Center for Dermal Research Welcomes

Dr. Karl R. Koehler, an Associate Professor of Otolaryngology—Head and Neck
Surgery at Harvard Medical School and a scientist in the F.M. Kirby Neurobiology
Center at Boston Children's Hospital, with a secondary appointment as Associate

Professor of Dermatology at Harvard Medical School.

“Building Skin from Scratch: Hair-Bearing Skin Organoids as a
Platform for Regeneration and Disease”

Abstract:

Skin is our largest organ and a sophisticated sensory and barrier interface, yet faithful human
models of its full complexity have remained elusive. In this seminar, | will describe how my lab
grows complete, hair-bearing skin organoids entirely from human pluripotent stem cells.
Guided through a defined sequence of signaling cues, these stem cells co-develop epidermis
and dermis and, over roughly four months, self-organize into skin tissue that produces hair
follicles, sebaceous glands, neurons, and pigment-producing cells—recapitulating the cellular
diversity and architecture of native facial skin. | will walk through the developmental logic that
makes this self-organization possible, what the system reveals about how the skin's many cell
types arise from distinct embryonic origins, and how single-cell and imaging approaches let us
benchmark organoids against human fetal skin. Building on this platform, | will discuss
applications most relevant to dermal research and drug delivery: modeling congenital blistering
disorders such as epidermolysis bullosa, dissecting hair follicle formation and immune
regulation, and the prospect of generating engineered skin grafts for reconstructive cell
therapy. | will close with the current limitations of the system—maturation, vascularization, and
scale—and where | see organoid-based skin models heading as testbeds for therapeutics.
Biography:

Karl R. Koehler, PhD, is an Associate Professor of Otolaryngology—Head and Neck Surgery at
Harvard Medical School and a scientist in the F.M. Kirby Neurobiology Center at Boston
Children's Hospital, with a secondary appointment as Associate Professor of Dermatology at
Harvard Medical School. He earned his PhD in Neuroscience from Indiana University School of
Medicine in 2014 and founded his independent lab there in 2015 before relocating to Boston
Children's Hospital in 2019. The Koehler Lab studies how the sensory organs and appendages of
the head and face develop and regenerate, using organoids grown from human pluripotent
stem cells. His group is best known for generating hair-bearing human skin organoids and inner
ear organoids that self-organize in culture, work that has appeared in leading journals and
reshaped how researchers model these tissues. His research, supported by the U.S. National
Institutes of Health and the Department of Defense, aims to turn fundamental insights into
human development into transformative therapies—including engineered skin for blistering
disorders and gene therapies for hearing loss.

;ZQ*J CONFERENCE LINK Available on our website:
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https://sites.rutgers.edu/centerfordermalresearch/cdr-events/seminar-series/



