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Needs:

Our regenerative organs, like skin, intestine and blood, undergo continuous cellular
turnover: fueled by stem cell self-renewal and differentiation. Along with collaborators, we
developed novel methods to visualize and manipulate stem cells and their niche in the
skin epithelium of an intact, uninjured mouse to address the following fundamental
questions. First, how are tissue dynamics regulated at the single stem cell level? Stem
cells must choose between two fundamentally different behaviors: self-renewal or
differentiation. We aim to determine how the genomic and transcriptional activities of
stem cells relate to their choice to self-renew versus differentiate. Second, how do other
constituent cells influence stem cells and homeostasis? Our skin comprises diverse cell
types (e.g. fibroblasts, endothelial cells) and structures (e.g. extracellular matrix). We are
dissecting the contributions of these individual components to stem cell regenerative
potential and organ homeostasis. Third, how do cumulative mutations affect
homeostasis? During normal aging, epithelial stem cells acquire mutations that are often
oncogenic and yet tolerated within apparently phenotypically normal tissue. How tissues
function despite diverse mutant populations is unclear. Through mosaic of mutant and
wild type clones and longitudinal tracking of their metabolic and behavioral changes, we
are determining how mutant clones are maintained and function within the skin. I will
discuss my lab current understanding of how distinct neighboring niche cells influence
the coexistence of mutant subpopulations within the epithelium as well as support this
tissue ability to maintain a homeostatic steady state and function overtime.

Objectives:
1.Principles of scientific discoveries in teams.
2.Mechanisms that support stem cell fuel regeneration.
3.Role of niche support to stem cell regeneration over time.

Valentina Greco earned her
undergraduate degree in
Molecular Biology at the University
of Palermo, Italy. She earned her
PhD at the EMBL/MPI-CBG,
Germany, her post-doc at the
Rockefeller University, and is
currently a Professor in the
Genetics, Cell Biology and
Dermatology Departments, and a
member of the Yale Stem Cell
Center and Yale Cancer Center.
The Greco lab aims to define how
tissues maintain themselves
throughout the course of our lives
in the face of continuous cellular
turnover, frequent injuries, and
spontaneous mutations. To do so,
they developed novel tools that
integrate imaging of stem cells in
their niche in live mice with both
genetic and cell biological
approaches that empower a better
understanding of the complex
orchestration of tissue
regeneration using the skin as a
model system.

Dr. Greco has been the recipient of
many awards over her career,
most recently the 2021
International Society for Stem Cell
Research (ISSCR) Momentum
Award, the 2019 NIH Director’s
Pioneer Award, the 2019 Yale
Postdoctoral Mentoring Award,
the 2018 Yale Graduate Mentor
Award in the Natural Sciences,
and in 2018 was named the
Inaugural Holder of the Carolyn
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