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LETTER TO THE EDITOR
DISCUSSION, REVIEW,
SHORT COMMUNICATION, ...

MEETING REPORT

VIO™ ANNUAL MEETING OF THE PASPCR
Aug 15-18, 1998 - Snowmass, CO, USA

(with the Bulletin’s Editor apologies for the delay)

The PASPCR meeting this year was held in Snowmass, CO under the chairmanship of Dr.
David Norris. The Editor would like to thank the following authors (as noted) for contributing
commentaries on each of the sessions held.

Sunday morning Sessions by Zalfa Abdel-Malek

The Gelb lecture for the eighth meeting for the PASPCR was given by John Pawelek, Ph.D., and was
entitled "Melanoma/macrophage hybrids and the development of metastases in melanoma”. In his
presentation, Dr. Pawelek provided a historical overview of reports by various investigators stating
that such hybrids indeed exist and are associated with metastatic disease. Dr. Pawelek presented results
from his laboratory, using mouse Cloudman melanoma cells that are known to have a poor metastatic
potential. He reported that Cloudman melanoma X macrophage hybrids greatly enhanced the metastatic
ability of tumor cells. It was observed that these hybrids became significantly more melanotic than the
original melanoma cells. The proposed mechanism for the enhancement of metastasis and melanization
is increased N-glycosylation of proteins, that included several melanogenic proteins. The
melanoma/macrophage hybrids acquired a macrophage-like glycosylation system that resulted in
enhancement of N-glycosylation. This mechanism offers one explanation for increased aggressiveness
of melanoma tumors during disease progression.

The first plenary session was entitled “Control of Melanocyte Development and
Differentiation”. The abstract by Southard-Smith et al. was presented by Bill Pavan. He stated that
premature termination of SOX 10, one of the SRY-like HMG box transcription factors resulted in the
absence of neural crest derivatives in Dom mice, a model of Waardenburg-Hirschprung disease. SOX
10 was found to function intrinsic to melanocytes and to be expressed in early melanoblasts. The
potential target genes for SOX 10 are to be identified using cDNA expression microarrays. The
abstract by Donatien and Bennett was presented by Dorothy Bennett who described the procedure for
establishing long-term culture of human fetal melanoblasts. For this, murine keratinocyte feeder cells
were used, and the growth medium consisted of RPMI 1640 supplemented with 10% fetal calf serum,
1.5 uM hydrocortisone, 20 pM thyroxine, 40 pM basic fibroblast growth factor, 20 ng/ml stem cell
factor, 20 pM cholera toxin, 100nM endothelin-3, and 20 nM TPA. In this medium, the cells doubled
every 3-5 days, and expressed TRP-2 and Pmel-17, but not P protein, and were DOPA-negative.
Growth could be further enhanced by the addition of NDP-MSH, and melanin content could be
increased by the addition of oleoyl acetyl glycerol or cAMP inducers. The abstract by Xu et al., was
presented by Estela Medrano. The authors used the yeast two-hybrid system to identify human proteins
that interact with the transcription factor MITF. By screening the melanoma cell line IIB-Mel-J cDNA
library, they found that most clones with a positive interaction with MITF encoded the human
ubiquitin-conjugation enzyme hUBC9 (UBE21). This was confirmed by in vitro GST "pull down"
assay, using 6 x His-tagged MITF, by co-localization of MITF and hUBC9 in the nucleus, and by
increased degradation of MITF upon co-transfection of MITF and hUBC9 into Cos 7 cells. Dong and
Vijayasaradhi investigated the role of the transcription factor MITF in the coordinated regulation of
tyrosinase and TRP-1 in human melanocytes and melanoma cells. Upon treatment of these cells with
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the differentiation inducer hexamethylene bis-acetamide (HMBA), the level of TRP-1 mRNA was
drastically reduced, an effect that was not due to increased rate of mRNA degradation, and could be
abolished by inhibition of de novo protein synthesis. The protein level of TRP-1 correlated with the
level of its mRNA. On the other hand, tyrosinase and MITF mRNA levels were up regulated, with
no change in the protein level of MITF. It was concluded that while expression of tyrosinase and other
pigmentary genes correlated with MITF expression, TRP-1 expression was regulated independently
of MITF and required other transcriptional factors.

The second Plenary Session was entitled "Control of Pigmentation by MSH, The Melanocortin
Receptor and The Agouti Signaling Protein”. Suzuki et al. reported on the regulation of the human
MCIR expressed on human epidermal melanocytes. Brief treatment of melanocytes with «-MSH,
ACTH or endothelin-1 resulted in increased MCIR mRNA level. This might account for lack of
desensitization of the receptor following prolonged treatment with its ligands. Treatment of
melanocytes with agouti signaling protein (ASP) or with UV radiation down regulated MC1R mRNA
level. Unlike melanocytes, human keratinocytes did not express functional MCIR, as determined by
Northern blot analysis, receptor binding assay, and cAMP radioimmunoassay. Matsunaga et al.used
«PEP 16, a rabbit polyclonal antiserum generated against a synthetic peptide that corresponds to the
carboxy teminus of mouse agouti protein, to characterize the expression of this protein in 3, 6, and
9 day old non-agouti black, agouti, and lethal yellow mouse skin specimens. Expression of agouti
protein was very low in black mice, was noticeable and increased with age in hair matrix cells
adjacent to melanocytes in lethal yellow mice, and was observed during the pheomelanogenic phase
in agouti mice. Abdel-Malek et al. addressed the question whether ASP antagonizes the effects of a-
MSH by exclusively binding to the MCIR, or by additionally binding to another unknown receptor.
Melanocytes cultured from C57 BL6J E+ /E+ mice, congenic e/e or Eso /Eso mice were compared
for their responsiveness to ASP. Only E+ /E+ responded to ASP with inhibition of basal and «-MSH
stimulated tyrosinase activity, significant reduction of tyrosinase, TRP-1 and TRP-2 protein levels,
and inhibition of ¢-MSH induced cAMP level. This demonstrates that expression of normal MCIR
is pivotal for the responsiveness of mammalian melanocytes to ASP. Miltenberg et al. examined the
biological significance of the highly conserved basic domain, adjacent to the cysteine-rich agouti C-
terminal. Deletion of this entire region and expression of the mutant gene in transgenic mice resulted
in mice with yellow coat color, but without hypoglycemia, insulinemia, or obesity. This mutation
rendered the protein inactive in neural tissues, but functional in regulating pigmentation, with a
reduced capacity to inhibit MCIR-induced stimulation of cAMP level. This suggests that the basic
domain in the agouti gene is involved in the proteolytic processing of agouti signaling protein, affects
the secretory pathway, and/or facilitates melanocortin receptor binding. Virador et al. attempted to
identify bioactive domains of ASP by synthesizing overlapping 15 mer peptides that encompass its
entire sequence. The biological effects of these peptides on melan-a cells were investigated by
determining total melanin synthesis, and the expression of tyrosinase and TRP-1 mRNA. Peptides in
the regions 30-52 and 57-91 generated about 10% reduction in total melanin production, compared
to 30% reduction generated by recombinant ASP. The functional agouti region was narrowed down
to 5 amino acids, Lys82Pro86, which resulted in significant reduction in melanin formation, tyrosinase
expression and function. Johansen et al. described the isolation and sequencing of the bovine and
porcine agouti genes, and the expression of this gene in bovine tissues, Using murine agouti cDNA
as a probe, they found that cattle and pigs possess an agouti gene with 161 bp products that hybridize
to murine agouti exon 2. This bovine and porcine agouti region was 75 and 76% similar to murine,
82 and 79% similar to human, respectively, and 88% similar to each other. The predicted amino acid
sequences showed about the same percent homology. Furumura et al. reported the results of
differential display study in which they identified three genes that were up regulated during the switch
from eumelanin to pheomelanin synthesis. One of these genes is ITF2, an E type basic helix loop helix
transcription factor. Upon transfection of Melan-a cells with the murine ITF2 gene, ITF2 trans-
activated the TRP-1 promoter to the same extent as MITF, was less efficient than MITF in trans-
activating the tyrosinase promoter, and had no trans-activating effect on the TRP-2 promoter. ITF2
over expression up regulated TRP-1 level, but down regulated the levels of tyrosinase and TRP-2,
suggesting that ITF2 regulates melanogenesis by acting as an E-box binding protein. Abdel-Malek et
al reported on the differential responsiveness of cultured melanocytes established from different skin
types to a-MSH. Five out of five cultures with high constitutive melanin contents, and four out of five
cultures with very low melanin contents exhibited the typical dose-dependent responses to o-MSH,
evidenced by stimulation of cAMP formation, proliferation, and tyrosinase activity, beginning at a
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dose of 0.1 nM. One of the five cultures with a very low melanin content demonstrated a significantly
reduced response to a-MSH, evident as a shift to the right in the dose-response curves for cAMP
formation and tyrosinase activity, with a minimal effect dose of oa-MSH equal to 10 nM. RT-PCR and
sequencing of the entire coding region of the MCIR gene revealed the presence of these point
mutations in this culture: Phel47Leu, llel55Leu, Argl60Trp, Thr177Arg, and Ile264Met. The
significance of these mutations on the loss of function of the MCIR is being investigated.

Sunday afternoon Sessions by John Pawelek
The afternoon Plenary Session was on the Biochemical Control of Pigmentation.

1) Keynote Lecture: Perspectives on biochemical control of pigmentation and pigment cell survival,
K. Schallreuter. Dr. Schallreuter discussed the hypothesis, proposed by Dr. John Wood and herself,
that (6R)-L-erythro 5,6,7,8 tetrahydrobiopterin (6BH4) through regulation of phenylalanine
hydroxylase (PAH) and tyrosinase activities is a key, rate-limiting factor in the control of
melanogenesis, wherein the availability of L-tyr is regulated by PAH and 6BH4. The proposal is based
in part on their observations that L-Phe is actively transported by human melanocytes, whereas L-tyr
enters cells much more slowly, through passive diffusion. 6BH4 regulates melanogenesis through
specific binding sites on both tyrosinase and MSH. MSH activates tyrosinase by removing 6BH4 from
a tyrosinase: 6BH4 inhibitory complex. UVB, through photooxidation of 6BH4, activates both PAH
and tyrosinase.

2) Macrophage migration inhibitory factor (MIF) has enzyme activity towards oxidized
catecholamines and recues cells from dopaminechrome induced death. J. Matsunaga et al. Evidence
was presented that MIF is able to catalyze the conversion of DOPaminechrome and
norepinephrinecrome, toxic ginone neurotransmitter by-products, to indole-quinone derivatives that
may serve as precursors of neuromelanin. Cytotoxicity experiments showed that MIF can rescue cells
from DOPaminechrome induced death in culture. Since MIF is highly expressed in brain, the
possibility is raised that MIF detoxifies catecholamine products and therefore could have a protective
role for neural tissues.

3) The function of the pink-eyed dilution protein. N. Puri and M.H. Brilliant. Using
immunohistochemistry and confocal microscopy, the authors showed that at least one function of the
pink-eyed dilution protein (p protein) is to regulate melanosomal pH. Acidic compartments of
melanocytes were detected by DAMP incorporation and indirectly visualized using fluorescein-
conjugated antibodies. In wild type melanocytes, virtually all melanosomes were acidic and virtually
all acidic compartments were melanosomes. In contrast, melanosomes of p-deficient cell lines were
almost never acidic. As tyrosinase activity in melanosomes is dependent on a low pH, the authors
postulated that the minimal melanin synthesis observed in p-deficient mutants is due to insufficiently
low pH.

4) Cell density-mediated induction of tyrosinase-related protein gene expression and differential
regulation of TRP-2 glycoforms. T.J. Homyak et al. The effects of cell density on the expression of
TRP-1 and TRP-2 in cultured melan-a mouse melanocytes were investigated. The relative levels of
mRNA for both proteins increased with increasing cell density and decreased when confluent cells
were replated at low density. Compared to TRP-2, TRP-1 both decreased more rapidly with low
density and increased more rapidly as density increased. Western blotting showed that TRP-2 existed
in two distinct glycoforms under separate regulation with cell density changes. The results showed the
potential importance of cell density or cell contact in determining the extent melanogenesis.

5) Tyrosinase-related proteins (TRPs) modulate tyrosine hybroxylase activity of tyrosinase in
genetically defined mouse melanocytes. R. Sarangarajan et al. Tyrosine hydroxylase (TH) activity of
cultured mouse melanocytes from wild type B/B mice was compared to mice with mutations in TRP-1
and TRP-2. Using *H-L-tyrosine in the Pomerantz assay, it was determined that TH activity was
higher in wild type over mutant cells, even though tyrosinase itself was wild type in all cases except
for albino (¢/c) negative controls. Conclusion: TRPs are positive regulators of TH activity.

6) The regulation of pigmentation by serine proteases and their inhibitors. M. Seiberg and S.S.
Shapiro. Multilayered epidermal equivalents expressing UVB-inducible melanogenesis were used to
study the effect of protease inhibitors on melanogenesis. Several serine protease inhibitors were also
effective melanogenesis inhibitors. The pigmented Yucatan swine treated with one of the protease
inhibitors showed a visible lightening effect. Data suggested that the protease inhibitors interfered with
melanosomal transfer from melanocytes to keratinocytes.

7) Supermelanotic and metastatic melanoma x macrophage fusion hybrids: Altered N-glycosylation
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as an underlying mechanism. S. Sodi et al. A number of fusion hybrids between weakly metastatic
Cloudman S91 cells and peritoneal macrophages were shown to have increased metastatic potential
and this correlated with a dramatic increase in both basal and MSH-inducible pigmentation. Using
Western Blotting of LAMP-1 and TRPs, incorporation of *H-glucoseamine, and glycosylation
inhibitors, it was determined that the increased pigmentation was likely to be a result of a
macrophage-like N-glycosylation system expressed in the metastatic hybrids, and that this glycosylation
system might be an underlying cause for increased metastasis as well. Further, the data revealed for
the first time that N-glycosylation may be an important pathway for MSH-induced melanogenesis.

8) Chemical characterization of dopamine-melanin: Application to identification of melanins in
Cryptococcus neoformans. S. Ito, et al. Melanin has long been associated with virulence in C.
neoformans and is believed to be produced by laccase. Several isolates of C. neoformans were
incubated with dopamine or DOPA and subjected to improved melanin analyses using alkaline H,0,
oxidation and HI hybrolysis. The results indicated that laccase from C. negformans indeed oxidizes
catecholamines to produce eumelanic pigments.

9) Molecular characterization of c-kit from the Mexican axolotl. K.A. Mason et al. Using alignments
of known c-kit sequences, degenerate PCR primers were designed and used to amplify a small
fragment of c-kit from axolotl RNA by RT-PCR. With this fragment, 3 positive clones were identified
in an axolotl cDNA library. Two clones were identical and appeared to encode a complete cDNA
sequence for axolotl c-kit. Genetic mapping excluded c-kit as a candidate for the axolotl white mutant,
but showed that c-kit is tightly linked to PDGFo, seen in other vertebrates, and additionally
confirming that this represented at least one form of axolotl c-kit.

10) An analysis of pigment patterns in leopard and golden mutant zebrafish and related taxa of
danios. R. Morrison and K. Nagashima. The zebrafish, Danio rerio, was studied as a mode] organism
for pigment pattern formation. There are at least four types of chromatophores in zebrafish:
xanthophores, iridophores, leucophores, and melanophores. There is a distinct embryonic pigment
pattern composed of four melanophore stripes that transform into the adult pattern of alternating blue-
black and silver yellow stripes. The golden mutant, which lacks melanophores and iridophores as
adults, and the leopard mutant, which shows a spotted phenotype were studied, along with the pearl
danios, which lacks alternating striping elements as an adult but contains a fifth type of
chromatophore, the erythophore, and the giant danios that has a different arrangement of
chromatophores than that seen in wild-type zebrafish. It was proposed that analyses of these fish
should further clarify the critical events and time-points in zebrafish pigment pattern formation.

I1) LiCl is involved in the pigmentation of the embryonic zebrafish (Brachydanio rerio). E-J Jin
and G. Thibaudeau. Zebrafish embryos were treated with various signalling-related molecules. LiCl
and LiCl/forskolin treatments each increased pigmentation. The LiCl/forskolin-induced pigmentation
was not accompanied by an increase in melanophore number, but did result in increased tyrosinase
activity and increased expression of MSH-1, a pigment specific protein, and TRP-2 as assessed by
immunoblotting.

Monday morning Sessions by Raymond Boissy

The morning began with a sunrise session entitled "New Perspectives on the Treatment of
Human Vitiligo". David Norris presented a review of the processes of programmed cell death (i.e.,
apoptosis) and necrosis and discussed the balance between these two mechanisms as they pertain to
cell survival. Molecular regulators of apoptosis (i.e., the bel family of proteins, FAS and the caspases)
were reviewed. It was proposed that melanocyte destruction in vitiligo occurs via apoptosis and
intervention of this may provide potential therapeutic opportunities. Raymond Boissy discussed
occupational/contact vitiligo resulting from exposure to phenolic/catecholic agents. The phenolic agent,
4-tertiary butyl phenol, is cytotoxic to melanocytes via an apoptotic process. The antioxidant catalase
could provide some protection against this form of melanocyte destruction. Pranab Das reviewed the
immunological components of vitiligo. The role of T-cell autoreactive clones, conducting a hit and run
affect on melanocytes in vitiligo was discussed. Immunomodulary therapy was proposed as a
perspective for treatment for vitiligo. Finally, Karin Schallreuter discussed the biochemical aberration
in skin of patients with vitiligo. The role of biopterin in the regulation of tyrosinase activity was
reviewed. Successful results of the daily topical application of pseudocatalase on repigmentation in
vitiligo was presented and discussed. It was concluded in this sunrise session that the etiology of
vitiligo is both complex and diverse and that multiple theraputic regimes will have to be developed
to successfully treat this disease.
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A keynote lecture was then presented by Richard Spritz entitled "New Approaches in Genetics
and Their Application to Pigment Cell Research” and subtitled "How to find a gene". Functional
versus Positional Cloning methods were presented and the difference between discussed. Mapping a
gene directly to a chromosome was first discussed and techniques using autoradiography, FISH, and
chromosome abnormality was presented and the c-kit associated Waardenberg Syndrome and OCA2
were provided as examples. Genomic analysis (i.e., linkage) was discussed next. Examples of using
RFLP assessment, Simple Tandem Repeats, and the utilization of chromosome site markers were
presented. Finally, current methods for gene mapping were described. This included the need for large
family trees, Yeast Artificial Chromosomes, Sequence-tagged-site, homozygosity mapping, linkage
disequilibrium mapping, and the generation of a physical map.

A session focussing on the Hermansky-Pudlak Syndrome followed. Richard Spritz presented
genetic and functional studies of Hermansky-Pudlak syndrome. The characteristics of this syndrome
consist of oculocutaneous albinism, a platelet aggregation dysfunction, and the development of a ceroid
like material in the lungs resulting in pulmonary fibrosis. The cloning of the gene (and the murine
counterpart) and the identification of various protein-null mutations was presented. The HPS gene
product appears to be soluble and unglycosylated. It is predominantly unassociated with organelles or
granules in fibroblasts and lymphoblastoid cells and loosely associated with large granules in
melanoma cells. The HPS gene product demonstrated some co-localization with tyrosinase, LAMP-1,
and MyoSA (the product of the dilute locus). Richard King next presented the identification of an
alternative 1.5 kb transcript (in addition to the 3.6 kb full length transcript) also present in bone
marrow and a melanoma cell line. Raymond Boissy next discussed cytological aberrations in
melanocytes cultured from patients with mutations in the HPS gene resulting in the lack of transcript
expression. These hypopigmented melanocytes demonstrated muted tyrosinase activity, large
membranous complexes, and DOPA positive 50 nm vesicles distributed throughout the cell.
Tyrosinase, TRP-1 and MEA91 were not efficiently trafficked to melanosomes in the mutant cells.
Localization studies suggested that the HPS gene product was associated with the endoplasmic
reticulum and melanosomes in the normal melanocytes.

The final session of the morning was entitled "Vitiligo: mechanisms of depigmentation and
repigmentation”. Pranab Das presented data demonstrating the appearance of immunocytes at the
border of a vitiligo lesion and the associated development of apoptosis in some melanocytes. In
addition, studies demonstrating that immune cells can lead to de novo generation of nitric oxide in
melanocytes resulting in apoptosis. Caroline LePoole presented the immortalization of a line of vitiligo
derived melanocytes using the E6 and E7 gene of HPV. These cells were passaged over 60
generations, demonstrated dilated RER, and exhibited alterations in proteins identified in fractionated
RER. Marna Ericson presented data in which biopsies both pre and post treatment with topical steroids
were immunocytochemically processed for the identification of melanocytes, Langerhans cells and
nerve cells, and viewed with confocal microscopy and computer reconstruction. Demonstration of a
decrease in the appearance of nerve fibers in the epidermis after successful treatment was provided.
Fan Yang presented data demonstrating the 4-tertiary butylphenol (4-TBP) acts as a specific
competitive inhibitor of tyrosinase at concentrations well below the threshold that generated a cytotoxic
response in normal melanccytes. Finally, Caroline LePoole demonstrated that shortly after exposure
of melanocytes to 4-TBP several transcripts are differentially expressed. One of these upregulated
proteins was an adenosine receptor that has been implicated in the activation of apoptosis.’

Monday afternoon Sessions by Frank Meyskens

The session on malignant melanoma covered a diversity of topics. Meenhard Herlyn started
the session with an eloquent keynote presentation of their skin reconstruction model, which is used
to study progression. Using the model, Hsu has shown that adherence of keratinocytes by E-cadherin
to melanocytes controls their growth and phenotype and when this adhesion molecule is shut off a cell
cluster, a nevus, forms. The overall important point was made that the model more closely resembles
the biology in intact skin than that exhibited by cells under typical culture conditions. There were
several papers on the role of various proteins in controlling melanocyte growth including its positive
regulation by retino-blastoma tumor suppressor protein (R. Halaban, Yale), and negative regulation
by pl5(INK4B) (T. Pacheco, University of Colorado). In a similar vein Rearden at the University of
Colorado used T-cell receptor knock-out mice to show that transduction of B16 F10 melanoma cells
with M-CSF increased survival of the inoculated animals suggesting that cells other than T
lymphocytes (eg NK or macrophages) are involved in anti-melanoma immunity, at least in this model.
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In a fasciniating presentation, Bill Robinson of Australia presented the zebrafish as a powerful
developmental model for understading the role of p16 and other regulators in melanocyte proliferation.
This model impresses this reviewer as possibly one of the most important new systems to come along
In quite some time.

The other Keynote lecture was entertainingly provided by John Cohen of the University of
Colorado and apoptosis was reviewed in detail. Two papers were presented dealing with apoptosis in
melanoma. Shellman from Colorado convincingly showed that apoptosis was controlled by the
dimension status of tumor growth; i.e.under monolayer growth conditions, ras-alterated cells
underwent apoptosis in response to various stress conditions while under 3-dimensional spheroid
growth no or little apoptosis occurred. Since most culture studies are done in monolayer these studies
have obvious and important consequences for the interpretation of studies of melanoma growth and
drug resistance in the in vivo setting. From my own laboratory, Spillane has found that human
melanoma cells have high levels of endogenous reactive oxygen species that may induce high levels
of constituttve NFKB and a protective stress response. Interestingly, the complex antioxidant PDTC
induced apoptosis while classical antioxidants(e.g. a-tocopherol) did not; suprisingly heavy metal
chelators could largely mimic the effect PDTC. The most intriguing and interesting study of the
session (and perhaps of the conference) was presented by Stan Pavel of the Netherlands. They
measured the sulfer and phaeomelanin content of atypical nevi; and found their concentrations to be
elevated, as was the concentration of calcium. Normal melanocytes from these same subjects showed
no such changes suggesting that an abnormality in melanosomal regulation exists. Since phaemelanin
metabolites are considerably more toxic that those of eumelanin. metabolites. One wonders if the
generation of atypical nevi results from a simple error of metabolism, e.g. in the Agouti signaling
protein. All in all this session was quite stimulating and a lot of new ideas were heard and vigorous
discussion ensued.

Tuesday morning Sessions by Joe Bagnara & Vince Hearing

The keynote lecture by Karl H. Pfenninger presented basic insights into cell motility through
the use of nerve growth cones as an example. Thus, he set the stage for the subsequent three
presentations which were specifically directed toward an understanding of the migration of
melanocytes and melanoma cells. Dr. Pfenninger illustrated the importance of pseudopod attachment,
release, and reattachment as the basis for cell migration and he considered the means by which these
steps are accomplished. The subsequent presentation by Hiroaki Yagi demonstrated through the use
of Boyden chamber assays that insulin-like growth factor-1 (IGF-1) is a potent chemoattractant for
both human melanocyes and melanoma cells. Endothelin-1 (ET-1) and basic fibroblast growth factor
(bFGF) enhanced migration of normal human melanocytes and enhanced the invasion activities of
WM35 cells (a human melanoma with low invasiveness). IGF-1 induced maximal movement in both
these cell types and this action could be blocked by CDC, a selective 12-lipoxygenase inhibitor.
cPLA2, a critical enzyme in pseudopod activation in both cell types is stimulated by ET-1, bFGF and
IGF-1. The implications of these findings toward the progression of melanoma were discussed. This
presentation was followed by that of Tatsuya Horikawa, et al. who considered the motility and
proliferative responses of an H-ras-transfected murine melanocyte cell line, melan-A. In a Boyden
chamber assay it was found that H-ras-transfected melanocytes show a higher incidence of migration
than do wild type melanocytes. Cell motility was induced by ET-1 and bFGF in wild type melan-A,
but not in H-ras-transfectants. TPA was required to grow parental melan-A cells, but the ras-
transfectant was TPA-independent and in fact was inhibited by TPA. It was suggested that H-ras plays
a key role in the induction of melanocyte locomotion and proliferation. The last talk on acquired
MSH-sensitive chemotaxis by highly metastatic melanoma/macrophage fusion hybrids by Rachkovsky
et al. was presented by John Pawelek. It was a most fitting follow up to the very first presentation of
the conference, John Pawelek’s Gelb Lectureship on melanoma/macrophage hybrids and melanoma
metastases. In this symposium talk, it was pointed out that of the various fusion hybrids between
normal macrophages and Cloudman S91 melanoma cells, the most metastatic also showed dramatically
increased motility. Metastatic hybrids demonstrated increased migration in response to 3T3-conditioned
medium, lung fibroblast-conditioned media, and lung explants. Treatment of the hybrid cells with
MSH/BMX markedly increased migration through enhanced chemotaxis rather than chemokinesis.
Evidence was presented suggesting that different glycosylation pathways were expressed in hybrid and
parental cells and that motility was probably regulated by means of N-glycosylation. It was suggested
“that the enhanced metastatic potential of macrophage x melanoma hybrids may have its basis in a
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new, MSH-inducible chemotactic phenotype, with altered N-glycosylation as one of the underlying
regulatory mechanisms."

After a short break, Barbara Gilchrest presented a Keynote Lecture on the "Effects of UV on
melanocytes: speculative relationship to the epidemiology of melanoma.” Melanocyte responses to
UV were reviewed with special emphasis on their DNA repair mechanisms. The role these responses
play in melanocytes and keratinocytes might explain the differences in malignant transformation in
those cell types to produce melanomas and carcinomas, respectively. The importance of sunscreen use
to protect from UV damage throughout life was emphasized.

N. Kobayashi then reported on studies examining the photoprotective effects of melanins.
Immuno-histochemistry with antibodies specific for different types of DNA photoproducts allows
assessment of DNA damage in UV irradiated skin at the cellular level. A direct correlation was found
between melanin content in a cell and protection from UV light. Current studies are aimed at
examining the efficiency of different types of melanins using mouse tail skins of different genotypes
as models. Z. Abdel-Malek then reported on responses of melanocytes from different human skin
phototypes to UV light. The sensitivities of melanocytes from different donors to UV light was
measured for DNA damage, bcl2 expression and other parameters of cellular injury. There were
significant differences in the responses measured depending on skin phototype in melanocytes,
keratinocytes and fibroblasts, and the increased sensitivity of keratinocytes and fibroblasts to UV
damage was proposed as the reason for the higher incidence of carcinomas in those cell types. Finally,
F. Meyskens reported on the response of metastatic melanoma cells to UVB stimulation, particularly
with respect to activation of the NFkB transcription factor. There were dramatic differences in
activation of 2 NFkB family members (p5S0 and p75) in malignant melanoma cells and in normal
human melanocytes, often by an order of magnitude, suggesting basic differences in response
mechanisms of normal and transformed melanocytes. It was suggested that such changes are associated
with the metastatic potential of those malignant cells, and that understanding the reason behind such
differences may offer novel approaches to the prevention, diagnosis and therapy of melanoma.

Poster Session by Roger Bowers
The poster sessions at this PASPCR meeting were well attended. There were only 12 posters

due to the numerous oral presentations but they were of the highest quality. Holder and Thibaudeau
showed that increased melanization in the melanoid defect in axolotls may involve aspects in addition
to cellular plasticity whereas cellular plasticity is implicated to be involved in enhanced xanthophores
from albino axolotl embryos. Parker and Mason demonstrated that extracts from the white axolotl
mutant caused a decrease of pigment cells and inhibited their movement in cultured melanoma cells.
They are currently working to characterize this extract. Roberson and Thibaudeau showed a two stage
time-dependent differentiation of in vivo melanophores in zebrafish. Similar results were found in in
vitro zebrafish melanophores and LiCl increased pigmentation in these same cells. Nurcahyani and
Thibaudeau demonstrated cellular parameters influencing ant./post. responses of neural crest-derived
pigment cell linages in axolotls. For example, ant. neural crest cells gave rise to more pigment cells
whereas post. neural crest cells yielded more melanophores. Gonzalez, Buckner, Ruiz and Bowers,
with the use of the glutathione inhibitor BSO, other treatments and parameters, showed the importance
of antioxidants in the viability of avian melanocytes. Maxwell, Walsh and Maxwell demonstrated the
infection of human melanoma cells by parvoviruses and suggested therapeutic uses of these viruses
and their vectors for melanoma. Murakami, Baba, Kawa and Mizoguchi showed that inflammation in
atopic dermatitis plays a role in developing acquired dermal melanocytosis along with the hereditary
disposition of having immature dermal melanocytes. Sarangarajan, LePoole and Boissy demonstrated
that NHE-1 isoform of sodium hydrogen exchanger is expressed in MI4 melanoma cells and in
keratinocytes but not in human melanocytes. Ahn, Jang, Cho, Lee, Hong and Lee showed that a kojic
acid derivative, kojyl caffeic acid, has a greater depigmenting effect than kojic acid. Forest,
Nofsinger, Drake and Simon demonstrated that the photochemistry of melanin in the UV is wavelength
dependent. Shi, Krauss and Woodward showed evidence for the presence of EP2- and IP- receptors
coupled to melanin production via stimulation of tyrosinase activity in S91 Cloudman cells. Butts and
Naughten demonstrated that melanocytes decreased with time in new wound closure epidermis in the

corneal region of the frog.
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1. Melanins and other pigments chemistry
(Prof. M. Peter)
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Journal of Insect Physiology 44:5-6, 1998.
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Melanin and novel melanin precursors from Aeromonas media. FEMS Microbiology Letters 169:261-268, 1998.
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conditions: Non-enzymatic route to melanin pigments of potential relevance to skin (photo)protection. Biochimica
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Structure and Molecular Enzymology 1384:268-276, 1998.
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study. Free Radical Biology and Medicine 25:208-216, 1998.
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Rosei MA, Foppoli C, Wang XT, Coccia R, Mateescu MA,
Production of melanins by ceruloplasmin. Pigment Cell Research 11:98-102, 1998.

Shimizu K, Kondo R, Sakai K, Lee SH, Sato H.
The inhibitory components from Artocarpus incisus on melanin biosynthesis. Planta Medica 64:408-412, 1998.
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- Stepien K, Zajdel A, Swierczek G, Wilczok A, Wilczok T. ) _
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- Suresh K, Subramanyam C.
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69:209-215, 1998.

- Tandon M, Thomas PD, Shokravi M, et al.
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Phospholipid molecular species distribution of oral Prevotella corporis clinical isolates. FEMS Immunology and

Medical Microbiology 21:57-64, 1998.

- Thines E, Anke H, Sterper O.
Scytalols A, B, C, and D and other modulators of melanin biosynthesis from Scytalidium sp. 36-93. Journal of

Antibiotics 51:387-393, 1998.

- Vincensi MR, d’Ischia M, Napolitano A, et al.
Phaeomelanin versus eumelanin as a chemical indicator of ultraviolet sensitivity in fair-skinned subjects at high
risk for melanoma: a pilot study. Melanoma Research 8:53-58, 1998.

-  Williamson PR, Wakamatsu K, [to S.
Melanin biosynthesis in Cryptocoecus neoformans. Journal of Bacteriology 180:1570-1572, 1998.

- Yokota T, Nishi H, Kubota Y, Mizoguchi M.
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and Function 23:265-272, 1998.

2. Biology of pigment cells and pigmentary disorders
(Dr. M. Picardo)

Members of tyrosinase family share upstream transcriptional regualtory elements suggesting that expression of these genes
is regulated by shared mechanisms. Microphtalmia transcription factor (MITF) for example, has been shown to
transactivate tyrosinase and TRP-1 genes "in vitro™ by binding to a shared regulatory sequence known as Mbox. Fang and
Setalury showed earlier that in human melanoma cells TRP1 can be regulated independently of tyrosinase and
pigmentation. To investigate the role of MITF in TRP1 regulation the authors studied the effect of pharmacological agents,
that modulate transcription of tyrosinase and TRP1 on MITF. Their results have shown that TRP1 gene can be regulated
independently of MITF and that both positive factors such as MITF and inactivation of negative regulatory factors can
contribute to the TRP1 gene expression during melanocyte differentiation. ,

The expression patterns of steel factor (SLF) observed in the skin and gonads suggest that SLF mediates a migratory or
chemotactic signal for c-Kit-expressing stem cells. Experiments by Kunisada and co-workers by using a SLF transgenic
mice model, provide direct evidence that SLF stimulate migration of melanocytes "in vivo". They also underline that SLF
not simply support survival and proliferation of melanocytes but also promotes differentiation of these cells. Unexpectedly
melanocyte stem cells independent of the c-Kit signal were maintained in the skin of the SLF transgenic mice. Elimination
of c-Kit-dependent melanoblasts by a function-locking anti-c-Kit antibody, these cells continued to proliferate and
differentiated into mature melanocytes. The melanoblasts are able to migrate to cover most of the epidermis after several
months. The SLF transgenic mice described in this report will be useful in the study of melanocyte biology.

Human MCH I molecules are encoded by three different loci (A-B-C) and in primary human melanomas as well as
melanoma cell lines, HLA class I expression is frequently down-regulated in locus B. To study the involvement of
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promoter element in HLA-B locus-specific down-regulation, Griffioen and co-workers transfected a series of reporter
constructs containing 5'-flanking sequences of the HLA-A2 and HILA-B7 genes into melanoma cell lines expressing high
and low levels HLA-B antigens. Interferon-Stimulated Response Element (ISRE), known to induce MHC class I expression
in response to IFNs and that significantly stimulate constitutive transcription of HLA class | genes, was tested. Although
none of the promoter elements considered could be demonstrated to mediate HLA-B locus-specific down regulation, high
and low HLA-B expressing melanoma cell lines could differ in ISRE activity as well as in ISRE-binding of nuclear factors.
Brandenburger and co-worker synthesised and tested thirteen oligomeric analogs of alpha-melanocyte-stimulating
hormone (alpha-MSH) on melanoma cells for their ability to bind to melanocortin type 1 (MC 1) receptors and stimulate
melanin production in the cells. Some constructs showed higher binding activity and higher melanogenesis-inducingactivity.
The authors discuss these results in terms of possible bridging of neighbouring receptors which has been suggested to occur
in some other system.

B16 variant of murine melanoma cell line, selected "in vivo" for enhanced liver metastatic ability, shows a constitutive
activation of the proto-oncogene c-met and a more differentiated phenotype in comparison with the parental cell line B16.
Rusciano and co-workers have tried to identify a possible correlation between differentiation and C-met expression in B16
melanoma cells. C-met expression was strongly induced by melanocyte-stimulating-hormone (alpha-MSH) and this
expression was mediated by cAMP elevation and PKA-PKC activation. These results raise the intriguing possibility that
autocrine and/or paracrine mechanisms, acting "in vive" in this circuit, might influence the metastatic behaviour of these
tumoral cells.

Melanoma cells express in their surface ganglioside antigens (GM2, GD2, GM and GD). Takahashi and co-workers
determined levels of IgM anti-ganglioside in sera of melanoma patients, who received melanoma cell vaccine
immunotherapy, after surgical removal of regional metastatic melanoma. This evaluation was performed prior to melanoma
cell vaccine treatment and 4 weeks after the first melanoma cell vaccine immunisation. All antibody levels increased by
week 4 and all increases were significantly associated with survival. These studies suggest that GM2, GD2 and GD3
expressed by melanoma cells, can induce specific IGM antibodies and that high levels of these antibodies might have a
beneficial impact on survival.

Transforming growth factor-beta 1 (TGF-beta 1) acts as an autocrine growth inhibitor on normal human melanocytes, while
melanoma cells may not respond to this stimulus. The role of its iso-forms, TGF-beta 2 and TGF-beta 3, at presentt is less
well characterised. Krasagakis and co-workers studied mRNA and protein levels of all three iso-forms on a panel of
buman melanoma cell lines and in cultures of normal human melanocytes "in vitro". The results demonstrated that
melanoma cells secrete significantly higher Ievels of TGF-beta iso-forms as compared to normal melanocytes but are not
growth-inhibited by all three TGF-beta iso-forms.

Recruitment of leukocytes from the peripheral blood into the tumor site is mediated predominantly by chemokines and this
recruitment can determine benpeficial effects. Mrowietz et al. have tried to identify peptides released by human melanoma
cells with chemotactic properties toward monocytes. Purified fraction from supernatants of melanoma cells shown to react
with RANTES-specific antibodies in ELISA and Western Blot analysis and amino acid sequencing of N-terminal fragment
confirmed 100% homology to the RANTES protein. High levels of RANTES secretion "in vitro" were associated with
ephanced tumor formation in nude mice. These data provide evidence that a subset of melanoma cells express and secrete
RANTES protein which may be partly responsible of chemotactic effects. Transplantations experiments in nude mice
suggest that this chemokine may also favour tumor progression. Moretti S§. and coworkers have evaluated, by
histochemistry, the expressicn of growth factors and cytokines and the respective receptors in nevi, primary and metastatic
melanoma. With respect to nevi, marked up-regulation of several growth factors, cytokines and receptors was observed
in thick primary melanoma and in biologically late lesions TGF-beta, GC-CSF and IL1-alfa are highly expressed. Their
results suggest that secretion of growth factors and cytokines may be an adjunctive promoting phenomenon in the growth
of melanoma cells.

Keratinocytes present in different layers of epidermis are biologically and functionally different and can modulate
melanocyte proliferation and function in a different way. In order to investigate this question Abdel-Naser analysed normal
human epidermal melanocytes incubated with low-Ca+ + and high Ca+ + keratinocyte-conditioned medium obtained from
the same skin source of melanocytes. The results demonstrate that keratinocytes grown at a low Ca+ + level release factors
that stimulate melanocyte proliferation as well as melanin synthesis, whereas keratinocytes grown at high Ca+ + level
release factor that only stimulate melanin synthesis. Therefore, it seems that a different chemical environment can modify
the response of cells. This may provide a possible explanation of the anatomical position of melanocytes in epidermis and
may play a part in the pigmentary changes following injury to epidermal cells.

In order to understand the respective roles of keratinocytes and melanocytes in tanning and photoprotection Bessou-Touya
at al. studied Chimeric epidermal reconstructs made with Negroid melanocytes and Caucasoid keratinocytes (or vice versa)
before and after UVB irradiation. Using this model, they confirmed overall the theory of the epidermal melanin unit and
also they show that melanocytes of poorly tanning Caucasoid, which have a comparative higher content of unsaturated fatty
acids in their cell membranes are more prone to the perox1d.at|ve effects of UV light and that keratinocytes contribute to
the photoprotection via phototype-dependent antioxidant enzyme activities.

Bacharach-Buhles and co-workers investigated the mechanism of reduction of melanocytes by apoptosis, that migrate
in epidermis after exposition of skin to UV A radiation, to prevent an uncontrolled increase of these cells in the epidermis.
The authors observed a dose-dependent shift of apoptotic unaltered melanocytes into the dermis after irradiation and
suggested that this mechanism could regulate and control UV-induced proliferation of epidermal melanocytes.

The synthesis of pheomelanin requires the incorporation of thiol-containing compounds and Cysteine and/or Glutatione were
proposed as suitable thiols donors. Since melanins are produced only in specialised, membrane-bound organelles the
melanosomes, thiols donors must cross membrane barrier from the cytosol to the melanosome interior. In a recent study
Potterf and co-workers demonstrated that cysteine is transported across membranes of melanosomes in a temperature and
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concentration-dependent manner. They demonstrate also that cysteine uptake is a carrier-mediated process. In contrast, the
authors were unable to detect any significant uptake of GSH. Their results suggest that cysteine is the physiological thiol
source utilised in mammalian melanosomes for pheomelanin synthesis. On the specific question of whether melanin are
photoprotective or photosensitizing the group of S. Pavel and A Schothorst have presented interesting dala showing that
following UVA irradiation melanocytes are photosensitized by their own chromophores, most likely pheomelanin and
melanin intermediates which results in increasing DNA single strand breaks. In their model skin type VI melanocytes
resulted with an higher sensitivity towards UVA radiation than skin type I melanocytes related to the content of
melanin/pheomelanin. In fact, increasing the melanin content of skin type I melanocytes resulted in an increase of ssDNA
breaks.

In Experimental Dermatology an interesting "controversies” on what the use of generating melanin has been presented with
different viewpoint and then some commentary.

Hedley et al., in the relation to the auto-immune hypothesis of vitiligo, reported that, once in culture, vitiligo melanocytes
do not show differences from normal melanocytes with respect to the constitutive and cytokine induced expression of
immune-related molecules.

- Abdel Naser MB.
Differential effects on melanocyte growth and melanization of low vs, high calcium keratinocyte-conditioned

medium. Br J Dermatol, 140 (1):50-55, 1999.

- Bacharach-Buhles M., Lubowietzki M., Altmeyer P.
Dose-dependent shift of apoptotic unaltered melanocytes into the dermis after irradiation with UVA 1.

Dermatology, 198 (1):5-10, 1999.

- Brandenburger Y., Rose K., Bagutti C., Eberle AN.
Synthesis and receptor binding analysis of thirteen oligomeric alpha-MSH analogs. Journal of receptor and signal

transduction research. 19:467-480, 1999.

- Eves P, Smith-Thomas L, Hedley S, Wagner M, Balafa C, Mac Neil S.
A comparative study of the effect of pigment on drug toxicity in human choreidal melanocytes and retinal
pigment epithelia cells. Pigment Cell Res. 12:22-35, 1999,

- Fang D., Setaluri V.
Role of microphtalmia transcription factor in regulation of melanocyte differentiation marker TRP-1. Biochem

Biophys Res Commun, 24; 256 (3):657-63, 1999.

- Gnoffioen M., Ouwerkerk I'M., Harten V., et al.
Role of interferon-stimulated response element in HLA-B down-regulation in human melanoma cell lines.
Immunogenetics 49 (48):287-94, 1999.

- Hedley SJ, Metcalfe R, Gawkrodger DJ, Weetman AP, Mac Neil S.
Vitiligo melanocytes in long term culture show normal constitutive and cytokine-induced expression of
intercellular adhesion molecule-1 and major histocompatibility complex class I and class II molecules. Br. J.
Dermatol. 139(6):965-73, 1998.

- Huang SKS, Okamoto T, Morton DL, Hoon DSB.
Antibody responses to melanoma/melanocyte autoantigen in melanoma patients. J. Invest. Dermatol. 111:662-667,
1998.

- Krasagakis K, Kruger-Krasagakes S, Fimmel S, et al.
Desensitization of melanoma cells to autocrine TGF-beta isoforms. J. Cell Physiol. 178(2):179-87, 1999.

- Kunisada T., Yoshida H., Yamazaki H., et al.
Transgene expression of steel factor in the basal layer of epidermis promotes survival, proliferation,
differentiation and migration of melanocyte precursors. Development, 125 (15):2915-23, 1998.

- Moretti S., Pinci C., Spallanzani A., et al.
Immunchistochemical evidence of cytokine networks during progression of human melanocytic lesions. Int. J
Cancer, 84:164-168, 1999.

- Mrowietz U, Schwenk U, Maune S, et al.
The chemokine RANTES is secreted by human melanoma cells and is associated with enhanced tumour formation
in nude mice. Br. J. Cancer 79:1025-31, 1999.

- Potterf SB, Virador V, Wakamatsu K et al,
Cysteine transport in melanosomes from murine melanocytes. Pigment Cell Res. 12:4-12, 1999,
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Rusciano D., Lorenzoni P., Burger MM.
Regulation of c-met expression in B16 murine melanoma cells by melanocyte stimulating hormone. J Cell Science,
[12 (Pt 5):623-30, 1999.

- Takahashi T, Johnson T, Nishinaka Y, Morton D, Irie RF.
IgM anti-ganglioside antibodies induced by melanoma cell vaccine correlate with survival of melanoma patients.
J. Invest. Dermatol. 112:205-209, 1999.

- Wenczl E, Van der Schams G, Roza L, Kolb R et al.
(Pheo)melanin photosensitizes UVA-induced DNA damage in cultured human melanocytes. J. Invest. Dermatol
111:678-682, 1998.

- Wood JM, Jimbow K, Boissy RE, Slomiski A, Plonka PM, Slawinski J, Wortsman J, Tosk J.
What’s the use of generating melanin? Experimental Dermatology. 8(2):153-164, 1999.

Melanocyte cultures
(Dr N. Smit)

Hedley et al compared normal and vitiligo melanocytes with regard to their expression of MHC class I and II molecules
and ICAM-T and how the expression was effected by IFN-gamma and TNF-alpha. Both cells showed similar expression
and also the the rates of proliferation of the two types of melanocytes did not differ significantly once the cultures were
established.

Iyengar describes in two papers the role of the indoleamines serotonin and melatonin in the melanocyte cell cycle in a
whole skin organ culture. Also Johansson et al show the serotonin-like immunoreactivity of melanocytes in the epidermis
and in culture.

Potterf et al used two immortalized cell lines, the melan-a and melan-p melanocytes to study cysteioe transport to the
melanosomes. The two cultures differ significantly in their melanin production with the melan-p cells producing relatively
low eumelanin and high pheomelanin. Interestingly also extracellular melanin is measured with a high production of
pheomelanin for the melan-p cells in medium with high cysteine content. Just like in the cultured melan-a cells ussed by
Potterf a shift towards pheomelanin production is reported by Prota et al for cultured iridial melanocytes as compared to
the oniginal pigmentation in iris pigment epithelium. The culture method and sensitive HPLC analysis of melanin made
it possible to compare pigmentation in the melanocytes from donors with various degree of iris pigmentation.

- Alexeev V, Yoon K.
Stable and inheritable changes in genotype and phenotype of albino melanocytes induced by an RNA-DNA

oligonucleotide. Nat.Biotechnol. 16(13):1343-6, 1998.

- Bessou-Touya S, Picardo M, Maresca V, Surleve-Bazeille JE, Pain C, Taieb A.
Chimeric human epidermal reconstrucis to study the role of melanocytes and keratinocytes in pigmentation and
photoprotection. J.Invest. Dermatol. 111(6):1103-8, 1998.

- Dissanayake NS, Mason RS.

Modulation of skin cell functions by transforming growth factor- betal and ACTH after ultraviolet irradiation.
J.Endocrinol. 159(1):153-63, 1998.

Abstract: The adaptive responses in skin to ultraviolet (UV) radiation include increased cornification of keratinocytes
and increased synthesis and distribution of melanin by melanocytes. The possible involvement of paracrine factors in
the generation of these responses was studied in a novel two-stage culture model. The bioactivity of conditioned media
from irradiated keratinocytes was abolished in the presence of an antibody which neutralised the activity of ACTH but
pnot MSH. The results provide evidence to support the involvement of TGF-betal and ACTH in the cornification and
pigmentary responses respectively of skin cells after UV exposure.

- Drago F, Marino A, La manna C.
alpha-methyl-p-tyrosine inhibits latanoprost-induced melanogenesis In vitro. Exp. Eye Res. 68(1):85-90, 1995.

- Eves P, Smith-Thomas L, Hedley S, Wagner M, Balafa C, Mac NS. ,
A comparative study of the effect of pigment on drug toxicity in human choroidal melanocytes and retinal
pigment epithelial cells [In Process Citation]. Pigment Cell Res. 12(1):22-35, 1999.

- Hedley SJ, Metcalfe R, Gawkrodger DJ, Weetman AP, MacNeil S.
Vitiligo melanocytes in long- term culture show normal constitutive and cytokine-induced expression of
intercellular adhesion molecule-1 and major histocompatibility complex class I and class IT molecules. Br. J.

Dermatol. 139(6):965-73., 1998

- Iyengar B.
The UV-responsive melanocyte system: a peripheral network for photoperiodic time measurements. a function
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of indoleamine expression. Acta Anat.(Basel.) 163(4):173-8, 1998.

Iyengar B.
Photomodulation of the melanocyte cell cycle by indoleamines. Biol. Signals. Recept. 7(6):345-50, 1998.

Johansson O, Liu PY, Bondesson L, Nerdlind K, Olsson MJ, Lontz W, Verhofstad A, Liang Y, Gangi S.
A serotonin-like immunoreactivity is present in human cutaneous melanocytes. J.Invest. Dermatol. 111(6):1010-4,

1998.

Kos L, Aronzon A, Takayama H, Maina F, Ponzetto C, Merlino G, Pavan W.
Hepatocyte growth factor/scatter factor-MET signaling in neural crest- derived melanocyte development. Pigment

Cell Res. 12(1):13-21, 1999.

Lahav R, Dupin E, Lecoin L, Glavieux C, Champeval D, Ziller C, Le Douarin NM.
Endothelin 3 selectively promotes survival and proliferation of neural crest-derived glial and melanocytic
precursors in vitro. Proc.Natl. Acad.Sci.U.S.A. 95(24):14214-9, 1998,

Lambert J, Onderwater J, Vander HY, Vancoillie G, Koerten HK, Mommaas AM, Naeyaert JM.
Myosin V colocalizes with melanosomes and subcortical actin bundles not associated with stress fibers in human
epidermnal melanocytes. J. Invest. Dermatol. 111(5):835-40, 1998.

Li Y, Wood N, Yellowlees D, Donnelly PK. .
Expression of alpha2-macroglobulin receptor-associated protein in normal human epidermal melanocytes and
human melanoma cell lines. J. Cell Biochem. 71(2):149-57, 1998.

Medalie DA, Tompkins RG, Morgan JR.
Characterization of a composite tissue model that supports clonal growth of human melanocytes in vitro and in

vivo. J. Invest. Dermatol. 111(5):810-6, 1998.

Ono H, Kawa Y, Asano M, Ito M, Takano A, Kubota Y, Matsumote J, Mizoguchi M.
Development of melanocyte progenitors in murine Steel mutant neural crest explants cultured with stem cell
factor, endothelin-3, or TPA. Pigment Cell Res. 11(5):291-8, 1998.

Prota G, Hu DN, Vincensi MR, McCormick SA, Napolitano A.
Characterization of melanins in human irides and cultured uveal melanocytes from eyes of different colors.

Exp.Eye Res. 67(3):293-9, 1998.

Sanquer S, Reenstra WR, Eller MS, Gilchrest BA.
Keratinocytes and dermal factors activate CRABP-I in melanocytes. Exp.Dermatol. 7(6):369-79, 1998.

Sviderskaya EV, Easty DJ, Bennett DC.
Impaired growth and differentiation of diploid but not immortal melanoblasts from endothelin receptor B mutant

(piebald) mice. Dev.Dyn. 213(4):452-63, 1998.

MSH, MCH, other hormones, differentiation
(Dr. B. Loir)

Ao Y., Park HY., Olaizola Horn S., Gilchrest BA.
Activation of cAMP-dependent protein kinase is required for optimal alpha-melanocyte-stimulating hormone-
induced pigmentation. Exp. Cell. Res. 244(1):117-24, 1998.

Fang D., Dockery P., Weatherhead B.
Stereological studies of the effects of alpha-MSH and cAMP on melanosomes in melanoma cells. Pigment Cell Res.

11(6):337-44, 1998.

Murata J., Ayukawa K., Ogasawara M., Watanabe H., Saiki I.

Induction of autocrine factor inhibiting cell motility from murine B16-BL6 melanoma cells by alpha-melanocyte
stimulating hormone. Int. J. Cancer 80(6):889-95, 1999.

Summary: The authors have investigated the inhibitory mechanism of tumor cell motility by alpha-MSH. The latter
significantly blocks the autecrine motility factor (AMF) by inducing the secretion of the motility inhibitory factor(s)
in a concentration- and time-dependent manner.

Nagahama M., Funasaka Y., Fernandez Frex ML., Ohashi A., Chakraborty AK., Ueda M., Ichihashi M.
Immunoreactivity of alpha-melanocyte-stimulating hormone, adrenocorticotrophic hormone and beta-endorphin
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in cutaneous malignant melanoma and benign mnelanocytic naevi. Br. J. Dermatol. 138(6):981-5, 1998.

- Price ER., Horstinann MA., Wells AG., Weilbaecher KN., Takemoto CM., Landis MW., Fisher DE.
alpha-Melanocyte-stimulating hormone signaling regulates expression of microphthalmia, a gene deficient in
Waardenburg syndrome. J. Biol. Chem. 273(49):33042-7, 1998.

- Rusciano D., Lorenzoni P., Lin S., Burger MM.
Hepatocyte growth factor/scatter factor and hepatocytes are potent downregulators of tyrosinase expression in
B16 melanoma cells. J. Cell. Biochem. 71(2):264-76, 1998.

- Slominski A.
Identification of beta-endorphin, alpha-MSH and ACTH peptides in cultured human melanocytes, melanoma and
squamous cell carcinoma cells by RP-HPLC. Exp. Dermatol. 7(4):213-6, 1998.

- Sodi SA., Chakraborty AK., Platt JT., Kolesnikova N., Rosemblat S., Keh Yen A., Bolognia JL., Rachkovsky ML.,
Orlow SJ., Pawelek JM.
Melanoma x macrophage fusion hybrids acquire increased melanogenesis and metastatic potential: altered N-
glycosylation as an underlying mechanisin. Pigment Cell Res. 11(5):299-309, 1998.
Commentary: The authors have proposed "N-glycosylation as an important regulatory pathway for MSH-induced
melanogenesis”. Their results show increased glycosylation of tyrosine, TRP-2 and LAMP-1 as well as altered N-linked
glycosylation of tyrosinase and LAMP-1 in these hybrids compared to the parental Cloudman S$91 cells.

- Tyagi RK., Azrad A., Degani H., Salomon Y.
Stimulation of fructose 1,6-bisphosphate production in melanoma cells by alpha-melanocyte-stimulating hormone-
- 31P/13C-NMR and 32P-labeling studies. Eur. J. Biochem. 258(1):68-77, 1998.

5. Neuromelanins
(Prof. M. d’Ischia)}

Some interesting papers dealing more or less peripherically with the subject of neuromelanin have appeared in the end of
1998 and in the first months of 1999, which seem worthy of a comment. The iron-neuromelanin interaction is the main
theme of two papers, by Kropf et al. (Biophys. J. 75, 3135, 1998) and by Jellinger (Drugs Aging, 14, 115, 1999). In the
first of these papers, the authors employ X-ray absorption fine structure spectroscopy to investigate the iron sites of natural
neuromelanin and various synthetic analogues. The results indicate that natural and synthetic pigments have approximately
similar environments surrounding the iron centre but display significant differences in the higher coordination shells, which
points to a possible inadequacy of synthetic melanins as models for natural pigments. In the second article, Jellinger surveys
current pharmacological strategies to treat Parkinson's disease based on the control of iron-induced neurotoxic reactions,
including production of reactive oxygen species.

In another study, Offen et al. (Neurosci Lett. 260, 101, 1999) investigated the effects of dopamine melanin, as 2 model
for neuromelanin, on PC12 cells and cerebellar granular cells, and demonstrated the ability of these cells to phagocytise
melanin, possibly by an energy-dependent mechanism. This finding may bave important implications in relation to the
origin of neuromelanin in pigmented neurons and its possible significance as a vulperability factor in Parkinson’s disease,
although the validity of conclusions drawn from synthetic melanins still needs to be assessed.

An interesting addition to the current panorama of aminochrome rearranging enzymes is provided by Matsunaga et al. (J.
Biol. Chem., 274, 3268, 1999), who showed that macrophage migration inhibitory factor (MIF) a protein widely expressed
in nervous tissues, can promote the conversion of catecholamine-derived aminochromes to indolic melanin precursors. If
corroborated by further evidence, this finding may open new perspectives in the understanding of the mechanisms
underlying the oxidative metabolism of catecholamines in neural cells.

Finally, a new invertebrate mode] for the study of neuromelanin and its role in oxidative stress is proposed by Fyffe et
al. (Cell Tissue Res., 295, 349, 1999) who demonstrated that the brown intraneuronal granules in the dorsal nerve plexus
of the earthworm L. terrestris contain material morphologically and histochemically consistent with neuromelanin, which
increases upon exposure to high levels of oxygen.

- Fyffe WE, Kronz JD, Edmond PA, Donndelinger TM.
Effect of high-level axygen exposure on the peroxidase activity and the neuromelanin-like pigment content of the
nerve net in the earthworm, Lumbricus terrestris. Cell Tissue Res. 295:349-54, 1999.

- Jellinger KA.
The role of iron in neurodegeneration: prospects for pharmacotherapy of Parkinson’s disease. Drugs Aging.

14:115-40, 1999.

- Kropf AJ , Bunker BA, Eisner M, Moss SC, Zecca L, Stroppolo A, Crippa PR.
X-ray absorption fine structure spectroscopy studies of Fe sites in natural human neuromelanin and synthetic
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analogues. Biophys. J. 75:3135-42, 1998.

Matsunaga J, Sinha D, Pannell L, Santis C, Solano F, Wistow GJ, Hearing VJ.
Enzyme activity of macrophage migration inhibitory factor toward oxidized catecholamines. J. Biol. Chem.

274:3268-71, 1999.

Offen D, Gorodin S, Melamed E, Hanania J, Malik Z.
Dopamine-melanin is actively phagocytized by PCI2 cells and cerebellar granular cells: possible implications for

the etiology of Parkinson’s disease. Neurosci Lett. 260:101-4, 1999.

. Genetics, molecular bjology
(Dr. F. Beermann)

Ablett E, Pedley J, Dannoy PA, Sturm RA, Parsons PG.
UVB-specific regulation of gene expression in human melanocytic cells: cell cycle effects and implication in the

generation of melanoma. Mutation Research 422(1):31-41, 1998,

Alexeev V, Yoon K.

Stable and inheritable changes in genotype and phenotype of albino melanocytes induced by an RNA-DNA
oligonucleotide. Nature Biotechnology 16(13):1343-1346, 1998.

Abstract: Experimental strategies have been developed to correct point mutations using chimeric oligonucleotides
composed of RNA and DNA. We used these RNA-DNA oligonucleotides to correct a point mutation in mouse
tyrosinase, a key enzyme for melanin synthesis and pigmentation. Melanocytes derived from albino mice contain a
homozygous point mutation (T (G) under bar T-->T (C) under bar T) in the tyrosinase gene, resulting in an amino
acid change from Cys-->Ser. Correction of this point mutation results in the restoration of tyrosinase activity and
melanin synthesis, thus changing the pigmentation of the cells. Upon transfection of the RNA-DNA oligonucleotide to
albino melanocytes, we detected black-pigmented cells and isolated multiple single clones. All black-pigmented clones
exhibited a correction of the point mutation in a single allele of the tyrosinase gene. A full-length tyrosinase was
detected by an antityrosinase antibody, and the enzymatic activity was restored in all converted black-pigmented clones.
Only degraded fragments were detected in albino cells due to proteolytic cleavage of mutant tyrosinase. The phenotype
and genotype of converted black-pigmented clones was stable. These results demonstrate a permanent and stable gene
correction by the RNA-DNA oligonucleotide at the level of genomic sequence, protein, and phenotypic change by clonal
analysis.

April CS, Jackson IJ, Kidson SH.
Molecular cloning and sequence analysis of a chicken cDNA encoding tyrosinase-related protein-2/DOPAchrome

tautomerase. Gene 219(1-2):45-53, 1998.

Bora N, Conway SJ, Liang HA, Smith SB.

Transient overexpression of the Microphthalmia gene in the eyes of Microphthalmia vitiligo mutant mice,
Developmental Dynamics 213(3):283-292, 1998.

Shortened abstract: In the present study, the expression of Mitf during early eye development in the Mitf(vit) mutant
was compared with that of pigmented wild type mice. Mitf expression quantified by reverse transcriptase-polymerase
chain reaction amplification demonstrated a transient elevation of Mitf between embryonic day 10.5 (E10.5) and E13.5
in the Mitf(vit) mutant compared with wild type mice. In situ hybridization analysis confirmed this elevation and
localized Mitf expression to the neurcepithelium during onset of optic vesicle formation (E9.0-E9.5) and, subsequently,
to the RPE during optic cup formation (E10-E11.5} in both mutant and wild type eyes. This is the first report of
transient elevation of Mitf in any of the Mitf mutants, and the elevation may be relevant to altered levels of
pigmentation proteins as well as to the RPE abnormalities observed in the Mitf(vit) mutant.

Bora N, Defoe D, Smith SB.
Evidence of decreased adhesion between the neural retina and retinal pigmented epithelium of the Mitf(vit)

(vitiligo) mutant mouse. Cell & Tissue Research 295(1):65-75, 1999.

Carrillo E, Marchal JA, Prados J, Melguizo C, Velez C, Arena N, Alvarez L, Serrano S, Aranega A.
Optimization of the tyrosinase mRNA probe to detect circulating melanocytes with reverse transcription and
polymerase chain reaction. Cellular & Molecular Biology 44(8):1247-1252, 1998.

Dinulescu DM, Fan W, Boston BA, McCall K, Lamoreux ML, Moore KJ, Montagno J, Cone RD.
Mahogany (mg} stimulates feeding and increases basal metabolic rate independent of its suppression of agouti.
Proceedings of the National Academy of Sciences of the United States of America 95(21):12707-12712, 1998.

Dorsky Rl, Moon RT, Raible DW. ‘
Control of neural crest cell fate by the Wnt signalling pathway. Nature 396(6709):370-373, 1998.
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Englaro W, Bahadoran P, Bertolotto C, Busca R, Derijard B, Livolsi A, Peyron JF, Ortonne JP, Ballotti R.
Tumor necrosis factor alpha-mediated inhibition of melanogenesis is dependent on nuclear factor kappa B
activation. Oncogene 18(8):1553-1559, 1999.

Englaro W, Bertolotto C, Busca R, Brunet A, Pages G, Ortonne JP, Ballotti R.
Inhibition of the mitogen-activated protein kinase pathway triggers B16 melanoma cell differentiation. Journal
of Biological Chemistry 273(16):9966-9970, 1998.

Galileo DS, Hunter K, Smith SB.
Stable and efficient gene transfer into the mutant retinal pigment epithelial cells of the Mitf(vit) mouse using a

lentiviral vector. Current Eye Research 18(2):135-142, 1999.

Gunn TM, Miller KA, He L, Hyman RV, Davis RW, Azarani A, Schlossman SF, Duke CJ, Barsh GS.

The mouse mzhogany locus encodes a transmembrane form of human atiractin. Nature 398(6723):152-156, 1999.
Shortened abstract: Expression of Agouti is normally limited to the skin, but rare alleles from which Agouti is
expressed ubiquitously, such as lethal yellow; have pleiotropic effects that include a yellow coat, obesity, increased
linear growth, and immune defects The mahogany (mg) mutation suppresses the effects of lethal yellow on pigmentation
and body weight, and results of our previous genetic studies place mg downstream of transcription of Agouti but
upstream of melanocortin receptors. Here we use positional cloning to identify a candidate gene for mahogany, Mgca.
The predicted protein encoded by Mgea is a 1,428-amino-acid, single-transmembrane-domain protein that is expressed
in many tissues, including pigment cells and the hypothalamus. The extracellular domain of the Mgca protein is the
orthologue of human attractin, a circulating molecule produced by activated T cells that has been implicated in immune-
cell interactions.

Gutbrod H, Schart] M.
Intragenic sex-chromosomal crossovers of Xmrk oncogene alleles affect pigment pattern formation and the
severity of melanoma in Xiphophorus. Genetics 151(2):773-783, 1999.

Halaban R, Cheng E, Zhang Y, Mandigo CE, Miglarese MR.
Release of cell cycle constraints in mouse melanocytes by overexpressed mutant E2F1 (E132) but not by deletion
of p16(INK4A) or p21 (WAF/CIP1). Oncogene 16(19):2489-2501, 1998.

Inagaki H, Koga A, Bessho Y, Hori H.
The tyrosinase gene from medakafish: Transgenic expression rescues albino mutation. Pigment Cell Research
11(5):283-290, 1998.

Jomary C, Thomas M, Grist J, Milbrandt J, Neal MJ, Jones SE.
Expression patterns of neurturin and its receptor components in developing and degenerative mouse retina.
Investigative Ophthalmology & Visual Science 40(3):568-574, 1999.

Kammandel B, Chowdhury K, Stoykova A, Aparicic S, Brepner S, Gruss P.
Distinct cis-essential modules direct the time-space pattern of the Pax6 gene activity. Developmental Biology

205(1):79-97, 1999.

Kellermelchior R, Schmidt R, Piepkom M.
Expression of the tumor suppressor gene product p16(INK4) in benign and malignant melanocytic lesions. Journal
of Investigative Dermatology 110(6):932-938, 1998,

Mochii M, Ono T, Matsubara Y, Eguchi G.
Spontaneous transdifferentiation of quail pigmented epithelial cell is accompanied by a mutation in the mitf gene,
Developmental Biology 196(2):145-159, 1998.

Oetting WS, King RA.
Molecular basis of albinism: Mutations and polymorphisms of pigmentation genes associated with albinism.
Human Mutation 13(2):99-115, 1999.

Orlow SJ, Brilliant MH.
The pink-eyed dilution locus controls the biogenesis of melanosomes and levels of melanosomal proteins in the

eye. Experimental Eye Research 68(2):147-154, 1999.

Otsuka T, Takayama H, Sharp R, Celli G, LaRochelle WJ, Bottaro DP, Ellmore N, Vieira W, Owens JW, Anver M,

Merlino G.
c-Met autocrine activation induces development of malignant melanoma and acquisition of the metastatic

phenotype. Cancer Research 58(22):5157-5167, 1998.

Palmieri G, Strazzullo M, Ascierto PA, Satriano S, Dapoante A, Castello G.
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Polymerase chain reaction-based detection of circulating melanoma cells as an effective marker of tumor
progression. Journal of Clinical Oncology 17(1):304-311, 1999.

Penna D, Schmidt A, Beermann F.
Tumors of the retinal pigment epithelium metastasize to inguinal lymph nodes and spleen in tyrosinase-related

protein 1 / SV40 T antigen {ransgenic mice. Oncogene 17(20):2601-2607, 1998.

Price ER, Horstmann MA, Wells AG, Weilbaecher KN, Takemoto CM, Landis MW, Fisher DE.
alpha-melanocyte-stimulating hormone signaling regulates expression of microphthalmia, a gene deficient in
Waardenburg syndrome. Journal of Biological Chemistry 273(49):33042-33047, 1998.

Ritt MG, Wojcieszyn J, Modiano JF.
Functional loss of p21/Waf-1 in a case of benign canine multicentric melanoma. Veterinary Pathology 35(2):94-101,

1998.

Schmidt A, Tief K, Yavuzer U, Beermann F.
Ectopic expression of RET results in microphthalmia and tumors in the retinal pigment epithelium. International

Journal of Cancer 80(4):600-605, 1999.

Shotelersuk V, Gahl WA.
Hermansky-Pudlak syndrome: Models for intracellular vesicle formation. Molecular Genetics & Metabolism

65(2):85-96, 1998.

Simmen T, Schmidt A, Hunziker W, Beermann F,
The tyrosinase tail mediates sorting to the lysosomal compartment in MDCK cells via a di-leucine and a tyrosine-

based signal. Journal of Cell Science 112(1):45-53, 1999.

Singh MV, Jimbow K.
Tyrosinase transfection produces melanin synthesis and growth retardation in glioma cells. Melanoma Research

8(6):493-498, 1998.

Smith SB, Zhou BK, Orlow SJ.
Expression of tyrosinase and the tyrosinase related proteins in the mitf(vit) (vitiligo) mouse eye - implications for
the function of the microphthalmia transcription factor (mitf). Experimental Eye Research 66(4):403-410, 1998.

Stephenson DA, Novak EK, Chapman VM.
Analysis of the Kit and Pdgfra genes in the patch-extended (Ph-e) mutation. Genetical Research 72(3):205-210,

1998.

Sturm RA, Box NF, Ramsay M.
Human pigmentation genetics: the difference is only skin deep. Bioessays 20(9):712-721, 1998,

Sun HB, Zhu YX, Yin TG, Sledge G, Yang YC.
MRG1, the product of a melanocyte-specific gene related gene, is a cytokine-inducible transcription factor with
transformation activity. Proceedings of the National Academy of Sciences of the United States of America

95(23):13555-13560, 1998.

Suzuki H, Takahashi K, Yasumoto K, Amae S, Yoshizawa M, Fuse N, Shibahara S.
Role of neurofibromin in modulation of expression of the tyrosinase-related protein 2 gene. Journal of
Biochemistry 124(5):992-998, 1998.

Syed NA, Windle JJ, Darjatmoko SR, Lokken JM, Steeves RA, Chappell R, Wallow I, Koop BA, Mangold G, Howes
KA, Albert DM.

Transgenic mice with pigmented intraocular tumors: Tissue of origin and treatment. Investigative Ophthalmology
& Visual Science 39(13):2800-2805, 1998.

Vage DI, Klungland H, Lu D, Cone RD.
Molecular and pharmacological characterization of dominant black coat color in sheep. Mammalian Genome

10(1):39-43, 1999.

Voit C, Schoengen A, Weber L, Proebstle T.

Identification of melanoma metastases by tyrosinase reverse transcription polymerase chain reaction of fine
needle aspirates. Journal of the American Academy of Dermatology 39(6):1030-1032, 1998.

Wildenberg SC, Fryer JP, Gardner JM, Oetting WS, Brilliant MH, King RA.
Identification of a novel transcript produced by the gene responsible for the hermansky-pudlak-syndrome in
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puerto rico. Journal of Investigative Dermatology 110(5):777-781, 1998.

- Yasumoto K, Amae S, Udono T, Fuse N, Takeda K, Shibahara S.
A big gene linked to small eyes encodes multiple Mitf isoforms: Many promoters make light work. Pigment Cell
Research 11(6):329-336, 1998.

7. Tyrosinase, TRP1, TRP2 and other enzymes
{Prof. J.C. Garcia-Borron)

Several papers referenced in this issue deal with different aspects of TRP1 biological activity, particularly with its
interaction with tyrosinase. Kobayashi et al. (J-Biol-Chem. 1998 Nov 27; 273(48): 31801-5) prove that TRP1 mediates
"in vivo" a stabilization of tyrosinase. The intracellular half life of the enzyme, as determined by pulsechase labeling
experiments, is decreased in melan-b melanocytes lacking a functional TRP1, and this decrease can be rescued by infection
with the wild type TRP1 gene. Sharma et al. (Pigment Cell Res. 1998 Dec; 11(6): 375-380) further report on the ability
of tyrosinase to form high molecular weight complexes. Jimenez-Cervantes et al. (Biochem-Biophys-Res-Commun. 1998
Dec; 253(3): 761-767) have shown by a combination of chromatographic and spectroscopic techniques that purified
tyrosinase and TRP1 from mouse melanoma cells associate in solution giving rise to heterodimeric species. Interestingly,
TRP1 and tyrosinase seem to prefer a heterodimeric structure rather than homomeric conformations. This specific
association provides a molecular basis for the stabilizing effect of TRP1 on tyrosinase. Taken together, all these
observations leave little doubt as to the occurrence of strong and specific heterologous interactions between tyrosinase and
TRP1. These interactions, at the least, lead to tyrosinase protection against proteolytic degradation, but they may also have
still undiscovered functional effects. Certainly, a detailed kinetic study of the heterodimeric species and a vis-a-vis
comparison to the kinetic behaviour of purified tyrosinase is needed.

Concerning other possible activities of TRP1, Boissy et al. (Exp-Dermatol. 1998 Aug; 7(4): 198-204) provide evidence
that human TRP1 does not function as a DHICA oxidase, as opposed to murine TRP1. This report agrees with
unpublished observations in our laboratory, and raises the question of DHICA metabolism in human melanocytes. The
answer might be simple in that human tyrosinase appears to be able to use DHICA as a substrate, but further work in this
area will be needed in order to distinguish whether tyrosinase accounts for all DHICA oxidation in human melanocytes,
or other enzymatic proteins are also involved in the process. Anyhow, the lack of DHICA oxidase activity of human TRP1,
if fully confirmed, will raise the question of the function of the human protein. Certainly, it may contribute to tyrosinase
stability, and, as pointed out by Kobayashi et al., this role might be more important than in the mouse melanocyte models,
since human tyrosinase is far less stable than its mouse counterpart. However, other observations are difficult to account
for based exclusively on this stabilizing role. For instance, Del Marmol et al. (FEBS Lett. 1993 327:307-310) described
some time ago a close association of TRP1 expression and eumelanogenesis, as opposed to pheomelanogenesis, in human
melanocytes. Therefore, TRP1 surely has some hidden aspects that deserve further investigation. Maybe the time is coming
to go back to basic enzymology, although this does not seem to be fashionable any more!

- Bhatnagar V, Srirangam A, Abbur R.
In vitro modulation of proliferation and melanization of melanoma cells by citrate. Mol Cell Biochem. 1998 Oct;

187(1-2):57-65

- Boissy RE, Sakai C, Zhao H, Kobayashi T, Hearing VJ.
Human tyrosinase related protein-1 (TRP-1) does not function as a DHICA oxidase activity in contrast to murine
TRP-1. Exp Dermatol. 7(4):198-204, 1998.

- Brown DA, Lesiak K, Ren WY, Strzelecki KL, Khorlin AA.
Bicyclic monoterpene diols induce differentiation of S91 melanoma and PC12 pheochromocytoma cells by a cyclic
guanosine-monophosphate-dependent pathway. Pigment Cell Res. 12(1):36-47, 1999.

- Jimenez-Cervantes C, Martinez-Esparza M, Solano F, Lozano JA, Garcia-Borron JC.
Molecular interactions within the melanogenic complex: formation of heterodimers of tyrsinase and TRP1 from
B16 mouse melanoma. Biochem Biophys Res Commun. 253(3):761-767, 1998.

- Kobayashi T, Imokawa G, Bennett DC, Hearing VJ.
Tyrosinase stabilization by Tyrpl (the brown locus protein). J Biol Chem. 273(48):31801-5, 1998.

- Lindquist NG, Larsson BS, Stjernschantz J, Sjoquist B.
Age-related melanogenesis in the eye of mice, studied by microautoradiography of 3H-methimazole, a specific

marker of melanin synthesis. Exp Eye Res. 67(3): 259-64, 1998.

- Ota A, Park JS, Jimbow K.
Functional regulation of tyrosinase and LAMP gene family of melanogenesis and cell death in immortal murine

melanocytes after repeated exposure to ultraviolet B. BrJ Dermatol. 139(2):207-15, 1998.
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- Potterf DA, Virador V, Wakamatsu K, Furumura M, Santis C, Ito §, Hearing VJ.
Cysteine transport in melanosomes from murine melanocytes. Pigment Cell Res. 12(1):4-12, 1999.

- Price ER, Horstmann MA, Wells AG, Weilbaecher KN, Takemoto CM, Landis MW, Fisher DE.
alpha-Melanocyte-stimulating hormone signaling regulates expression of microphthalmia, a gene deficient in
Waardenburg syndrome. J Biol Chem. 273(49):33042-7, 1998.

- Rusciano D, Lorenzoni P, Lin S, Burger MM.
Hepatocyte growth factor/scatter factor and hepatocytes are potent downregulators of tyrosinase expression in

B16 melanoma cells. J Cell Biochem. 71(2):264-76, 1998.

- Sharma AM, Jagadisan B, Sheorair VS, Haldankar V, Mojambar M.
Transient expression of high molecular weight, heat sensilive, trypsin-resistant form of tyrosinase in Bi6
melanoma cells. Pigment Cell Res. 11{6):375-380, 1998.

- Sturm RA, Box NF, Ramsay M.
Human pigmentation genetics: the difference is only skin deep. Biocessays. 20(9):712-21, 1998.

- Voit C, Schoengen A, Weber L, Proebstle T.
Identification of melanoma metastases by tyrosinase-reverse transcriplion-polymerase chain reaction of fine

needle aspirates. J Am Acad Dermatol. 39(6):1030-2, 1998.
- Wang Y, Guttoh DS, Androlewicz MJ.

TAP prefers to transport melanoma antigenic peptides which are longer than the optimal T-cell epitope: evidence
for further processing in the endoplasmic reticulum. Melanoma Res. 8(4):345-53, 1998.

8. Melanoma and other pigmented tumours

Melanoma therapy (Dr. N. Smit)

Many papers dealing with numerous ongoing trials for melanoma treatment. In the Eur. J. Cancer 34, a supplement(3) was
devoted to a melanoma meeting in Barcelona. As indicated by Eggermont in the introduction many presentations of this
meeting on new immunomodulating strategies using cytokines, vaccines and IFN-a2b are collected in this issue. In his
paper Parmiani reviews different types of melanoma associated antigens and their use in in vitro and in vivo immunotherapy
studies. Several other reviews appeared on different therapeutic strategies. In the paper by Punt the current status of
IFNalpha in the treatment of cutaneous melanoma is reviewed. In the review by Ollila et al key components of a successful
melanoma vaccine are identified, and some of the important clinical trals of active specific immunotherapy for patients
with melanoma are summarized. Restifo and Rosenberg review on recent clinical trials using experimental cancer vaccines
and recent evidence of objective responses in melanoma patients is inciuded. The paper by Pyrhonen et al reviews major
studies that evaluated different treatment options for metastatic uveal melanoma. The use of intra-arterial fotemustine
demonstrated a 40% response rate for patients with Lliver metastases of wuveal melanoma. Additionally,
chemoimmunotherapy with a four-drug chemotherapy regimen and interferon alfa has provided response rates of
approximately 20% and may contribute to prolonged survival. In a review by Johnson et al several recent advances in
melanoma therapy are discussed. A special attention is paid to radiolymphatic sentinel node mapping of the lymph nodes.
Berd et al describe the use of dinitophenyl (DNP)-modified vaccines. Of 62 patients with clinically evident stage III
melanoma who had undergone lymphadenectomy, the 5-year relapse-free survival rate was 45% and the overall survival
rate was 58%. The results appear to be better than those obtained with high-dose interferon.

- Agarwala S8, Kirkwood JM.
Adjuvant therapy of melanoma. Semin Surg Oncol 14(4):302-10, 1998.

- Anderson CM, Buzaid AC, Sussman J, Lee JJ, Ali-Osman F, Braunschweiger PG, Plager C, Bedikian A, Papadopoulos

N, Eton O, et al.
Nitric oxide and neopterin levels and clinical response in stage III melanoma patients receiving concurrent

biochemotherapy. Melanoma Res 8(2):149-55, 1998.

- Belli F, Mascheroni L., Gallino G, Lenisa L, Arienti F, Melani C, Colombo MP, Parmiani G, Cascinelli N.
Active immunization of metastatic melanoma patients with IL-2 or IL-4 gene transfected, allogeneic melanoma
cells. Adv Exp Med Biol 451:543-5, 1998.

- Berd D, Kairys J, Dunton C, Mastrangelo MJ, Sato T, Maguire HC, Jr.
Autologous, hapten-modified vaccine as a treatment for human cancers. Semin Oncol 25(6):646-53, 1998.

- Buzaid AC, Ali-Osman F, Akande N, Grimm EA, Lee JJ, Bedikian A, Eton O, Papadopoulos N, Plager C, Legha SS,
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et al. DNA damage in peripheral blood mononuclear cells correlates with response to biochemotherapy in melanoma.
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Melanoma experimental treatment (Dr. N. Smit)

Freuhauf et al describe some important results of melanoma toxicity studies by targeting glutathione in the cells. They show
that treatment with BSO is especially toxic towards melanoma when a large number of tumor specimen are treated with
this inhibitor of glutathione synthesis in an agarose based thymidine incorporation assay. The active diastereomer L-S-BSO
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Commentary: The purpose of this study was to investigate the effects of retinoid analogues with different retinoid
receptor specificity on the growth of human D10 and Cloudman S91 mouse melanoma cells. We compared the growth
inhibitory effects with the ability of retinoids to downregulate cell surface expression of the melanocortin receptor
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. ANNOUNCEMENTS

& RELATED ACTIVITIES

Calendar of events

Also available in more details from address: http://www.ulb.ac.be/medecine/loce/esper.htm

1999 XVIIth International Pigment Cell Conference: Nagoya Congress Center,

Japan, October 30 - November 3

Organizer: Prof. S. Ito

E-mail: sito@fujita-hu.ac.jp

Contact: Kazumasa WAKAMATSU, Ph.D.
Secretary-General, IPCC - Nagoya

Fujita Health University School of Health Sciences
J - Toyoake, Aichi 470-1192

Phone: 81-562-93-2518

Fax: 81-562-93-4595

Web site: http://www.fujita-hu.ac.jp/IPCCNagoya/
E-mail: kwaka@fujita-hu.ac.jp

2000 IXth Annual Meeting of the PanAmerican Society for Pigment Cell Research

College Station, TX, June 25 - 28
Contact: Dr. Lynn Lamoreux

Dept. of Veterinary Pathobiology

The Texas Veterinary Medical Center
Texas A & M University, College Station
TX 77843-4467

Phone: (409)845-6084

Fax: (409)845-9972

E-mail: llamoreux@cvm.tamu.edu

2000 X" Annual ESPCR Meeting: Krakow, PL
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Contact: Dr T. SARNA

Dept. of Molecular Biology

Al Mickiewicza 3

Poland - 31 120 Krakow

Phone: 48-12-342008(direct) or 48-12-341305(switchboard)
Fax: 48-12-336907

E-mail: tsarna@mol.uj.edu.pl



New Members

The ESPCR is delighted to welcome the following colleagues to membership and hope that they will
play a full and active part in the Society.

Dr. B. WEHRLE-HALLER Dr. U. LEITER Dr. J. HAYCOCK

Centre Médical Universitaire  University of Ulm Northern General Hospital
Dept. of Pathology Dept. of Dermatology Section of Medicine

1 rue Michel-Servet 40 Oberer Eseslweg Division of Clinical Sciences
CH- 1211 Geneva 4 D- 89081 Ulm UK- Sheffield S5 7AU

"' NEW 1!

Electronic Application Form for ESPCR membership

Dear Colleague,

A question has been raised by many members concerning the diffusion of information to increase
ESPCR membership.

Publishing a blank application form in the Bulletin (here under) is certainly helpful but of limited
impact. That’s why an electronic application form has been designed and added to the Web site. This
facility has numerous advantages, among these a relatively secure way to send the personal
information as an electronic mail message. This will help both quickly replying to the sender and an
easy transfer of the information to any filing, word-processing programmes ...

So, I would like to invite you to have a look at this new facility (Application for membership section,
on the Web page) and eventually send your suggestions. Please, also note that an electronic version
of the current bulletin (as well as previous ones) is available in “"the members only Web page" at
URL: http://www.ulb.ac.be/medecine/loce/esper.htm

Yours sincerely,

G. Ghanem
ESPCR-Bulletin Editor
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MEMBERSHIP OF THE EUROPEAN SOCIETY FOR PIGMENT CELL RESEARCH

The ESPCR was founded 12 years ago. The members of the Society share one common
denominator - the interest in pigmentation and/or pigment cells. The ESPCR members represent
many specific disciplines like chemistry, biochemistry, biophysics, molecular, clinical and
developmental biology, genetics, immunology, pathology, oncology, dermatology, pharmacology,
epidemiology, etc. This multidisciplinary approach has an important advantage - people can leamn
from each others’ speciality.

The ESPCR organises regular scientific meetings. Regular attendance of the ESPCR Meetings has
led to numerous scientific collaborations and friendships. For many of the members the ESPCR
has become an indispensible part of scientific life. Together with its sister societies (the Pan-
American and the Japanese Society for Pigment Cell Research), the ESPCR forms the International
Federation of Pigment Cell Societies (IFPCS), which organises international meetings once in 3
years. The next meeting will be held in September 1999 in Nagoya, Japan as a Joint Meeting with
the Japanese Society for Pigment Cell Research and the Sth Annual Meeting of the ESPCR.

The ESPCR membership fee is EUR 48,57 (DM 95.-) and for Ph.D. students and medical
residents EUR 24,53 (DM 48.-).

Benefits of the ESPCR membership include:

1. Regular detailed literature surveys and information exchange by means of the ESPCR Bulletin
and is distributed free to all members.

2. Reduced registration fee at the Annual ESPCR Meetings.

3. 65% reduction in subscription to Pigment Cell Research.

4. 40% reduction in subscription to Melanoma Research.

5. Membership of the International Federation of Pigment Cell Societies.

As a scientist engaged in the melanin/melanoma field, please accept this invitation and join our

Society of more than 230 colleagues interested in pigment cell research. Please return the
application form to the Treasurer who will inform you about the methods of payment.

THE TREASURER
Prof. Dr. med. R.U. Peter, Dept of Dermatology,
University of Ulm, D-89070 Ulm, GERMANY
E-mail: ralf.peter@medizin.uni-ulm.de
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APPLICATION FORM FOR MEMBERSHIP OF EUROPEAN SOCIETY FOR PIGMENT

Surname:
First name:
Title:
Department:
Institution:
Strcét:

PO Box:
City:

Country:

Telephone No:. .. oo oo i i i e e e et e e e e e e e e e e e e e s

Fax No: ... ..o oo i o e et iee ana

CELL RESEARCH

Ermails ... o o e e i e e e e e s

Principal fields of interest:

Scientific area of research:

Date:

Signature: ... ... ... ... ... ..o

Postcode:
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