorders occur when the synthesis and/or distribution of melanin increases. The
distribution of melanin in the skin is achieved by melanosome transport and transfer. The transport of
melanosomes, the organelles where melanin is made, in a melanocyte precedes the transfer of the melanosomes to
a keratinocyte. Therefore, hyperpigmentation can be regulated by decreasing melanosome transport. In this study,
we found that an extract of Saururus chinensis Baill (ESCB) and one of its components, manassantin B, inhibited
melanosome transport in Melan-a melanocytes and normal human melanocytes (NHMs). Manassantin B
disturbed melanosome transport by disrupting the interaction between melanophilin and myosin Va. Manassantin
B is neither a direct nor an indirect inhibitor of tyrosinase. The total melanin content was not reduced when
melanosome transport was inhibited in a Melan-a melanocyte monoculture by manassantin B. Manassantin B
decreased melanin content only when Melan-a melanocytes were co-cultured with SP-1 keratinocytes or
stimulated by α-MSH. Therefore, we propose that specific inhibitors of melanosome transport, such as
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manassantin B, are potential candidate or lead compounds for the development of agents to treat undesirable
hyperpigmentation of the skin.
−

Choi YJ, Uehara Y, Park JY, Chung KW, Ha YM, Kim JM, Song YM, Chun P, Park JW, Moon HR, Chung HY.
Suppression of melanogenesis by a newly synthesized compound, MHY966 via the nitric oxide/protein
kinase G signaling pathway in murine skin. J Dermatol Sci. 2012 Dec;68(3):164-71.
BACKGROUND: Ultraviolet B (UVB) radiation is the main physiological stimulus for skin pigmentation. Nitric
oxide (NO) and the NO/PKG signaling pathway play an important role in UVB-induced melanogenesis, which is
related to the induction of expression of tyrosinase. In an attempt to find a novel anti-melanogenic agent, we
synthesized a new compound, 2-bromo-4-(5-chloro-benzo[d]thiazol-2-yl) phenol (MHY966).
OBJECTIVE: The purpose of this study was to investigate the action of MHY966 on NO and the NO-mediated
signaling pathway using in vitro and in vivo models of melanogenesis.
METHODS: NO generation, melanin synthesis, and the expression of tyrosinase and PKG were measured in
B16F10 melanoma cells to verify the anti-melanogenic effect of MHY966 in vitro. Next, melanin-possessing
hairless mice were pre-treated with MHY966 and then irradiated with UVB repeatedly. Morphological,
histological, and biochemical analyses including the expressions of PKG, tryosinase and nuclear MITF, and
productions of nitric oxide, peroxynitrite and ROS were conducted.
RESULTS: MHY966 effectively inhibited NO generation and subsequent melanin synthesis induced by sodium
nitroprusside, an NO donor, and suppressed the expression of tyrosinase and PKG. Topical application of
MHY966 dose-dependently attenuated UVB-induced pigmentation in a mouse model. This hypopigmentation
effect induced by MHY966 treatment was mediated by the down-regulation of tyrosinase, PKG, and nuclear
MITF, which was accompanied by decreased NO and NO-related oxidative stress.
CONCLUSION: The novel compound, MHY966 had an inhibitory effect on NO generation and the NO-mediated
signaling pathway leading to the down-regulation of tyrosinase. The significance of the present study is the
finding of a promising anti-melanogenic agent targeting the NO/PKG signaling pathway.

−

Kawaguchi M, Valencia JC, Namiki T, Suzuki T, Hearing VJ.
Diacylglycerol kinase regulates tyrosinase expression and function in human melanocytes. J Invest
Dermatol. 2012 Dec;132(12):2791-9.
Diacylglycerol (DAG) increases the melanin content of human melanocytes in vitro and increases the
pigmentation of guinea pig skin in vivo, but the mechanism(s) underlying those effects remain unknown. In this
study, we characterized the role of diacylglycerol kinase (DGK), which phosphorylates DAG to generate
phosphatidic acid, in the regulation of pigmentation. Ten isoforms of DGK have been identified, and we show
that DGKζ is the most abundant isoform expressed by human melanocytic cells. Melanin content, tyrosinase
activity, and tyrosinase protein levels were significantly reduced by a DGK inhibitor, but tyrosinase and
microphthalmia-associated transcription factor messenger RNA (mRNA) levels were not changed by that
inhibition, and there were no effects on the expression of other melanogenesis-related proteins. Isoform-specific
small interfering RNAs showed that knockdown of DGKζ decreased melanin content and tyrosinase expression in
melanocytic cells. Overexpression of DGKζ increased tyrosinase protein levels, but did not increase tyrosinase
mRNA levels. Glycosidase digestion revealed that inhibition of DGK reduced only the mature form of tyrosinase,
and the decrease of tyrosinase resulting from DGK inhibition could be blocked partially by protease inhibitors.
These results suggest that DGK regulates melanogenesis via modulation of the posttranslational processing of
tyrosinase, which may be related with the protein degradation machinery.

−

Kim JY, Lee TR, Lee AY.
Reduced WIF-1 Expression Stimulates Skin Hyperpigmentation in Patients with Melasma. J Invest
Dermatol. 2012 Sep 6.
The expression of Wnt inhibitory factor-1 (WIF-1) gene, which was detected by a microarray analysis of
hyperpigmented and normally pigmented skin sets of melasma patients, was significantly reduced in the
hyperpigmented skin from melasma patients, but not in healthy controls, regardless of UV irradiation. Wnt
signals regulate skin pigmentation; however, WIF-1 is expressed in cultured skin keratinocytes and fibroblasts,
but not in melanocytes. Therefore, we examined whether WIF-1 knockdown in neighboring keratinocytes and
fibroblasts plays a role in melasma. Additionally, the effect of WIF-1 overexpression on the amelioration of
hyperpigmentation was examined. WIF-1 knockdown, either in fibroblasts or in keratinocytes, significantly
stimulated tyrosinase expression and melanosome transfer, whereas melanocytes with WIF-1 overexpression
significantly reduced those parameters. The WIF-1 knockdown decreased glycogen synthase kinase-3β (GSK3β), β-catenin, and NFATc2 (nuclear factor of activated T cells, cytoplasmic, calcineurin-dependent 2)
phosphorylation and increased microphthalmia-associated transcription factor (MITF) expression as in
melanocytes with Wnt-1 overexpression, whereas the WIF-1 overexpression reversed the results. Expression of
Wnts, both canonical and noncanonical, was increased in the hyperpigmented skin of melasma patients.
Collectively, WIF-1 downregulation, which may occur in epidermal keratinocytes and in dermal fibroblasts, is
involved in melasma development because of the stimulation of melanogenesis and melanosome transfer through
upregulation of the canonical and the noncanonical Wnt signaling pathway.
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−

Laura Dántola M, Gojanovich AD, Thomas AH.
Inactivation of tyrosinase photoinduced by pterin. Biochem Biophys Res Commun. 2012 Aug 3;424(3):56872.
Tyrosinase catalyzes in mammals the first and rate-limiting step in the biosynthesis of the melanin, the main
pigment of the skin. Pterins, heterocyclic compounds able to photoinduce oxidation of DNA and its components,
accumulate in the skin of patients suffering from vitiligo, a chronic depigmentation disorder in which the
protection against UV radiation fails due to the lack of melanin. Aqueous solutions of tyrosinase were exposed to
UV-A irradiation (350 nm) in the presence of pterin, the parent compound of oxidized pterins, under different
experimental conditions. The enzyme activity in the irradiated solutions was determined by spectrophotometry
and HPLC. In this work, we present data that demonstrate unequivocally that the enzyme is photoinactivated by
pterin. The mechanism of the photosensitized process involves an electron transfer from tyrosinase to the triplet
excited state of pterin, formed after UV-A excitation of pterin. The biological implications of the results are
discussed.

−

Lee HJ, Park MK, Lee EJ, Kim YL, Kim HJ, Kang JH, Kim HM, Lee AY, Lee CH.
Histamine receptor 2-mediated growth-differentiation factor-15 expression is involved in histamineinduced melanogenesis. Int J Biochem Cell Biol. 2012 Dec;44(12):2124-8.
Vitiligo is a progressive depigmenting disorder. Histamine has been shown to induce melanogenesis via
histamine receptor 2, suggesting the possibility of histamine as a repigmenting agent for the treatment of vitiligo.
However, the role and signaling mechanism of histamine are still unclear in melanogenesis, especially in relation
to growth-differentiation factor-15, which is a protein belonging to transforming growth factor beta and found to
be overexpressed in metastatic or malignant melanoma. We found that histamine induces growth-differentiation
factor-15 in melanoma cell lines such as SK-MEL-2, B16F10, and melan-a cells. Therefore, in the present study,
the role of growth-differentiation factor-15 in histamine-induced melanogenesis was investigated using gene
silencing or overexpression of growth-differentiation factor-15 and histamine related compounds such as
histamine, amthamine, and cimetidine. Gene silencing of growth-differentiation factor-15 suppressed histamineinduced proliferation, melanin production, tyrosinase activity, and chemotactic migration of SK-MEL-2 cells.
Histamine-induced expression of tyrosinase, tyrosinase-related protein 1, and tyrosinase-related protein 2 was
also suppressed by growth-differentiation factor-15 gene silencing. On the other hand, overexpression of growthdifferentiation factor-15 using a plasmid containing growth-differentiation factor-15 in SK-MEL-2 cells increased
melanin production and chemotactic migration. Amthamine induced expression of growth-differentiation factor15 in a time and concentration dependent manner. Amthamine-induced expression of growth-differentiation
factor-15 was suppressed by cimetidine. Our results suggest that growth-differentiation factor-15 is a new player
in histamine-induced melanogenesis, which can help researchers to extend the knowledge of the role of the
transforming growth factor beta family in melanogenesis and in skin pigment disorders such as vitiligo.

−

Long MJ, Hedstrom L.
Mushroom tyrosinase oxidizes tyrosine-rich sequences to allow selective protein functionalization.
Chembiochem. 2012 Aug 13;13(12):1818-25.
We show that mushroom tyrosinase catalyzes the formation of reactive o-quinones on unstructured, tyrosine-rich
sequences such as hemagglutinin (HA) tags (YPYDVPDYA). In the absence of exogenous nucleophiles and at
low protein concentrations, the o-quinone decomposes with fragmentation of the HA tag. At higher protein
concentrations (>5 mg mL⁻ ¹), crosslinking is observed. Besthorn's reagent intercepts the o-quinone to give a
characteristic pink complex that can be observed directly on a denaturing SDS-PAGE gel. Similar labeled species
can be formed by using other nucleophiles such as Cy5-hydrazide. These reactions are selective for proteins
bearing HA and other unstructured poly-tyrosine-containing tags and can be performed in lysates to create
specifically tagged proteins.

−

Marin MB, Ghenea S, Spiridon LN, Chiritoiu GN, Petrescu AJ, Petrescu SM.
Tyrosinase degradation is prevented when EDEM1 lacks the intrinsically disordered region. PLoS One.
2012;7(8):e42998.
EDEM1 is a mannosidase-like protein that recruits misfolded glycoproteins from the calnexin/calreticulin folding
cycle to downstream endoplasmic reticulum associated degradation (ERAD) pathway. Here, we investigate the
role of EDEM1 in the processing of tyrosinase, a tumour antigen overexpressed in melanoma cells. First, we
analyzed and modeled EDEM1 major domains. The homology model raised on the crystal structures of human
and Saccharomyces cerevisiae ER class I α1,2-mannosidases reveals that the major mannosidase domain located
between aminoacids 121-598 fits with high accuracy. We have further identified an N-terminal region located
between aminoacids 40-119, predicted to be intrinsically disordered (ID) and susceptible to adopt multiple
conformations, hence facilitating protein-protein interactions. To investigate these two domains we have
constructed an EDEM1 deletion mutant lacking the ID region and a triple mutant disrupting the glycan-binding
domain and analyzed their association with tyrosinase. Tyrosinase is a glycoprotein partly degraded
endogenously by ERAD and the ubiquitin proteasomal system. We found that the degradation of wild type and
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misfolded tyrosinase was enhanced when EDEM1 was overexpressed. Glycosylated and non-glycosylated
mutants co-immunoprecipitated with EDEM1 even in the absence of its intact mannosidase-like domain, but not
when the ID region was deleted. In contrast, calnexin and SEL 1L associated with the deletion mutant. Our data
suggest that the ID region identified in the N-terminal end of EDEM1 is involved in the binding of glycosylated
and non-glycosylated misfolded proteins. Accelerating tyrosinase degradation by EDEM1 overexpression may
lead to an efficient antigen presentation and enhanced elimination of melanoma cells.
−

Pan T, Zhu J, Hwu WJ, Jankovic J.
The role of alpha-synuclein in melanin synthesis in melanoma and dopaminergic neuronal cells. PLoS One.
2012;7(9):e45183.
The relatively high co-occurrence of Parkinson's disease (PD) and melanoma has been established by a large
number of epidemiological studies. However, a clear biological explanation for this finding is still lacking. Ultraviolet radiation (UVR)-induced skin melanin synthesis is a defense mechanism against UVR-induced damage
relevant to the initiation of melanoma, whereas, increased neuromelanin (NM), the melanin synthesized in
dopaminergic neurons, may enhance the susceptibility to oxidative stress-induced neuronal injury relevant to PD.
SNCA is a PD-causing gene coding for alpha-Synuclein (α-Syn) that expresses not only in brain, but also in skin
as well as in tumors, such as melanoma. The findings that α-Syn can interact with tyrosinase (TYR) and inhibit
tyrosine hydroxylase (TH), both of which are enzymes involved in the biosynthesis of melanin and dopamine
(DA), led us to propose that α-Syn may participate in the regulation of melanin synthesis. In this study, by
applying ultraviolet B (UVB) light, a physiologically relevant stimulus of melanogenesis, we detected melanin
synthesis in A375 and SK-MEL-28 melanoma cells and in SH-SY5Y and PC12 dopaminergic neuronal cells and
determined effects of α-Syn on melanin synthesis. Our results showed that UVB light exposure increased melanin
synthesis in all 4 cell lines. However, we found that α-Syn expression reduced UVB light-induced increase of
melanin synthesis and that melanin content was lower when melanoma cells were expressed with α-Syn,
indicating that α-Syn may have inhibitory effects on melanin synthesis in melanoma cells. Different from
melanoma cells, the melanin content was higher in α-Syn-over-expressed dopaminergic neuronal SH-SY5Y and
PC12 cells, cellular models of PD, than that in non-α-Syn-expressed control cells. We concluded that α-Syn could
be one of the points responsible for the positive association between PD and melanoma via its differential roles in
melanin synthesis in melanoma cells and in dopaminergic neuronal cells.

−

Ping F, Shang J, Zhou J, Song J, Zhang L.
Activation of neurokinin-1 receptor by substance P inhibits melanogenesis in B16-F10 melanoma cells. Int J
Biochem Cell Biol. 2012 Dec;44(12):2342-8.
Skin pigmentation plays a number of valuable roles and its regulation is a complex process that is controlled by
different factors. Substance P (SP) regulates many biological functions, including neurogenic inflammation, pain,
and stress. However, to date, the regulatory role of SP in the control of melanogenesis has not been elucidated.
The present study was designed to investigate the effects of SP on melanogenesis and to elucidate its underlying
mechanism(s). After treatment for 48h in mouse B16-F10 melanoma cells, SP (1 and 10nM) significantly downregulated tyrosinase activity and melanin content. Importantly, western blot analysis revealed the presence of
neurokinin-1 receptor (NK-1 R) in B16-F10 cells and the activation of it after SP treatment. It was also found that
preincubation with NK-1 receptor antagonist Spantide I could partially reversed SP-induced down-regulations of
tyrosinase activity, melanin content and the expression of tyrosinase and tyrosinase-related protein 1.
Furthermore, SP could remarkably inhibit the expressions of microphtalmia-associated transcription factor
(MITF) and p-p38 MAPK and stimulated p-p70 S6K1. These effects could also be partially reversed by the
pretreatment with Spantide I. These results collectively suggested that SP inhibited melanogenesis in B16-F10
cells, which might be attributed to the fact that SP induces the activation of NK-1 receptor, stimulates the
phosphorylation of p70 S6K1 and inhibits that of p38 MAPK, decreases the tyrosinase and tyrosinase-related
protein 1 expression through MITF, finally resulting in the suppression of melanogenesis. These observations in
vitro indicated that the regulation of the SP/NK-1 receptor system might be a useful novel management for skin
pigmentation.

−

K B, Purohit R.
Mutational analysis of TYR gene and its structural consequences in OCA1A. Gene. 2012 Oct 22. pii: S03781119(12)01273-5.
Oculocutaneous albinism type 1A (OCA1A) is the most severe form of albinism characterized by a complete lack
of melanin production throughout life and is caused by mutations in the TYR gene. TYR gene codes tyrosinase
protein to its relation with melanin formation by knowing the function of these SNPs. Based on the computational
approaches, we have analyzed the genetic variations that could change the functional behaviour by altering the
structural arrangement in TYR protein which is responsible for OCA1A. Consequences of mutation on TYR
structure were observed by analyzing the flexibility behaviour of native and mutant tyrosinase protein. Mutations
T373K, N371Y, M370T and P313R were suggested as high deleterious effect on TYR protein and it is
responsible for OCA1A which were also endorsed with previous in vivo experimental studies. Based on the
quantitative assessment and flexibility analysis of OCA1A variants, T373K showed the most deleterious effect.
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Our analysis determines that certain mutations can affect the dynamic properties of protein and can lead to
disease conditions. This study provides a significant insight into the underlying molecular mechanism involved in
albinism associated with OCA1A.
−

Shimoda H, Shan SJ, Tanaka J, Maoka T.
β-Cryptoxanthin suppresses UVB-induced melanogenesis in mouse: involvement of the inhibition of
prostaglandin E2 and melanocyte-stimulating hormone pathways. J Pharm Pharmacol. 2012 Aug;64(8):116576.
OBJECTIVE: β-cryptoxanthin (β-CPX) is a carotenoid that is widely contained in the fruits of citrus plants. We
evaluated the effect of β-CPX on UVB-induced pigmentation and mRNA expression related to melanogenesis in
mouse skin. In addition, changes in melanogenic molecules were evaluated in cultured melanocytes stimulated
with prostaglandin (PG) E(2), melanocyte-stimulating hormone (MSH) and endothelin (ET)-1.
METHODS: Mice were irradiated with UVB and were given β-CPX (0.1, 1 and 10 mg/kg) orally for 14 days.
Pigmentation was evaluated by skin colour change and microscopic observation. Total RNA was obtained from
the skin and the expression of melanogenic mRNA was evaluated by RT-PCR. In cell culture studies, human
melanocytes were cultured with β-CPX and melanogenic stimulants (PGE(2), MSH and ET-1) for 6-10 days.
Melanin contents, dendricity, melanogenic mRNA and phosphorylation of cyclic AMP response element-binding
protein (CREB) were evaluated.
KEY FINDINGS: β-CPX (10 mg/kg) significantly suppressed skin pigmentation and mRNA expression of
cyclooxygenase-2, ET-1 receptors, low-affinity neurotrophin receptor, PGE(2) receptor (EP1), melanocortin 1
receptor (MC1R), tyrosinase (Tyr), tyrosinase-related protein (Tyrp) 1 and microphthalmia transcription factor. βCPX (10 µg/ml) suppressed melanogenesis induced by PGE(2), MSH and ET-1. In the PGE(2)-stimulated
melanocytes, mRNA expressions of EP-1, Tyr and Tyrp1 and phosphorylation of CREB protein were suppressed.
In the ET-1-stimulated cells, only expression of CREB protein was suppressed. In the MSH-induced cells, mRNA
expression of MC1R and Tyrp1 and protein expression of CREB were suppressed.
CONCLUSION: Oral administration of β-CPX was found to suppress UVB-induced melanogenesis. Suppression
of melanogenic enzymes, receptors of melanogenic stimulators, expression and phosphorylation of CREB are
thought to be involved in the mechanism.

−

Wakamatsu K, Murase T, Zucca FA, Zecca L, Ito S.
Biosynthetic pathway to neuromelanin and its aging process. Pigment Cell Melanoma Res. 2012
Nov;25(6):792-803.
Using model compounds of the melanic component of neuromelanin (NM) prepared by tyrosinase oxidation at
various ratios of dopamine (DA) and cysteine (Cys) under physiological conditions, we examined a biosynthetic
pathway to NM and its aging process by following the time course of oxidation to NM and the subsequent
structural modification of NM under various heating conditions. Chemical degradation methods were applied to
the synthetic NM. 4-Amino-3-hydroxyphenylethylamine (4-AHPEA) and thiazole-2,4,5-tricarboxylic acid
(TTCA) were used as markers of benzothiazine and benzothiazole units, respectively. By following the time
course of the biosynthetic pathway of synthetic NM, we found that neurotoxic molecules are trapped in NM. An
aging simulation of synthetic NM showed that benzothiazine units in NM are gradually converted to
benzothiazole during the aging process. Thus, natural NM was found to be similar to aged (heated) NM prepared
from a 2:1 molar ratio of DA and Cys.

−

Wang P, Li Y, Hong W, Zhen J, Ren J, Li Z, Xu A. The changes of microRNA expression profiles and
tyrosinase related proteins in MITF knocked down melanocytes. Mol Biosyst. 2012 Oct 2;8(11):2924-31.
Microphthalmia-associated transcription factor (MITF) is a master regulator in melanocyte proliferation,
development, survival and melanoma formation. In melanocyte dysfunction disease, it is observed that the
expressions of MITF, tyrosinase (TYR), tyrosinase related protein 1 (TYRP1) and tyrosinase related protein 2
(TYRP2)/dopachrome tautomerase (DCT) are changed, the consequence of which remains unclear. In this study,
we focused on the change of microRNA (miRNA) profiles and Tyrosinase Related Proteins (TRPs) in MITF
knocked down melanocytes. For the first time, we assayed the MITF-KD miRNA profiles using a miRNA
microarray and found that hsa-miR-1225-3p, hsa-miR-634, hsa-miR-197, hsa-miR-766, hsa-miR-574-5p and hsamiR-328 were upregulated, and hsa-miR-720 and hsa-miR-1308 were downregulated in MITF knocked down
melanocytes. These miRNAs were validated by miRNA real time qPCR. These miRNA potential targets,
especially the TRPs, were analyzed according to the miRNA database (Sanger Center). By TargetScan prediction,
the hsa-miR-634 and hsa-miR-328 have poorly conserved sites on TYR and hsa-miR-197 have poorly conserved
sites on TYR1. Through qPCR and western blotting we found that the expression of TYR and TYRP1 were
dramatically decreased and the expression of TYRP2 was increased in MITF knocked down melanocytes (MITFKD). These results suggested that the miRNAs may be involved in MITF regulation of TYR, TYRP1 and
TYRP2, which provides a new clue for understanding the role of miRNAs in melanocyte dysfunctional disease.

−

Yang J, Liu X, Zhang J, Qing B, Lu B.
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Molecular cloning and biochemical analysis of tyrosinase from the crested ibis in china. Biochem Genet.
2012 Dec;50(11-12):936-45.
The crested ibis, one of the most endangered birds in the world, could benefit from research into its genetic
diversity as a tool for conservation in the future. Tyrosinase is thought to play a major role in the production of
common yellow to black melanins in birds. We have cloned and sequenced four exons of the crested ibis
tyrosinase gene and discovered that the amino acid sequence has high similarity to zebra finch tyrosinase (93 %),
followed by chicken (91 %) and quail (91 %). Some functional and structural domains in the crested ibis
tyrosinase coding area were found to be conserved during evolution. Nine sequence variants were found in the
partial coding sequence, one in exon 1 and eight in exon 4. Sequence variant 1 (SV1) shows intermediate
polymorphism (0.25 < PIC < 0.5), and further study is needed to determine whether it can be used as a potential
molecular marker in crested ibis artificial breeding programs.
−

Yoshida-Amano Y, Hachiya A, Ohuchi A, Kobinger GP, Kitahara T, Takema Y, Fukuda M.
Essential role of RAB27A in determining constitutive human skin color. PLoS One. 2012;7(7):e41160.
Human skin color is predominantly determined by melanin produced in melanosomes within melanocytes and
subsequently distributed to keratinocytes. There are many studies that have proposed mechanisms underlying
ethnic skin color variations, whereas the processes involved from melanin synthesis in melanocytes to the transfer
of melanosomes to keratinocytes are common among humans. Apart from the activities in the melanogenic ratelimiting enzyme, tyrosinase, in melanocytes and the amounts and distribution patterns of melanosomes in
keratinocytes, the abilities of the actin-associated factors in charge of melanosome transport within melanocytes
also regulate pigmentation. Mutations in genes encoding melanosome transport-related molecules, such as
MYO5A, RAB27A and SLAC-2A, have been reported to cause a human pigmentary disease known as Griscelli
syndrome, which is associated with diluted skin and hair color. Thus we hypothesized that process might play a
role in modulating skin color variations. To address that hypothesis, the correlations of expression of RAB27A
and its specific effector, SLAC2-A, to melanogenic ability were evaluated in comparison with tyrosinase, using
human melanocytes derived from 19 individuals of varying skin types. Following the finding of the highest
correlation in RAB27A expression to the melanogenic ability, darkly-pigmented melanocytes with significantly
higher RAB27A expression were found to transfer significantly more melanosomes to keratinocytes than lightlypigmented melanocytes in co-culture and in human skin substitutes (HSSs) in vivo, resulting in darker skin color
in concert with the difference observed in African-descent and Caucasian skins. Additionally, RAB27A
knockdown by a lentivirus-derived shRNA in melanocytes concomitantly demonstrated a significantly reduced
number of transferred melanosomes to keratinocytes in co-culture and a significantly diminished epidermal
melanin content skin color intensity (ΔL* = 4.4) in the HSSs. These data reveal the intrinsically essential role of
RAB27A in human ethnic skin color determination and provide new insights for the fundamental understanding
of regulatory mechanisms underlying skin pigmentation.

−

Zhang P, Liu W, Zhu C, Yuan X, Li D, Gu W, Ma H, Xie X, Gao T.
Silencing of GPNMB by siRNA inhibits the formation of melanosomes in melanocytes in a MITFindependent fashion. PLoS One. 2012;7(8):e42955.
BACKGROUND: Melanosomes are specialized membrane-surrounded organelles, which are involved in the
synthesis, storage and transport of melanin. Glycoprotein (transmembrane) non-metastatic melanoma protein b
(GPNMB), a melanosome-specific structural protein, shares significant amino acid sequence homology with
Pmel-17. Proteomic analysis demonstrated that GPNMB is present in all stages (I-IV) of melanosomes. However,
little is known about the role of GPNMB in melanosomes.
METHODOLOGY/PRINCIPAL FINDINGS: Using real-time quantitative PCR, Western blotting and
immunofluorescence analysis, we demonstrated that the expression of GPNMB in PIG1 melanocytes was upregulated by ultraviolet B (UVB) radiation. Transmission electron microscopy analysis showed that the total
number of melanosomes in PIG1 melanocytes was sharply reduced by GPNMB-siRNA transfection.
Simultaneously, the expression levels of tyrosinase (Tyr), tyrosinase related protein 1 (Trp1), Pmel17/gp100 and
ocular albinism type 1 protein (OA1) were all significantly attenuated. But the expression of microphthalmiaassociated transcription factor (MITF) was up-regulated. Intriguingly, in GPNMB silenced PIG1 melanocytes,
UVB radiation sharply reduced MITF expression.
CONCLUSION: Our present work revealed that the GPNMB was critical for the formation of melanosomes. And
GPNMB expression down-regulation attenuated melanosome formation in a MITF-independent fashion.
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Reviews Two review articles deal with photodynamic therapy (PDT) in melanoma and both of them (Baldea & Filip;
Huang et al.) conclude that melanin and melanosomes are responsible for melanoma resistance to the PDT.
Melanosome photothermolysis proved to be efficient to produce a significant fading of mucocutaneous melanosis in
the Peutz-Jeghers syndrome (Li et al.). Melanosome regeneration after selective a laser photothermolysis was
investigated in the adult zebrafish skin (Kim et al.).
Melanosome cation-exchange properties. Melanosomes were shown to retain a protective ability against oxidative
stress even under conditions of elevated iron (Kaczara et al.). Elemental analyse, performed by means of energy
dispersive X-ray analysis, excluded the hypothesis that Tycho Brahe had been poisoned by mercury because Hg was
not found in his beard hair melanosomes (Jonas et al.).
Melanosome affinity to cyclic compounds was confirmed in studies using 18F-N-[2-(diethylaminoethyl]-6-fluoropyridine-3-carboxamide as a promising melanoma PET tracer (Rbah-Vidal et al.).
Melanosomal protein Pmel17 was tested as a target for antibody-conjugate therapy in melanoma (Chen et al.) and
exploited in the quantitative measurement of melanosome transfer from melanocytes to keratinocytes (Verdy et al.).
Various aspects of melanosome transport were studied by Bouzat et al., Bruder et al. and Chang et al.
Functions of melanoregulin in organelle biogenesis and in melanosome transfer were characterized by Rachel et al.
and Wu et al., respectively.
In a proteomic study comparing the alterations between giant melanocytic naevi and normal skin samples the
melanosome GO cellular component was detected among 46 proteins significantly enriched in naevi (Kim et al).
Supramolecular arrangement of eu- and phaeomelanin and the role of matrix structure in relation to different
morphologies of the two types of melanosomes were studied by Thureau et al.
Melanosome degradation.The role of acid hydrolases has been again taken into account by Ebanks et al.
−

Baldea I, Filip AG.
Photodynamic therapy in melanoma – An update. J Physiol Pharmacol 63(2): 109-118, 2012.
To increase the effectiveness of PDT in melanoma, the photodynamic therapy has to overcome the protective
mechanisms like pigmentation and increased oxidative stress defense, possibly through an inhibition of
melanogenesis and melanosome targeted photosensitizers. The combination of PDT with immune stimulation
therapies might increase the efficiency.

−

Bouzat S, Levi V, Bruno L.
Transport Properties of Melanosomes along Microtubules Interpreted by a Tug-of-War Model with Loose
Mechanical Coupling. PLoS ONE 7(8), 2012.
A stochastic model to investigate the transport of cargoes along microtubules was presented which focused on
reproducing and interpreting previous experimental results for Xenopus melanosomes transport in living cells.The
model offers plausible explanations how the typical features observed in trajectories of cargoes in vivo are
determined by the motors.

−

Bruder JM, Pfeiffer ZA, Ciriello JM, Horrigan DM, Wicks NL, Flaherty B, Oancea E.
Melanosomal Dynamics Assessed with a Live-Cell Fluorescent Melanosomal Marker. PLoS ONE 7(8):
e43465. doi:10.1371, 2012.
To monitor melanosome dynamics within melanocytes and their transport to keratinocytes in real time, the
authors designed and tested a fluorescent melanosomal marker by fusing the green fluorescent protein to the
ocular albinism 1 protein (OA1). The authors conclude that the OA1 fluorescently tagged at the carboxyterminus
is a specific and stable tool to visualize and quantify melanosomal dynamics in the primary human cultured
melanocytes. They observed that melanosomes can switch between two types of movement, which correspond
to a restricted diffusion and an active transport. In addition, using OA1-GFP in co-cultures, they could monitor
the melanosomal transfer to keratinocytes..

−

Chang H, Choi H, Joo KM, Kim D, Lee TR
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Manassantin B inhibits melanosome transport in melanocytes by disrupting the melanophilin-myosin Va
interaction. Pigment Cell Melanoma Res. 25(6):765-772, 2012.
An extract of Saururus chinensis Baill and one of its components, manassantin B, inhibited the melanosome
transport in Melan-a melanocytes and normal human melanocytes. Manassantin B disturbed melanosome
transport by disrupting the interaction between melanophilin and myosin Va. Manassantin B is neither a direct
nor an indirect inhibitor of tyrosinase. The total melanin content was not reduced when the melanosome transport
was inhibited in a Melan-a melanocyte monoculture by manassantin B.
−

Chen Y, Chalouni C, Tan C, Clark R, Venook R, Ohri R, Raab H, Firestein R, Mallet W, Polakis P.
The Melanosomal Protein PMEL17 as a Target for Antibody Drug Conjugate Therapy in Melanoma. J
Biol Chem 287(29): 24082-24091, 2012.
An antibody drug conjugate (ADC) specific to PMEL17 was shown to specifically target melanoma cells.
Although a newly synthesized PMEL17 is ultimately routed to the melanosome, substantial PMEL17 amounts are
accessible to ADC at the cell surface that undergo internalization and routing to a LAMP1-enriched, lysosomerelated organelle. Accordingly, an ADC reactive with PMEL17 exhibits target-dependent tumour cell killing in
vitro and in vivo.

−

Ebanks JP, Koshoffer A, Wickett RR, Hakozaki T, Boissy RE.
Hydrolytic enzymes of the interfollicular epidermis differ in expression and correlate with the phenotypic
difference observed between light and dark skin. J Dermatol. 39: 1-7, 2012.
Different expression of six hydrolytic enzymes was identified by microassay analyses of the suprabasal epidermis
from light and dark skin. An immunoblotting technique demonstrated that prostatic acid phosphatase and
cathepsin L2 were upregulated in dark skin and light skin, respectively. Further analyses confirmed a differential
expression of the two enzymes both at gene and protein levels. The authors reconsider the participation of acid
hydrolases in the degradation of melanosomes.

−

Huang YY, Vecchio D, Avci P, Yin R, Garcia-Diaz M, Hamblin MR.
Melanoma resistence to photodynamic therapy: New insights. Biol Chem. doi:10.1515/hsz-2012-0228, 2012.
Approaches to overcoming melanoma resistance to PDT include:1. the discovery of highly active photosensitizers
absorbing in the 700-800-nm spectral region; 2. interventions that can temporarily reduce the amount of melanin
and melanosomes; 3. compounds that can reverse apoptotic defects or inhibit drug-efflux of photosensitizers; and
4. immunotherapy approaches that can take advantage of the ability of PDT to activate the host immune system to
the treated tumour.

−

Jonas L, Jaksch H, Zellmann E, Kerstin I. Klemm KI, Ande PH.
Detection of Mercury in the 411-year-old Beard Hairs of the Astronomer Tycho Brahe by Elemental
Analysis in Electron Microscopy. Ultrastructural Pathology, 36(5): 312–319, 2012.
The TEM study of more than 400-year-old well preserved hairs of Tycho Brahe revealed typical stage II
melanosomes of red hair. The elemental analysis performed by means of energy dispersive X-ray analysis in a
field cathode SEM revealed mercury containing granules only in the outer hair scales but neither in the hair roots
nor in hair axis.

−

Kaczara P, Zareba M, Herrnreiter A, Skumatz CMB, Andrzej Zadło A, Sarna T Burke JM.
Melanosome–iron interactions within retinal pigment epithelium-derived cells. Pigment Cell Melanoma Res.
25(6): 804–814, 2012.
Melanosomes can protect cells against oxidative stress. Using ARPE-19 cells, a human retinal pigment
epithelium (RPE) cell line, the authors confirmed the iron-binding property
of melanosomes within living RPE cells. Melanosomes with different iron content exhibited a similar ability to
protect cells against H2O2 treatment thus suggesting that melanosomes may retain the capacity to protect against
oxidative stress even under conditions of elevated iron.

−

Kim JH, Kim DH, Kim JH, Lee SG,Kim HS, Park HC, Kim IH.
Recovery of Pigmentation Following Selective Photothermolysis in Adult Zebrafish Skin: Clinical
Implications for Laser Toning. Treatment of Melasma. J Cosmetic Laser Surgery 14(6): 277-285, 2012.
Melanosomes in the adult zebrafish skin can be utilized to study the melanosome regeneration response to laser
irradiation (often used in melasma treatment) and to develop a system to assess the comparative efficacy of
melanogenic regulatory compounds. Melanosomes regenerated after a selective photothermolysis. Furthermore, a
tyrosinase inhibitor, 1-phenyl-2-thiourea, completely blocked the melanosome regeneration after a laser
irradiation.

−

Kim HK, Kim YK, Song IS, Lee SR, Jeong SH, Kim MH, Seo DY, Kim N, Rhee BD, Ko KS, Tark KC, Park
CG, Cho JY, Han J.
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Human giant congenital melanocytic nevus exhibits potential proteomic alterations leading to
melanotumorigenesis. Proteome Sci.;10(1):50, 2012.
Proteomic differences between giant congenital melanocytic nevi (GCMN) and normal skin samples were
analyzed by one-dimensional-liquid chromatography-tandem mass spectrometry and by established bioinformatic
tools to identify the proteins that may play a key role in the malignant transformation of GCMN. Among the
specific 46 proteins identified as significantly enriched in GCMN was melanosome GO_cellular component.
−

Li Y, Tong X, Yang J, Yang L, Tao J, Tu Y.
Q-switched alexandrite laser treatment of facial and labial lentigines associated with Peutz-Jeghers
syndrome. Photodermatol Photoimmunol Photomed. 28(4):196-199, 2012.
The Q-switched alexandrite laser used at 752 nm, a wavelength well absorbed by melanin relative to other
optically absorbing structures in the skin, caused a highly selective destruction of pigment-laden cells. In
addition, the 75-nanosecond pulse duration produced by this laser approximates the thermal relaxation time for
melanosomes, thereby confining the energy to the target. The Q-switched alexandrite laser produces clinically
significant fading of mucocutaneous melanosis in association with the Peutz-Jeghers syndrome.

−

Rachel RA, Nagashima K, O’Sullivan TN, Frost LS, Stefano FP, Marigo V, Boesze-Battaglia K.
Melanoregulin, Product of the dsu Locus, Links the BLOC-Pathway and Oa1 in Organelle Biogenesis.
PLoS ONE 7(9):e42446. doi: 10.1371/journal.pone.0042446, 2012.
Rachel et al. provide the first evidence for a molecule that links the HPS and Oa1 pathways in melanosome
biogenesis, and provide evidence that modulating the levels of melanoregulin can partially correct the
melanosomal defects in the HPS BLOC-2 mutants Hps6ruby, Hps5ruby2J, and Hps3coa, and in the Oa1
knockout mouse.

−

Rbah-Vidal L, Vidal A, Besse S, Cachin F, Bonnet M, Audin L, Askienazy S, Dollé F, DegoulF, Miot-Noirault
E, Moins N, Auzeloux P, Chezal JM.
Early detection and longitudinal monitoring of experimental primary and disseminated melanoma using
[¹⁰ F]ICF01006, a highly promising melanoma PET tracer. Eur J Nucl Med Mol Imaging 39(9):1449-1461,
2012.
A new and rapid radiosynthesis of (18)F-N-[2-(diethylamino)ethyl]-6-fluoro-pyridine-3-carboxamide ,a molecule
with a high specificity for melanotic tissue, melanosomes and melanin and its evaluation in a murine model for an
early specific detection of the pigmented primary and disseminated melanoma were reported.

−

Thureau P, Ziarelli, F, Thévand A, Martin RW, Farmer PJ, Viel,S, Mollica G.
Probing the Motional Behavior of Eumelanin and Pheomelanin with Solid-State NMR Spectroscopy: New
Insights into the Pigment Properties. Chemistry 18(34), 10689 – 10700, 2012.
This study aims at highlighting the differences in the actual supramolecular arrangement
and the mobility of the two forms of melanin, thus trying to mimic the conditions in vivo. Its results reveal a
significantly higher mobility in the red pheomelanin and the presence of two dynamically distinguishable melanin
fractions in both black eumelanin and red pheomelanin, in agreement with the different morphologies reported for
the two types of melanosome. The authors conclude that not only the structural features inherent in the pure
pigment, but also the role of the matrix structure in defining the overall melanin supramolecular arrangement and
the resulting dynamic behavior of the two melanin compounds, should be taken into account to explain their
functions.

−

Verdy C, Branka JE, Mekideche N.
Melanosome transfer evaluation by quantitative measurement of Pmel 17 in human normal melanocytekeratinocyte co-cultures effect of an Alaria esculenta extract. J Cosmet Sci. 63(3):197-203, 2012.
Melanosome-specific membrane-bound glycoprotein, Pmel 17 is released from the melanosome membrane by
ectodomain shedding. The authors demonstrated that it was possible to evaluate the melanosome transfer by
quantifying this "soluble" Pmel 17. The Pmel 17 developed ELISA assay permits a detection of 10 to 1000 ng/ml
of this glycoprotein in human normal melanocyte-keratinocyte co-culture media. A whitening cosmetic - Alaria
esculenta extract, was shown to induce a significant decrease in the melanosome transfer to produce a lightening
effect without affecting the melanin production.

−

Wu XS, Masedunskas A, Weigert R, Copeland NG, Jenkins NA, Hammer JA.
Melanoregulin regulates a shedding mechanism that drives melanosome transfer from melanocytes to
keratinocytes. Proc Natl Acad Sci U S A. 109(31):E2101-2109, 2012.
A report showing that dilute/dsu melanocytes, but not dilute melanocytes, readily transfer the melanosomes
concentrated in their center to surrounding keratinocytes in situ. Using time-lapse imaging of wild type
melanocyte/keratinocyte cocultures in which the plasma membranes of the two cells were marked with different
colours, the authors define an intercellular melanosome transfer pathway that involves the shedding by the
melanocyte of melanosome-rich packages, that subsequently are phagocytosed by the keratinocyte. Shedding,
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which occurs primarily at dendritic tips but also in more central regions, involves adhesion to the keratinocyte,
thinning behind the forming package, and apparent self-abscission.
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(Dr R. Morandini)
Okoci et al. presented a study demonstrating the importance of fibroblast interaction in relation with the invasive
capacity of melanoma in 3D cells culture. The three-dimensional multicellular tumor spheroid culture array has been
fabricated using a magnetic force-based cell patterning method. The expression of IL-8 and MMP-2 increased by 24fold and 2-fold, respectively, in real time RT-PCR compared to the absence of fibroblasts.
In an other type of co-culture : melanoma-endothelial cell co-culture, Ghislin et al. show the importance of LFA-1 and
ICAM-1 expression in favour of the transendothelial migration of melanoma cell lines in vitro.
A lot of research has been placed on the identification, functional characterization, and therapeutic potential of
somatic variants in tumor genomes. However, the majority of somatic variants lie outside coding regions and their
role in cancer progression is not well understood.
It is then unclear if and how noncoding variants might contribute to cancer progression.
In order to establish a system to test the functional importance of non-coding somatic variants in cancer, Parker et al.
has performed a whole-genome sequencing and analysis of a low passage melanoma cell culture and make the
comparison with the patient-matched normal genomes. These results show that mutation accumulation in metastatic
melanoma is non-random across the genome and that a de-differentiated regulatory architecture is common process.
Such information can help to establish a broader mechanistic understanding the linkage between non-coding genomic
variations and the cellular evolution of cancer.

A. Signal transduction and cell culture
−

Barbi de Moura M, Vincent G, Fayewicz SL, Bateman NW, Hood BL, Sun M, Suhan J, Duensing S, Yin Y,
Sander C, Kirkwood JM, Becker D, Conrads TP, Van Houten B, Moschos SJ.
Mitochondrial respiration--an important therapeutic target in melanoma. PLoS One. 2012;7(8):e40690.

−

Bonvin E, Falletta P, Shaw H, Delmas V, Goding CR.
A phosphatidylinositol 3-kinase-pax3 axis regulates brn-2 expression in melanoma. Mol Cell Biol. 2012
Nov;32(22):4674-83. doi: 10.1128/MCB.01067-12.

−

Braeuer RR, Zigler M, Kamiya T, Dobroff AS, Huang L, Choi W, McConkey DJ, Shoshan E, Mobley AK, Song
R, Raz A, Bar-Eli M.
Galectin-3 Contributes to Melanoma Growth and Metastasis via Regulation of NFAT1 and Autotaxin.
Cancer Res. 2012 Nov 15;72(22):5757-66.

−

Byron SA, Loch DC, Wellens CL, Wortmann A, Wu J, Wang J, Nomoto K, Pollock PM.
Sensitivity to the MEK inhibitor E6201 in melanoma cells is associated with mutant BRAF and wildtype
PTEN status. Mol Cancer. 2012 Oct 5;11(1):75.

−

Hailey S, Adams E, Penn R, Wong A, McLane MA.
Effect of the disintegrin Eristostatin on melanoma-natural killer cell interactions. Toxicon. 2012 Nov 9.
doi:pii: S0041-0101(12)00775-1. 10.1016/j.toxicon.2012.10.011.

−

Herraiz C, Journé F, Ghanem G, Jiménez-Cervantes C, García-Borrón JC.
Functional status and relationships of melanocortin 1 receptor signaling to the cAMP and extracellular
signal-regulated protein kinases 1 and 2 pathways in human melanoma cells. Int J Biochem Cell Biol. 2012
Dec;44(12):2244-52.

−

Hseu YC, Tsou HT, Kumar KJ, Lin KY, Chang HW, Yang HL.
The Antitumor Activity of Antrodia camphorata in Melanoma Cells: Modulation of Wnt/β-Catenin
Signaling Pathways. Evid Based Complement Alternat Med. 2012;2012:197309. doi: 10.1155/2012/197309.

−

Kulkarni YM, Chambers E, McGray AJ, Ware JS, Bramson JL, Klinke DJ 2nd.
A quantitative systems approach to identify paracrine mechanisms that locally suppress immune response
to Interleukin-12 in the B16 melanoma model. Integr Biol (Camb). 2012 Aug;4(8):925-36.

−

Lee JH, Won YS, Park KH, Lee MK, Tachibana H, Yamada K, Seo KI.
Celastrol inhibits growth and induces apoptotic cell death in melanoma cells via the activation ROSdependent mitochondrial pathway and the suppression of PI3K/AKT signaling. Apoptosis. 2012 Oct 13.
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−

Li A, Ma Y, Jin M, Mason S, Mort RL, Blyth K, Larue L, Sansom OJ, Machesky LM.
Activated Mutant NRas(Q61K) Drives Aberrant Melanocyte Signaling, Survival, and Invasiveness via a
Rac1-Dependent Mechanism. J Invest Dermatol. 2012 Nov;132(11):2610-21.

−

Marino ML, Pellegrini P, Di Lernia G, Djavaheri-Mergny M, Brnjic S, Zhang X, Hägg M, Linder S, Fais S,
Codogno P, De Milito A.
Autophagy is a protective mechanism for human melanoma cells under acidic stress. J Biol Chem. 2012
Aug 31;287(36):30664-76.

−

Niederleithner H, Heinz M, Tauber S, Bilban M, Pehamberger H, Sonderegger S, Knöfler M, Bracher A, Berger
W, Loewe R, Petzelbauer P.
Wnt1 is anti-lymphangiogenic in a melanoma mouse model. J Invest Dermatol. 2012 Sep;132(9):2235-44.

−

Péter M, Balogh G, Gombos I, Liebisch G, Horváth I, Török Z, Nagy E, Maslyanko A, Benkő S, Schmitz G,
Harwood JL, Vígh L.
Nutritional lipid supply can control the heat shock response of B16 melanoma cells in culture. Mol Membr
Biol. 2012 Nov;29(7):274-89.

−

Piérard GE, Piérard-Franchimont C.
HOX Gene Aberrant Expression in Skin Melanoma: A Review. J Skin Cancer. 2012;2012:707260.

−

Seleit IA, Samaka RM, Basha MA, Bakry OA.
Impact of E-cadherin expression pattern in melanocytic nevi and cutaneous malignant melanoma. Anal
Quant Cytol Histol. 2012 Aug;34(4):204-13.

−

Shao Y, Aplin AE.
BH3-only protein silencing contributes to acquired resistance to PLX4720 in human melanoma. Cell Death
Differ. 2012 Dec;19(12):2029-39.

−

Tanese K, Grimm EA, Ekmekcioglu S.
The role of melanoma tumor-derived nitric oxide in the tumor inflammatory microenvironment: its impact
on the chemokine expression profile, including suppression of CXCL10. Int J Cancer. 2012 Aug
15;131(4):891-901.

−

Tian S, He PY, Zhang JZ, Chen Z.
Effect of kappa elastin on melanogenesis in A375 human melanoma cells and its related mechanism. Chin
Med J (Engl). 2012 Nov;125(22):4088-92.

−

Torti VR, Wojciechowicz D, Hu W, John-Baptiste A, Evering W, Troche G, Marroquin LD, Smeal T, Yamazaki
S, Palmer CL, Burns-Naas LA, Bagrodia S.
Epithelial Tissue Hyperplasia Induced by the RAF Inhibitor PF-04880594 Is Attenuated by a Clinically
Well-Tolerated Dose of the MEK Inhibitor PD-0325901. Mol Cancer Ther. 2012 Oct;11(10):2274-83.

−

Watts TL, Cui R.
Malignant melanoma induces migration and invasion of adult mesenchymal stem cells. Laryngoscope. 2012
Oct 15.

−

Wu CP, Sim HM, Huang YH, Liu YC, Hsiao SH, Cheng HW, Li YQ, Ambudkar SV, Hsu SC.
Overexpression of ATP-Binding Cassette Transporter ABCG2 as a Potential Mechanism of Acquired
Resistance to Vemurafenib in BRAF(V600E) Mutant Cancer Cells. Biochem Pharmacol. 2012 Nov 12.

−

Xu D, Tan J, Zhou M, Jiang B, Xie H, Nie X, Xia K, Zhou J.
Let-7b and microRNA-199a inhibit the proliferation of B16F10 melanoma cells. Oncol Lett. 2012
Nov;4(5):941-946.

−

Yaguchi T, Goto Y, Kido K, Mochimaru H, Sakurai T, Tsukamoto N, Kudo-Saito C, Fujita T, Sumimoto H,
Kawakami Y.
Immune suppression and resistance mediated by constitutive activation of Wnt/β-catenin signaling in
human melanoma cells. J Immunol. 2012 Sep 1;189(5):2110-7.

−

Yin M, Soikkeli J, Jahkola T, Virolainen S, Saksela O, Hölttä E.
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TGF-β Signaling, Activated Stromal Fibroblasts, and Cysteine Cathepsins B and L Drive the Invasive
Growth of Human Melanoma Cells. Am J Pathol. 2012 Oct 10. doi:pii: S0002-9440(12)00669-4.
10.1016/j.ajpath.2012.08.027.
−

Zhang XX, Fu Z, Zhang Z, Miao C, Xu P, Wang T, Yang L, Cheng S.
Microcystin-LR Promotes Melanoma Cell Invasion and Enhances Matrix Metalloproteinase-2/-9
Expression Mediated by NF-κB Activation. Environ Sci Technol. 2012 Oct 16;46(20):11319-26.

B. Melanin and cell culture
−

Chawla S, Kvalnes K, Delong MA, Wickett R, Manga P, Boissy RE.
DeoxyArbutin and Its Derivatives Inhibit Tyrosinase Activity and Melanin Synthesis Without
Inducing Reactive Oxygen Species or Apoptosis. J Drugs Dermatol. 2012 Oct 1;11(10).

−

Kim JM, Kim NH, Tian YS, Lee AY.
Light-emitting Diodes at 830 and 850 nm Inhibit Melanin Synthesis In vitro. Acta Derm Venereol. 2012 Oct
17;92(6):675-80.

−

Lajis AF, Hamid M, Ariff AB.
Depigmenting Effect of Kojic Acid Esters in Hyperpigmented B16F1 Melanoma Cells. J Biomed Biotechnol.
2012;2012:952452.

−

Madi L, Rosenberg-Haggen B, Nyska A, Korenstein R.
Enhancing pigmentation via activation of A3 adenosine receptors in B16 melanoma cells and in human
skin explants. Exp Dermatol. 2012 Sep 17.

−

Mitani K, Takano F, Kawabata T, Allam AE, Ota M, Takahashi T, Yahagi N, Sakurada C, Fushiya S, Ohta T.
Suppression of Melanin Synthesis by the Phenolic Constituents of Sappanwood (Caesalpinia sappan).
Planta Med. 2012 Nov 15.

−

Shimoda H, Shan SJ, Tanaka J, Maoka T.
β-Cryptoxanthin suppresses UVB-induced melanogenesis in mouse: involvement of the inhibition of
prostaglandin E2 and melanocyte-stimulating hormone pathways. J Pharm Pharmacol. 2012 Aug;64(8):116576.

C. 3D cell culture and/or skin reconstitution
−

Kumar R, Parsad D, Kanwar A, Kaul D.
Development of melanocye-keratinocyte co-culture model for controls and vitiligo to assess regulators of
pigmentation and melanocytes. Indian J Dermatol Venereol Leprol. 2012 Sep;78(5):599-604.

−

Okochi M, Matsumura T, Yamamoto S, Nakayama E, Jimbow K, Honda H.
Cell behavior observation and gene expression analysis of melanoma associated with stromal fibroblasts in
a three-dimensional magnetic cell culture array. Biotechnol Prog. 2012 Oct 16.

D. Other tools and cell culture
−

Ghislin S, Obino D, Middendorp S, Boggetto N, Alcaide-Loridan C, Deshayes F.
LFA-1 and ICAM-1 expression induced during melanoma-endothelial cell co-culture favors the
transendothelial migration of melanoma cell lines in vitro. BMC Cancer. 2012 Oct 5;12:455.

−

Gorkin DU, Lee D, Reed X, Fletez-Brant C, Bessling SL, Loftus SK, Beer MA, Pavan WJ, McCallion AS.
Integration of ChIP-seq and machine learning reveals enhancers and a predictive regulatory sequence
vocabulary in melanocytes. Genome Res. 2012 Nov;22(11):2290-301.

−

Karbowski LM, Harribance SL, Buckner CA, Mulligan BP, Koren SA, Lafrenie RM, Persinger MA.
Digitized quantitative electroencephalographic patterns applied as magnetic fields inhibit melanoma cell
proliferation in culture. Neurosci Lett. 2012 Aug 15;523(2):131-4.

−

Mi R, Pan C, Bian X, Song L, Tian W, Cao F, Yin J, Peng H, Ma J.
Fusion between tumor cells enhances melanoma metastatic potential. J Cancer Res Clin Oncol. 2012
Oct;138(10):1651-8.
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−

Parker SC, Gartner J, Cardenas-Navia I, Wei X, Ozel Abaan H, Ajay SS, Hansen NF, Song L, Bhanot UK,
Killian JK, Gindin Y, Walker RL, Meltzer PS, Mullikin JC, Furey TS, Crawford GE, Rosenberg SA, Samuels Y,
Margulies EH.
Mutational signatures of de-differentiation in functional non-coding regions of melanoma genomes. PLoS
Genet. 2012 PLoS Genet 8(8): e1002871.

−

Pasonen-Seppänen S, Takabe P, Edward M, Rauhala L, Rilla K, Tammi M, Tammi R.
Melanoma cell-derived factors stimulate hyaluronan synthesis in dermal fibroblasts by upregulating HAS2
through PDGFR-PI3K-AKT and p38 signaling. Histochem Cell Biol. 2012 Dec;138(6):895-911.

−

Wu J, Zhou M, Wan Y, Xu A.
CD8+ T cells from vitiligo perilesional margins induce autologous melanocyte apoptosis. Mol Med Report.
2012 Oct 8. doi: 10.3892/mmr.2012.1117.

−

Zucker SN, Zirnheld J, Bagati A, Disanto TM, Des Soye B, Wawrzyniak JA, Etemadi K, Nikiforov M, Berezney
R.
Preferential induction of apoptotic cell death in melanoma cells as compared with normal keratinocytes
using a non-thermal plasma torch. Cancer Biol Ther. 2012 Nov 1;13(13):1299-306.

E. Melanoma Experimental
−

Abety AN, Fox JW, Schönefuss A, Zamek J, Landsberg J, Krieg T, Blobel C, Mauch C, Zigrino P.
Stromal fibroblast-specific expression of ADAM-9 modulates proliferation and apoptosis in melanoma
cells in vitro and in vivo. J Invest Dermatol. 2012 Oct;132(10):2451-8.

−

Croteau W, Jenkins MH, Ye S, Mullins DW, Brinckerhoff CE.
Differential mechanisms of tumor progression in clones from a single heterogeneous human melanoma. J
Cell Physiol. 2012 Sep 21.

−

Hibino T, Sakaguchi M, Miyamoto S, Yamamoto M, Motoyama A, Hosoi J, Shimokata T, Ito T, Tsuboi R, Huh
NH.
S100A9 is a novel ligand of EMMPRIN that promotes melanoma metastasis. Cancer Res. 2012 Nov 7.

−

Kaluza KM, Thompson JM, Kottke TJ, Flynn Gilmer HC, Knutson DL, Vile RG.
Adoptive T cell therapy promotes the emergence of genomically altered tumor escape variants. Int J Cancer.
2012 Aug 15;131(4):844-54.

−

Liu S, Tetzlaff MT, Cui R, Xu X.
miR-200c Inhibits Melanoma Progression and Drug Resistance through Down-Regulation of Bmi-1. Am J
Pathol. 2012 Nov;181(5):1823-35.

−

Mazzarella T, Cambiaghi V, Rizzo N, Pilla L, Parolini D, Orsenigo E, Colucci A, Modorati G, Doglioni C,
Parmiani G, Maccalli C.
Ex vivo enrichment of circulating anti-tumor T cells from both cutaneous and ocular melanoma patients:
clinical implications for adoptive cell transfer therapy. Cancer Immunol Immunother. 2012 Aug;61(8):116982.

−

Quint KD, van der Rhee JI, Gruis NA, Ter Huurne JA, Wolterbeek R, van der Stoep N, Bergman W, Kukutsch
NA.
Melanocortin 1 Receptor (MC1R) Variants in High Melanoma Risk Patients are Associated with Specific
Dermoscopic ABCD Features. Acta Derm Venereol. 2012 Oct 17;92(6):587-92.

−

Sharma BK, Manglik V, O'Connell M, Weeraratna A, McCarron EC, Broussard JN, Divito KA, SimbulanRosenthal CM, Rosenthal DS, Zapas JL.
Clonal dominance of CD133+ subset population as risk factor in tumor progression and disease recurrence
of human cutaneous melanoma. Int J Oncol. 2012 Nov;41(5):1570-6.
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ANNOUNCEMENTS
& RELATED ACTIVITIES
Calendar of events
.

2013 Melanoma 2013: 23rd Annual Cutaneous Malignancy Update
January 26-27, 2013, San Diego, California

2013 Pigment Cell Development Workshop
May 6-8, Edinburgh, UK
Contact: Liz Patton: e.patton@igmm.ed.ac.uk
Ian Jackson: ian.jackson@igmm.ed.ac.uk
Web: www.hgu.mrc.ac.fr & www.igmm.ac.uk

2013 International Investigative Dermatology
May 8-11, Edinburgh, Scotland
Contact: Web: www.iid2013.org

2013 Asian Society for Pigment Cell Research (ASPCR)
May 17-19 Sydney, Australia
Contact: Organizer(s): Prasad Kumarasinghe, Pritinder Kaur
Web: http://aspcr-asdr2013.org/
E-mail: prasadkumarasinghe@yahoo.com

2013 8th World Congress of Melanoma
July 18-20, Hamburg, Germany
Contact: E-mail: congress@worldmelanoma2013.com
Web: www.worldmelanoma2013.com

2013 XVIIIth Meeting of the ESPCR
September 9-12, Lisbon, Portugal
Contact: Web site: http://www.espcr.org/ESPCR2013
E-mail address: espcr2013@espcr.org

2013 Japanese Society for Pigment Cell Research (JSPCR),
November 16-17, Osaka, Japan
Contact: Organizer: Ichiro Katayama
Web: http://jspcr.jp/english/index.html
E-mail: katayama@derma.med.osaka-u.ac.jp

2013 PanAmerican Society for Pigment Cell Research (PASPCR)
September 8-11, Madison, WI, USA
Contact: Organizer: Vijayasaradhi Setaluri
Web (Society's web page): http://paspcr.med.umn.edu/
E-mail: setaluri@wisc.edu
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2014

XXIInd IPCC Meeting

September 4-7, Singapore
Contact: Web: www.ipcc2014.org
Organizer/Chair: Boon-Kee Goh
ipcc2014@ifpcs.org

2014 44th Annual ESDR Meeting
September 10-13, Copenhagen, Denmark

2015 45th Annual ESDR Meeting
September 9-12, Rotterdam, The Netherlands
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Station 19; Batiment SV
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Cutaneous physiopathology lab
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NIH
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France
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France
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Institute of Biochemistry and Exptl. Oncology.;
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Charles University
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CZ.128 53 Prague, Prague
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11 Frederik V\'s Vej
DK-2100, Copenhagen
Denmark
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University of Regensburg
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Germany
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University V Segalen
INSERM U876
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University Hospital of Zurich
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(DIBIFIM)
Piazza Giulio Cesare
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LOCE - Institut Jules Bordet
Rue Héger-Bordet 1
B-1000, Bruxelles
Belgium
Colin Goding
Oxford University
Ludwig Institute for Cancer Research
Old Road Campus Research Building
OX3 7DQ, Headington; Oxford
United Kingdom
Gabriella Guida
Università degli Studi di Bari
Dipartimento di Biochimica Medica; Biologia
Medica e Fisica Medica-sez. Biologia
P.zza Giulio Cesare - nuovo complesso delle
Scienze Biomediche - POLICLINICO
70124, Bari
Italy

Maider Ibarrola-Villava
Fundacion Investigacion Hospital Clinico de
Valencia
Oncologia Medica
Av. Blasco Ibanez; Nº17
46010, Valencia
Spain
Shosuke Ito
Fujita Health Univ.
School Health Sciences
Toyoake
470-1192, Aichi
Japan
Ian Jackson
MRC Human Genetics Unit
Western General Hospital
Crewe Rd.
EH4 2XU, Edinburgh
United Kingdom
Delphine Javelaud
Institut Curie
INSERM U1021- CNRS UMR3347 - Equipe
Centre Universitaire
91405, Orsay Cedex
France
Celia Jimenez-Cervantes
Universidad de Murcia
Bioch. Mol. Biol.
Campus de Espinardo
30100, Espinardo; Murcia
Spain

Pernille Hammelsoe
Wiley-Blackwell
Life Sciences; editorial
Rosenørns alle 1
1970, Copenhagen
Denmark

2339

Peter Johansen
Faculty of Health Sciences; University of
Copenhagen
Department of Forensic Medicine; Section of
Forensic Genetics
Frederik Vs vej 11
2100, Copenhagen O
Denmark
Thomas Jouary
Hopital St André
Dermatologie
1; rue Jean Burguet
F - 33575 cedex, Bordeaux
France
Fabrice Journe
Institut Jules Bordet; Université libre de
Bruxelles
Laboratoire d\'Oncologie et de Chirurgie
Expérimentale (LOCE°
Rue Héger-Bordet 1
B-1000, Brussels
Belgium
Robert Kelsh
University of Bath
Dept Biol Biochem
Claverton Down
BA2 7A4, Bath
United Kingdom
Elizabeth Kemp
University of Sheffield
Department of Human Metabolism
The Medical School; Floor E; Laboratory EU4;
Office EU10
S10 2RX, Sheffield
United Kingdom
Richard King
University Minnesota
Depts Med & Pediat
Box 485 UMHC
55455, Minneapolis; MN
USA
Veronica Kinsler
Great Ormond Street Hospital for Children
Paediatric Dermatology
Great Ormond Street
WC1N 3JH, London
United Kingdom

Bernadett Kormos
University of Szeged
Dept. of Dermatology and Allergology
Koranyi fasor 6.
H-6720, Szeged
Hungary
Daniela Kovacs
Cutaneous Physiopathology Laboratory
IFO San Gallicano
Via Elio Chianesi 53
00144, Rome
Italy
Mohammad KRAYEM
Institut J.Bordet-ULB
FACULTE DE PHARMACIE
L.O.C.E. Institut J.Bordet-ULB; Rue HégerBordet;1;
B-1000, Bruxelles
Belgium
Jo Lambert
Dpt Dermatology
UZ Gent P6
De Pintelaan 185
B-9000, Gent
Belgium
Luisa Lanfrancone
European Institute of Oncology
Experimental Oncology
Via Adamello; 16
20139, Milano
Italy
Lionel Larue
Institut Curie
UMR146 CNRS
Batiment 110
91405 cedex, Orsay
France
Larribere Lionel
German Cancer Center
Dermato-oncology G300
Im Neuenheimer Feld 280
69124, Heidelberg
Germany
Celso Lopes
São Paulo Federal University
Ambulatory vitiligo
R.Dr.Virgílio de C.Pinto 382/36
05415020, Sao Paulo
Brazil

2340

José Antonio Lozano
University of Murcia
Dept of Biochemistry and molecular Biology
Campus de Espinardo
30100, Murcia
Spain

Lluís Montoliu
CNB-CSIC
Molecular and Cellular Biology
Campus de Cantoblanco; C/ Darwin 3
28049, Madrid
Spain

Rosalie Luiten
Dept of Dermatology and Netherlands Institute
for piment Disorders
Academic Medical Center Amsterdam;
University of Amsterdam
Meibergdreef 9; room L3-116
1105 AZ, Amsterdam
The Netherlands

Renato Morandini
Institut J. Bordet
LOCE
1; rue Heger-Bordet
1000, Brussels
Belgium

Richard Marais
Paterson Institute for Cancer Research
Director
Paterson Institute for Cancer Research
M20 4BX, Manchester
United kingdom

Silvia Moretti
University of Florence; Division of Clinical;
Preventive and Oncologic Dermatology
Department of Critical Care Medicine and
Surgery
Villa S. Chiara
I - 50129, Firenze
Italy

Vittoria Maresca
Instituto Dermatologico San Gallicano
Laboratorio di Fisiopatologia Cutanea Centro di
Metabolomica
Via Elio Chianesi 53
00144, Rome
Italy
Alain Mauviel
Institut Curie
INSERM U1021- CNRS UMR3347
Centre Universitaire
91405, Orsay Cedex
France
Svenja Meierjohann
University of Wurzburg; Biocenter
Physiological Chemistry I
Am Hubland
D - 97074, Würzburg
Germany
Elisabeth Minder
Stadtspital Triemli
Zentrallabor
Birmendorferstrasse 497
CH-8063, Zürich
Switzerland
Yutaka Mishima
Mishima Institute
Dermatol Research
1-4-32; Sowa-cho
657, Kobe Nada-ku
Japan

Kylie Munyard
Curtin University
School of Biomedical Sciences
GPO Box UI987
6845, Perth; WA
Australia
Baseke Christian Muteba
Clinical hospital /University of Kinshasa
Dermatology-Venorology
University of Kinshasa;Faculty of medicine
Clinical Hospital
BP 834 KIN XI, Kinshasa
Congo (DR)
Alessandra Napolitano
University of Naples
Dept Organic Chemistry and Biochemistry
Complesso Monte S. Angelo Via Cinthia 4
I-80126, Naples
Italy
Gabriela Negroiu
Institute of Biochemistry
Molecular Cell Biology
Splaiul Independentei 296
060031, Bucharest
Romania
Jean-Paul Ortonne
Hopital de L'Archet 2
Service Dermatologie
151 route Saint-Antoine de Ginestière BP3079
F - 06202 cedex, Nice

2341

Michel Pascal
Centre Laser Espace Saint-Honoré
Traitement medico-chirurgical du Vitiligo
237 Rue du Faubourg St Honoré
75008, PARIS
France

Mariana Rachkova
Xavier University
Internal medicine
280 Westgate Rd Suite 329
60056, Mount Prospect; JL
USA

Thierry Passeron
University Hospital of Nice
Dermatology
Archet 2 hospital. Rte de St-Antoine de
Ginestière
06200, Nice
France

Doris Rast
University of Zurich
Plant Biology
Zollikerstrasse 107
CH-8008, Zurich
Switzerland

E. Elizabeth Patton
Medical Research Council
Human Genetics Unit
Crewe Road South
EH4 2XR, Edinburgh
UK

Edouard Reyes-Gomez
ENVA / INRA
Animal Genetics
UMR955 Genetique Fonctionnelle et Medicale;
ENVA; 7 av du gl de Gaulle
94704, Maisons Alfort Cedex
France

Stan Pavel
Leiden University Medical Centre
Dept of Dermatology
Albinusdreef 2
NL - 2300 RC, Leiden
The Netherlands

Gloria Ribas Despuig
Fundacion Investigacion Clinico Valencia
Oncologia Medica y Hematología
Av Blasco Ibanez; 17
46010, Valencia
Spain

Jaya Peter
Saifia College of Science & Education
Biotechnology
Senior LIG No. 2, Harshwardhan Nagar
462 003, Bhopal
India

Patrick Riley
2 The Grange
Grange Avenue
Totteridge
N20 8AB, London
United Kingdom

Mauro Picardo
San Gallicano Dermatological Institute
Laboratory of Cutaneous Physiopathology
Via Elio Chianesi 53
I - 00144, Rome
Italy

Stéphane Rocchi
Centre Méditerranéen de Médecine Moléculaire
(C3M)
INSERM U1065 Team 1
151 route de Saint Antoine de Ginestière
06204 cedex 3, Nice
France

Sharon Prince
University of Cape Town
Human Biology
Faculty of Health Sciences
7925, Cape Town
South Africa
Emmanuel Questel
Pierre Fabre DERMOCOSMETIQUE
Centre de Recherche sur la Peau - Service de
Photobiologie
Hôtel Dieu - 2; rue Viguerie Cedex 3
31 025, Toulouse
France

Hans Rorsman
Lund University
Dept of Dermatology
University Hospital
S - 22185, Lund
Sweden
GAELLE SAINTIGNY
CHANEL PARFUMS BEAUTE
Research in Biology - Research and Technology
40 rue Delizy
93694, PANTIN CEDEX
France

2342

Tadeusz Sarna
Jagiellonian University
Dept. of Biophysics
Gronostajowa 7
PL - 30387, Krakow
Poland

Elena Sviderskaya
St Georges University of London
Center for molecular and metabolic signalling;
Division of basic medica science
Cranmer Terrace
SW17 ORE, London
United Kingdom

Bhushan Sarode
Ecole Polytechnique Fédérale de Lausanne
;lausanne
SV-ISREC
SV 2540 (Bâtiment SV) ;Station 19
1015, Lausanne
Switzerland

Alain Taïeb
Hopital St André
Dermatologie
1; rue Jean Burguet
F - 33575 cedex, Bordeaux
France

Manfred Schartl
University Wurzburg
Physiol. Chemistry I
Biozentrum; Am Hubland
D - 97074, Würzburg
Germany

Sophie Tartare-Deckert
INSERM U1065
Microenvironment; Signaling and Cancer Lab
Bâtiment Universitaire Archimed
06204 Cédex 3, Nice
France

Maria Vittoria Schiaffino
San Raffaele Scientific Institute
DIBIT
Via Olgettina 58
20132, Milan
Italy

Anthony Thody
Newcastle Tyne
Dept of Dermatology
Framlington place
NE2 4HH, Newcastle
United Kingdom

Miguel Seabra
Imperial College London
Molecular Medicine; NHLI
Exhibition Road
SW7 2AZ, London
United Kingdom

Desmond Tobin
University of Bradford
Centre for Skin Sciences; School of Life Sciences
Richmond Rd
BD7 1DP, Bradford
United Kingdom

Monika Seltenhammer
University Vienna
Institut of Immunology
Borschkegasse 8a
1030, Vienna
Austria

Jiri Vachtenheim
Institute of Medical Biochemistry; 1st Faculty of
Medicine; Charles University
Laboratory of Transcription and Cell Signaling
Katerinska 32
12108, Prague 2
Czech Republic

Francisco Solano
University of Murcia
Dept Biochem Mol Biol
Espinardo
E - 30100, Murcia
Spain
Eirikur Steingrimsson
University of Iceland
Faculty of Medicine
Department of Biochemistry and Molecular
Biology
101, Reykjavik
Iceland

Wietze Van der Veen
AMC
Dermatology and Netherlands Institute for
Pigment Disorders/IWO-building
meibergdreef 35
1105 AZ, Amsterdam
The Netherlands
Nanny van Geel
Universitity Hospital Ghent
Dermatology
De Pintelaan 185
9000, Ghent
Belgium

2343

Mireille Van Gele
Ghent University
Dermatology
De Pintelaan 185; Poli 6
9000, Ghent
Belgium
Patrick Verrando
INRA
UMR 1331 (TCMG)
400; route des Chappes
06903, Sophia-Antipolis
France
Monika Vetterlein
Medical University of VIENNA
Dept. Ultrastructure and cell Biology
Schwarzspanierstrasse 17
A-1090, Vienna
Austria
Bernhard Wehrle-Haller
University of Geneva; Medical School
Department of Cell Physiology and Métabolism
Centre Médical Universitaire
1211, Geneva 4
Switzerland
Claudia Wellbrock
University of Manchester
Michael Smith building
Oxford Road
M13 9PT, Manchester
United Kingdom

Wiete Westerhof
Color Foundation
Kanaalweg 23A
1121 DP, LANDSMEER
The Netherlands
Maxine Whitton
Cochrane Skin Group
Nottingham University
8 Warren Road
E11 2NA, London
United Kingdom
Judata Wibawa
The Boots Company PLC
Beauty Brands Development
1 Thane Road
NG90 1BS, Nottingham
United Kingdom
Chieh-Shan Wu Wu
Kaohsiung Veterans General Hospital
Department of Dermatology
No. 386; Dajhong 1st Road; Zuoying District.
81362, Kaohsiung
Taiwan
Esther Zurita
CNB-CSIC
Molecular and Cellular Biology
Campus de Cantoblanco; C/ Darwin 3
28049, Madrid
Spain

2344

