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Heart failure in children can result from congenital or acquired injury to the

heart. The Riley Heart Research Center uses a multidisciplinary approach with

an emphasis on translational research activities (that is, research that translates

to treatments). The primary focus at the Riley Heart Research Center is to study
the origins, etiology and treatment of heart failure in the young in order to
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Research Projects

Simon Conway, PhD

Research in the Conway laboratory is focused on understanding the molecular
and cellular pathways that result in structural and functional congenital heart
defects and in discovering strategies to prevent in utero lethality. Specifically,
research is focused on examining the role of the cardiac neural crest throughout
septation of the aorta and pulmonary trunks and during peripheral nervous sys-
tem morphogenesis; and investigating the pathogenesis of embryonic valvular
defects, and associated outflow tract endocardial cushion/valvular remodeling
anomalies.

Loren Field, PhD

Many forms of pediatric heart disease result from the absence or loss of func-
tional heart muscle. This can result from a failure of cardiac muscle to grow
during fetal life, or from congenital or acquired injuries that result in cardiac
muscle death. Research in the Field laboratory is focused on developing
strategies with which to augment myocyte content in developing, post-natal and
adult hearts, with the aim of effecting regenerative growth of the cardiac muscle.

Anthony (Tony) Firulli, PhD

Research in the Firulli laboratory is focused on understanding the transcriptional
mechanisms that control the cell specification and differentiation of multi-
potential cells. Specifically, research is focused on the biological properties of
Twist-family proteins. Twist-family bHLH factors exhibit promiscuous dimeriza-
tion characteristics, and these diverse dimer complexes show distinct biological
activities. Ongoing research in the Firulli laboratory focuses on the identification
of the specific dimer complexes that drive cardiac differentiation and morpho-

genesis.

Indiana University School of Medicine
www.wellscenter.iupui.edu

Members of the Riley Heart
Research Center

Faculty:

Loren Field, PhD,
Program Leader

Simon Conway, PhD
Anthony (Tony) Firulli, PhD
R. Mark Payne, MD
Michael Rubart, MD
Weinian Shou, PhD

Lei Wei, PhD

To support research at the Herman B Wells Center for Pediatric Research, contact:
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R. Mark Payne, MD

Mitochondria produce virtually all of the energy supply in tissues with high energy
demands. In heart, mitochondria play two roles essential for myocyte survival:
synthesis of ATP for energy, and maintenance of calcium homeostasis. Research in the
Payne laboratory seeks to understand the role of protein targeting and import into
mitochondria in order to design genetic therapies to repair or protect mitochondrial
function in the heart.

Michael Rubart, MD

The Rubart laboratory focuses on the application of linear and non-linear optical
microscopy of living heart to (1) define the functional fate of a stem cell-derived
myocytes following their intracardiac transplantation, (2) assess the degree of electrical
coupling between myocytes and non-myocytes, (3) determine the role of subcellular
voltage gradients in excitation-contraction coupling, (4) reconstruct cardiac sympathetic
innervation in three dimensions, and (5) assess the functional consequences of
mutations in genes encoding calcium handling proteins within sympathetic neurons.

Weinian Shou, PhD

Research in the Shou laboratory is focused on the investigation of molecular mechanism
for cardiac development and congenital heart defects, with special emphasis on
myocardium development and chamber formation. Ongoing projects include the
characterization of endocardial derived signaling in regulating ventricular chamber
specification, ventricular trabeculation and compaction, and ventricular septum
formation, BMP/TGFbeta mediated signaling in myocardium development and
function, and the regulation of ion channels in cardiac function.

Lei Wei, PhD

Research in the Wei laboratory is focused on understanding the molecular basis of
cardiomyocyte death and cardiac fibrosis associated with cardiac hypertrophy and
failure. Research is focused on Rho/Rho kinase signaling pathways in cardiac
development, cardiac hypertrophy and heart failure. The goal is to identify new
therapeutic targets to prevent or slow down the progression of heart failure in both
developing and adult hearts.

Indiana University School of Medicine
www.wellscenter.iupui.edu

Current Areas of
Research Include:
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Program Highlights
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For more information on these
programs, visit our web page at
www.heartresearch@iupui.edu
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