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Research Interests

The goals of my laboratory's research are 1) to better
understand the factors controlling the growth,
differentiation, and remodeling of cells and tissues and 2)
to ultimately use this information to improve human health
by directing tissue development (e.g., tissue engineering)
or modulating tissue states in the body (e.g., preventing
or treating disease). This work spans the molecular,
cellular, and tissue levels and several different cell/tissues

types.

Conduit vessels: Vascular remodeling, a process in
which blood vessels change the absolute amount of
tissue (i.e., grow or atrophy) and/or change the
distribution of the tissue (i.e., change the inner diameter,
thickness, or length), is well recognized as a key aspect
of many forms of cardiovascular disease but the factors
stimulating and the mechanisms regulating vascular
remodeling are not well understood. We have used an ex
vivo organ culture model to elucidate the roles of aspects
the mechanical environment, especially axial loading, in
vascular remodeling. Furthermore, our recent work
suggests that mechanically induced vascular remodeling
can be rationally controlled to aid in the tissue
engineering of vascular grafts.

Microvasculature. One major challenge to creating



successful tissue engineering applications is the
development of a vascular supply to newly generated or
implanted tissue. Towards the goal of creating a
microvasculature to support engineered tissues, we have
elucidated factors controlling the formation and stability of
microvascular networks including the chemical
composition of the supporting matrix, the origin of the
endothelial cells (e.g., vessel-derived vs. blood-derived
"endothelial progenitor” cells), and presence of non-
endothelial cell. Using the knowledge from these studies,
we have developed tissue-engineered microvascular
networks and used these for endothelial cell-based gene
therapy system, which permits efficient delivery of a
therapeutic protein to circulation.

Islets: The goal of this project is to combine existing
understanding of beta cell development with techniques
used in the engineering of other tissues in vitro to create
tissue-engineered islets. By controlling cell-cell and cell-
ECM interactions and the ectopic expression of
transcriptional factors, we have significantly (~100-fold)
improved the efficiency of islet cell differential in vitro.
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