
 
 
Projects 
 
Our long-term objective is to investigate homeostatic control of melanocytes and 
multipotent dermal stem cells by the skin microenvironment to better understand 
how melanoma cells have escaped this control and how we can better target 
them for therapy. Recently we have found a neural crest-like stem cell in skin 
devoid of hair follicles (foreskin). These stem cells naturally reside in the dermis, 
and are able to differentiated into bona fide melanocytes which home to the 
epidermis. The data suggest that they may serve as a continuous reservoir for 
mature melanocytes in the epidermis. It is possible that melanoma arises from 
the dermal stem cells because less differentiated cells are more sensitive to 
oncogenic stimuli due to their ability to self-perpetuate. We speculate that 
dysregulation of the mechanisms which maintain the homeostasis of dermal stem 
cells leads to aberrant melanogenesis or melanoma development. Specifically 
we will focus on: 
 
Specific Aim 1. Determine the mechanisms of melanocyte differentiation from 
human dermal stem cells 
 
Specific Aim 2. Determine the mechanisms of self-renewal of human dermal 
stem cells 
 
 
Overall research interests 
 
I am a dermatologist and biologist, whose overall career objective is to 
investigate and develop novel approaches for the treatment of melanoma. I 
obtained my medical Diploma at Kobe University in Japan in 1996. In 1998, I was 
accepted as a Ph. D. trainee in the graduate course of Kobe University School of 
Medicine, and had completed the theme that contributes to better understanding 
of UV-induced apoptosis in human keratinocytes through reactive oxygen 
species. I completed dermatology and dermatopathology training programs 
during my residency period in dermatology department in Kobe University. In 
2002, I joined Dr. Meenhard Herlyn’s laboratory at the Wistar Institute to work on 
cell-cell interactions during melanoma development. My major accomplishments 
in last years were 1) We discovered that keratinocyte-melanocyte interaction 
induces the expression of matricellular protein CCN3 which regulates melanocyte 
localization through collagen receptor DDR1. This work elucidated the novel 
mechanism in phenotype control of melanocytes by keratinocytes. 2) We 
identified matricellular protein tenascin C creates a specific environment for 
melanoma cells to exhibit a stem cell-like phenotype such as high drug efflux 
capacity, which evades conventional therapies and drives tumor growth.  This 
work has major translational potential for our long-term effort to understand the 
nature of tumor-initiating cells and how they contribute to therapy resistance. 3) 



We discovered that multipotent stem cells isolated from human dermis, which 
differentiate into functional matured melanocytes using organotypic 3D skin 
culture model. This finding significantly changed our understanding of the 
etiological factors in melanocyte transformation and pigmentation disorders. I 
was appointed Staff Scientist at the Wistar Institute in 2007, since then I have 
been supervised junior people in the lab as a group leader. The main focus of my 
research in the next years will be on understanding how the melanocytic 
differentiation and the self-renewal of multipotent dermal stem cells are regulated 
in skin microenvironment. 
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