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Melanogenesis connection
with toll-like receptor signals
Speaker: Dr. Kenshi Yamasaki
Associate Professor, Department of Dermatology
Tohoku University Graduate School of Medicine
The epidermis is in the outermost layer of the
living body and is a place where external stimuli
such as ultraviolet rays and microorganisms come

to pigment production, melanocytes possess
function as antigen-presenting cells to modulate
the immune response. Pigmentary disorders
are observed in diseases associated with

genes, TYR, DCT, and MITF, to augment
melanogenesis. In contrast, TLR3 suppresses
expression of melanogenetic genes TYRP1 and
DCT. Interestingly, despite of the melanogenetic
gene suppression, TLR3 stimuli enhances
melanin release from human melanocytes by
inducing RAB27 and by facilitating melanosome
transportation. TLR3 also enhances the melanin
uptake by activating keratinocyte phagocytosis.
TLR3 agonist Poly(I:C) upregulates keratinocyte
melanosome uptake by controlling the
expression and activity of protease-activated

syndrome, indicating the molecular sharing
between immune systems and machineries of
pigment formation.

the microenvironment by TLRs modulates
melanogenesis and skin pigmentation. The innate

epidermis, melanocytes and melanin play a wide
range of roles such as adsorption of metals,
uptake of drugs, thermoregulation, and protection

We have investigated how skin pigmentation was
microenvironment. For the genetic approaches,
we performed genome-wide association study
(GWAS) for Japanese skin types using Tohoku
OCA2 and others as associated genes. To
on skin pigmentation, we examined if the innate
immune stimulation via toll-like receptors (TLRs)
transport. Melanocytes express functional TLRs.
TLR2 enhances expression of melanogenetic

defense of epidermis.
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A multi-prong understanding
of hyperpigmentation
Speaker: Dr. Tom Mammone
Vice President, Skin Physiology and Pharmacology, R&D
The Estée Lauder Companies

and type of melanin, a light-absorbing molecule
produced by a specialized cell called a
melanocyte, that is present in the skin. Melanin
is created within specialized structures called
melanosomes within melanocytes. Excess
melanin production, rapid melanosome transfer to
keratinocytes, formation of melanin clusters, and
accumulation of pigment at the skin’s surface all
contribute to the formation of hyperpigmentation,
such as uneven skin tone and dark spots. In
this presentation, Dr. Tom Mammone describes
research into multiple ways at understanding
uneven looking skin tone and dark spots.
A key step in the synthesis of melanin is the
conversion of tyrosine to DOPAquinone by the
enzyme tyrosinase. As such, tyrosinase is the
rate limiting enzyme in the reactions leading to
the production of the two melanin pigments,
eumelanin and pheomelanin. Activation of this
enzyme increases the production of melanin,
resulting in an increase in pigmentation.
Conversely, tyrosinase inhibition results in a
decrease in melanin production and diminishes
pigment. UP302 (1-(2,4-dihydroxyphenyl)-3-(2,4dimethoxy-3-methylphenyl)propane), a synthetic
derivative of the plant extract Dianella ensifolia,
has been shown in vitro to help inhibit tyrosinase.
Melanin degrading enzymes have been shown
to reduce pigment induced by ultraviolet light.

Extracts from fungus and yeast species including
Trametes versicolor, Aspergillus fumigatus, and
Saccharomyces cerevisiae are known to have
this activity. This can be relevant to melanin
clusters that accumulate in the upper layers of the
stratum corneum.
Corneocytes are naturally sloughed from the
surface by the active process of desquamation.
Aging and exposure to environmental
aggressors reduce the speed of cell turnover
and desquamation, leading to an accumulation
of corneocytes and melanin clusters at the
skin surface. Exfoliation removes dead skin
cells, including those with accumulated
excess pigmentation, that are not released by
desquamation. Removal of the outermost layer(s)
of corneocytes can smooth the surface of the
skin and can also help to maintain an intact and
healthy barrier to protect the skin from external
elements. This can ultimately help prevent the
development of irritation that may contribute to
future hyperpigmentation.
Exploring multiple steps in the pathway that leads
to the appearance of hyperpigmentation will help
elucidate important approaches to addressing
uneven looking skin tone and the appearance of
dark spots.
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