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A. Personal Statement

My research focuses on unconventional myosins and the actin cytoskeleton, an area of central importance in
deafness as well as the fundamental cell biology underlying neural development and dendritic spine formation,
cancer metastasis, and angiogenesis. Several forms of human deafness are caused by mutations in
unconventional myosins, and unconventional myosins, along with the actin cytoskeleton, are required for the
proper formation and function of stereocilia, the mechanosensors for hearing. My research has led to the
discovery and characterization of several unconventional myosins, including Myo5a (brain myosin-V), Myo5c,
Myo10, and Myo19. Much of our current research focuses on Myo10 (myosin-X), and we have shown that this
MyTH-FERM myosin localizes to the tips of filopodia and has potent filopodia inducing activity. Filopodia, like
stereocilia and microvilli, contain a core of bundled actin filaments, and our work with Myo10 has led to the
discovery of a novel form of motility within filopodia that has important implications for all these cellular
protrusions. Since we have previously shown that Myo10 binds to integrins, we hypothesize that Myo10 is a
component of a filopodial tip complex that constitutes a specialized site of polymerization, adhesion, and
mechanotransduction. Because the tips of filopodia and related protrusions such as microvilli and stereocilia
have critical roles in the formation and functions of these structures, we propose to determine the fundamental
properties of the filopodial tip complex in terms of its composition, dynamics, and roles in cell signaling.
Myo10's functions as a key component of invadopodia and as cytoskeletal effector of PI3 kinase also make it
important to investigate Myo10's roles in cancer biology. My background in unconventional myosins,
cytoskeletal cell biology, and imaging is thus ideal for research in these areas. The additional expertise
provided by my UNC colleagues Drs. Rich Superfine and Klaus Hahn in imaging, biosensors, photo-activation,
biological forces, and mechanotransduction also provides us with novel and highly innovative approaches to
define the fundamental properties and functions of the filopodial tip complex.

B. Positions and Honors

Positions:

1981-89 Graduate student. Thesis research on brain spectrin and the microvillar cytoskeleton with Drs.
Mark Willard and Nobutaka Hirokawa in the Department of Anatomy and Neurobiology,
Washington University School of Medicine.

1990-95 Postdoctoral fellow. Research with Dr. Mark Mooseker at Yale University Dept. of Biology.
Cloned, purified and characterized brain myosin-V, designed PCR screen that identified
numerous unconventional myosins, performed phylogenetic analysis of myosins, and identified
and characterized the 1Q motif.

1994-95, 97 Instructor. Cellular and Molecular Physiology Course, molecular motors section,

Marine Biological Laboratory, Woods Hole, MA.

1995-02 Assist. Professor. Dept. of Cell & Molecular Physiology, School of Medicine, UNC Chapel Hill

2002-07 Assoc. Professor. Dept. of Cell & Molecular Physiology, School of Medicine, UNC Chapel Hill
Director of Graduate Studies for the Physiology PhD Program (2004-07)

2008-2012 Professor. Dept. of Cell and Molecular Physiology, School of Medicine, UNC Chapel Hill

2012- Professor. Dept. of Cell Biology and Physiology, School of Medicine, UNC Chapel Hill



Honors and memberships:

1981-84 National Science Foundation Predoctoral Fellowship

1990 Muscular Dystrophy Society Postdoctoral Fellowship

1991-93 American Cancer Society Postdoctoral Fellowship

1994-95 NIH Training Fellowship with the Liver Center at the Yale University School of Medicine
2002 Hettleman Prize for Scholarly and Artistic Achievement by Junior Faculty

1998 NIH NINDS Special Emphasis Panel for Program Project Grants

2000 NIH NINDS Special Emphasis Panel, Neurobiology of Diabetic Complications

2005 NIH NIDCD Special Emphasis Panel, Protein Interactions in Auditory and Vestibular Biology
2005-2010 NIH NIDCD Board of Scientific Counselors, Chair 2009-2010

2010 NIH NHLBI Board of Counselors, ad hoc reviewer

2011, 2012 NIH NIDCD Communication Disorders Review Committee, ad hoc reviewer

ad hoc reviewer for NSF

editor for Cytoarchitecture, 2011-present; guest editor for PNAS, 2011, 2012

reviewer for Biophys J, Cell, Curr Biol, J Biol Chem, J Cell Biol, J Cell Sci, Mol Biol Cell, Nature, Nature Cell
Biology, and PNAS

American Society for Cell Biology

Biophysical Society

UNC Neuroscience Center

UNC Neurobiology Curriculum and Otolaryngology Training Program
UNC Lineberger Comprehensive Cancer Center

UNC Center for Computational and Systems Biology
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10. Liu, K.C., Jacobs, D.T., Dunn, B.D., Fanning, A.S., and Cheney, R.E. (2012) Myosin-X functions in
polarized epithelial cells. Mol Biol Cell 23:1675-1687. PMC3338435 (selected for an ASCB
minisymposium)

D. Research Support

Ongoing research support

R01-DC03299-15 Cheney (PI) 7/01/2007-6/30/2012

NIH/NIDCD (currently in a no cost extension)
"Myosin-X and the Molecular Basis of Filopodia Function”

This grant supports our research on the fundamental properties of myosin-X and its functions in cells such as
neurons and epithelial cells.

Role: PI

Completed research support

PO1-HL080166-05 Burridge (PI) 8/1/2006-7/31/2011

NIH/NHLBI

"Adhesion and Migration in Inflammation”

This PPG with two other investigators (Drs. Keith Burridge and Susan Smyth) and an Imaging Core focused on
investigating mechanisms of adhesion and migration in processes such as transendothelial migration.

Role: Pl of Project 3

Pending research support

National Innovative Research Grant Proposal 13-0157 Cheney (Pl)  1/01/2012-12/31/2014

American Heart Association (proposed)

"Filopodia and the Filopodial Tip Complex in Endothelial Cells"

This 2 year proposal focuses on investigating the composition and dynamics of the filopodial tip complex in
endothelial cells, with the goal of defining the molecular mechanisms of filopodial function in angiogenesis.
Role: PI




