and function of complex tissues, including

those in the cardiovascular system. Our
research focuses on the largest known family of
receptors for hormones and drugs, the G protein—
coupled receptors (GPCRs), which include over
700 human genes. We combine genetic knock-
outs, designer GPCRs, and bioinformatics tech-
niques to gain a basic understanding of hormone
signaling in mice and pluripotent stem cells.

We have engineered GPCRs called recep-

tors activated by small synthetic ligands
(RASSLs) that are unresponsive to endogenous
natural hormones, but can still be activated
by synthetic small-molecule drugs. We have
expressed RASSLs in a wide variety of tissues
to control responses such as heart rate, bone
formation, and stem cell development. More
recently, we have been using induced pluripo-
tent stem (iPS) cells from patients with human
genetic disorders in heart rhythm, such as long
QT syndrome. These studies will allow us to

I I ormone receptors direct the development

directly examine the role of GPCR signaling in
iPS—derived human tissues with specific human
genetic diseases.

In parallel research efforts, our pathway-orient-
ed bioinformatics team has produced a series of
free, publicly distributed software packages called
GenMAPP and WikiPathways, which are used
by hundreds of researchers worldwide. We are
expanding these open source programs to provide
comprehensive genome-wide, pathway-oriented
analysis for functional genomic experiments.
These tools allow us to better analyze functional
genomic data to advance our own studies of
GPCR signaling in developing stem cells.
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