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Elaine Fuchs is renowned for her work on the biology and molecular mechanisms of
mammalian skin and skin diseases, and has led the modernization of dermatology. She also
pioneered reverse genetics approaches. In particular, Fuchs researches skin stem cells and
their production of hair and skin. Fuchs began her career-defining work on skin biology during
her postdoctoral work with Howard Green at MIT (Boston, MA). In Green's lab she studied the
mechanisms underlying growth and differentiation in epidermal keratinocytes. Then Fuchs
accepted a faculty position at the University of Chicago in 1980, as the first woman in the
biochemistry department. Fuchs is currently an HHMI investigator at Rockefeller University, as
the Rebecca C. Lancefield Professor of Mammalian Cell Biology and Development.
Elaine Fuchs is fascinated by skin and hair—two very distinct structures that develop from the
same skin stem cell. By unraveling the biology of skin stem cells, she hopes to answer a
question that has intrigued her for more than two decades: How does a skin stem cell decide
to become skin or hair? Understanding skin stem cells’ normal behavior is also helping Fuchs
learn what happens when their growth goes awry. Her studies have already uncovered the
genetic basis of blistering skin diseases and clues to the way skin cancers and inflammatory
skin disorders develop.
Fuchs uses the mouse and mammalian epithelial stem cell culture as model systems. Unlike
most other adult stem cells, skin stem cells can be easily grown in the laboratory. Studies by
Fuchs have shown that multiple signaling pathways, including the Wnt and BMP pathways,
influence how stem cells develop into mature hair follicles. Together, positive Wnt signals and
antagonistic BMP signals lead to activation of transcription factors, which induce the formation
of a hair follicle bud. In the absence of these signals, stem cells develop into skin epidermis.
This line of research may eventually lead to new ways to restore or inhibit hair growth. By
exploring how the stem cell reservoir (niche) forms and how stem cells are activated to
proliferate and differentiate, Fuchs' work is having an impact on understanding skin and hair
regeneration. Her recent work delineating the differences between normal stem cells and
cancer-causing stem cells (cancer stem cells) has begun to shed light on how defective stem
cells can cause cancers.
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