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Department of Cell Biology and Physiology

In the cell, life is governed by a multitude of molecular systems that shape and sustain the 
organellar organization of the cell, maintain cellular homeostasis and respond to extracellular 
cues.  These systems are dynamic, multicomponent macromolecular complexes.  Maintaining and 
regulating correct function of these complexes is essential for normal cell motility, growth, 
division, differentiation and programmed death. Dysregulation inevitably leads to an aberrant cell 
behavior and commonly disease.  Understanding the structure, function and interactions of these 
complexes and the underlying mechanisms by which they regulate organelles and other cellular 
compartments lie at the core of Cell biology. The faculty in the Department of Cell Biology and 
Physiology employs an interdisciplinary approach to address a broad spectrum questions in Cell 
biology from the roles of single molecules to through complex multicomponent cellular 
mechanisms to integrated studies at the organismal level in the fly, fish and mouse.  The research 
in the department involves translation of the thorough understanding of fundamental cell functions 
into better comprehension of the disease mechanisms and development of therapeutics.

The Department of Cell Biology and Physiology is one of eight basic science departments in the 
School of Medicine. Members of our Department benefit from close and collegial interactions 
with researchers in other Departments, and with basic scientists in the School of Arts and Sciences 
at the University of Pittsburgh and at Carnegie-Mellon University. The Department is comprised 
currently of fifteen faculty with active federally funded research programs. Grant revenue to the 
Department has more than quadrupled during the last decade. Members of our faculty are active in 
both the medical and graduate school curricula, in curriculum development and student 
recruitment and mentoring. The graduate program in Cell Biology and Molecular Physiology is 
part of the Interdisciplinary Biomedical Graduate Program (IBGP) (http://www.gradbiomed.pitt.
edu/) and led by our department faculty. We teach extensively in the Cell Biology Block, which 
comprises approximately one-third of the first year graduate course, Foundations of Biomedical 
Science. Our flagship course departmental offering, “Cell Biology of Normal and Disease States”, 
is required of all students entering the program, and further information can be found at our 
departmental website (see: http://www.cbp.pitt.edu). The course has been recently revised to 
include exciting areas in modern cell biology as well as clinical conditions that arise from defects 
in these processes. Overall, the School of Medicine graduate program has more than 300 students 
currently working toward the PhD, and includes students in the newly formed HHMI-funded 
Computational Biology program, Neuroscience Program, the Program in Integrative Molecular 
Biology, and the Structural Biology/Molecular Biophysics graduate program. Several of our 
faculty are members of these newly formed programs as well.

The department is housed in administrative and research space in the South Wing of the
Biomedical Science Tower (SBST). We also have satellite laboratories in the Childrens Hospital 
and the Hillman Cancer Institute. Our modern facilities and support cores provide the faculty with 
space designed to optimize their research efforts.
 
Faculty member featured in this Report:  Dr. Michael Butterworth, Ph.D.
For several years Dr. Butterworth has focused his research on understanding the regulation of the 
epithelial sodium channel (ENaC) by trafficking and recycling mechanisms. His previous work 
demonstrated that this channel is trafficked from an intracellular compartment to the membrane 
surface of kidney epithelial cells in response to hormonal stimulation. To further characterize the 
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regulation of ENaC, the role of small GTPases and deubiquitinating enzymes (DUBs) in ENaC 
recycling was investigated. From this work a unique DUB, UCH-L3 was identified to be 
involved in ENaC recycling.  Research in the Butterworth lab now falls into two major 
categories. First, ongoing studies aim to characterize the mechanisms that underlie trafficking 
of three renal transporters, namely the epithelial sodium channel (ENaC), potassium channel 
(ROMK) and aquaporin water channels. The work aims to map the intracellular itinerary of these 
channels to highlight areas of common and divergent regulation and determine protein mediators 
that regulate channel surface density. In separate, but related studies, primary human bronchiolar 
epithelial cells are used to characterize ENaC regulation in the human distal airway, in particular 
mechanisms which may contribute to disease states like cystic fibrosis. 
The second research area investigates the regulation of ENaC by microRNAs (miRNA). miRNAs 
are small RNAs that pair to the mRNA of protein coding genes to direct their post-transcriptional 
repression. Channel density in epithelial cells is determined to a large extent by steroid hormone 
signaling. The regulation of miRNAs by these hormones and impact of changes in miRNA 
expression on channel trafficking is being studied.

Several images of data acquired over the years from Dr. Butterworth’s work are included with 
this report.

Alexander D. Sorkin, Ph.D.
Chairman and Richard B. Mellon Professor

Cell Biology and Physiology
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Department of Cell Biology and Physiology
2010 Research Activities

Biomedical research in the Department of Cell Biology and Physiology is directed at several 
major areas, as described below. The department is home of the School of Medicine’s Center 
for Biological Imaging and the Cystic Fibrosis Research Center. The Department’s major 
faculty groupings and research foci are summarized below.

Membrane Trafficking and Organelle Biogenesis

Meir Aridor
Michael Butterworth 
Daniel Devor
Raymond Frizzell
Sandra Murray
Alexander Sorkin
Linton Traub

Scientists in this program are part of a larger “trafficking” community combining researchers 
from the School of Medicine, School of Arts and Sciences, and Carnegie Mellon University. 
The research is aimed at identifying the mechanisms of targeting of proteins and lipids to 
specific cellular compartments and at defining how these processes are disrupted in disease.

Regulation of Channels and Transporters

Michael Butterworth
Daniel Devor
Raymond Frizzell
Alexander Sorkin
Patrick Thibodeau
Christine Wu

Studies in this group aim at elucidating the physiological mechanisms underlying regulation of 
several ion channel and transporter proteins. Our approaches include biochemical, 
molecular, electrophysiologic, imaging, cell biologic and transgenic techniques. Inherited 
mutations in ion channels are responsible for many genetic diseases, including cystic fibrosis 
(CF). The department is home to a Translational Core Center in CF funded by the NIH and to 
a program grant from the CF Foundation.

Cellular Organization and Cell-cell Communications

Yang Hong
Sandra Murray
Donna Stoltz
Linton Traub
Simon Watkins
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This group uses various state-of-the-art cell imaging, biochemical and genetic approaches to 
define the mechanisms involved in development and maintenance of epithelial cell polarity, 
regulation of gap junctions, angiogenesis and vasculogenesis, and various routes of functional 
communication between dendritic cells. 

Regulation of Intracellular Signaling and Gene Expression

Peter Drain
Sanford Leuba
Alexander Sorkin
Yong Wan

Scientists in this group are examining signaling processes mediated by receptors for growth 
factors and hormones, mechanisms of hormone secretion, and processes involved in the 
regulation of cell cycle progression, DNA repair and transcription. The particular focus is on 
the events leading to dysregylation of cellular signaling networks leading in the disease such as 
cancer. 
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Center for Biologic Imaging

Over the last several years, microscopy as a scientific tool has 
reinvented itself.  It has changed from a group of principally 
descriptive methodologies, to a wide range of primary tools and 
techniques to investigate the molecular organization of organs, 
tissues and cells. Advances in microscope and camera design, fluorescent dye technology and the 
development of fluorescent proteins as well as the advent of inexpensive, powerful computers 
have made the simultaneous resolution and quantitation of multiple concurrent molecular 
markers for both protein and DNA at a sub-micron resolution a reality.  Furthermore, using these 
same systems, it is possible to probe living cells using a rapidly expanding repertoire of dyes 
sensitive to changes in cellular pH or the concentration of specific intracellular ions, and to 
optically section and rebuild images of cells in 3 dimensions using confocal microscopy. The 
development of nanometer sized particulate markers has been an essential extension of these 
techniques, allowing the distribution of proteins and mRNA to be studied within cells at a 
molecular resolution using electron 
microscopy.
	
The recognition of the potential utility of these techniques to the rapidly expanding research 
community here at the University of Pittsburgh School of Medicine led to the formation of a 
centralized microscope imaging center; the Center for Biologic Imaging (CBI), fifteen years ago.  
Since then the CBI has become an essential resource for most of the research programs within the 
medical school and collaborates extensively with most of the active research programs within the 
school.

Capacity of the Center:  

The capacity of the Center is limited only by instrumentation, by space, and by staff within the 
center. Over the last year, the Facility has continued to expand.  such that the base of imaging 
technologies has increased significantly, so that it now includes almost all cutting edge light 
microscopic, electron microscopic, and computer aided image analysis tools.  The Center is split 
between the medical research facility of the UPSOM (in approximately 5500 sq ft. of space) and 
within the Hillman Cancer Center (700 sq ft). Both locations have been designed as dedicated, 
state of the art imaging facilities. The medical school location is the mainstay of the core and 
has fully equipped microscopy suites, computer labs, and wet and dry bench space for light and 
electron microscopic preparations. It incorporates a continuum of optical imaging technologies 
from routine histology to more exotic procedures such as EM, in situ hybridization and fluorescent 
imaging of live cells with multiple fluorochromes in 3 dimensions and time. The smaller, 
Hillman Cancer Center location houses basic confocal and immunofluorescence imaging facilities.  
In the last 2 years the CBI has successfully competed for new instrumentation for live cell (2 new 
systems), multicolor imaging, spectral confocal imaging (2 new systems), high speed confocal (3 
systems) and multiphoton microscopy through the NCRR..  Furthermore, the Facility has 
supplemented its existing microscope and computer base with 2 new live cell imaging systems 
with microinjection capabilities.  Currently the facility has 19 confocal microscopes of different 
types (point scanners, spinning disks, etc) 6 live cell systems (two with micro injection, 1 new 
multiphoton system, 4 high end upright microscopes and 3 electron microscopes (SEM and TEM).  
We also have multipe (30) online image processing work stations equipped with Metamorph, 
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Elements, Imaris and Photoshop.  Real time storage is 150 terabytes at gigabit speed and a half 
Petabyte tape library.

The Director:	 Dr. Simon C. Watkins was recruited to the University of Pittsburgh from the Dana 
Farber Cancer Institute (DFCI) in Boston in 1991 to provide scientific leadership of the Center.  
He is a tenured Professor in the Department of Cell Biology and Physiology within the School of 
Medicine.  His experience in microscopic methods covers most of the present light and electron 
microscopic methodologies. 

The Assistant Director:   Dr. Donna Beer-Stolz is an Associate Professor in Cell Biology and 
Physiology.  Her funded research interests are in liver regeneration and vasculogenesis.  She has 
been the Assistant Director of the CBI for 12 years to this date.  She was recruited specifically to 
facilitate interactions between the Cell and Tissue Imaging Core and its users.  Dr. Beer-Stolz’ 
primary role lies in the management and development of the electron microscopy component of 
the center.  

Other Faculty
Dr. Katy Baty is another faculty in the Center for Biologic Imaging as director of live cell imaging; 
her expertise is in cardiac myocytes and RNA trafficking within these cells.  Another faculty who 
has become closely involved in the Center is Dr. Claudette St. Croix.  Dr. St. Croix has research 
interests focused around the application of live cell and tissue imaging to the lung and pulmonary 
physiology

Postdoctoral Research Associates:
Technical Specialists:  The 
technical bases of the Center are 
all trained microscopists; in total 
15 technical specialists work in 
the center.   Furthermore we have 
a staff of three research assistants 
who provide general lab 
maintenance and digital imaging 
services.  These staff are respon-
sible for the processing and 
experimental manipulation of 
materials for light and electron 
microscopy.  They assist users 
directly in the application of 
microscopic techniques, though 
equally they perform complete 
procedures for users who are not 
sufficiently experienced to perform 
their own experiments. They are 
also responsible for the day-to-day 
running of the Center, including 
management of microscope usage, 
microscope maintenance, 
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bookkeeping, solution preparation, etc.

Administrative assistance:  The primary administrative responsibilities are in the preparation of 
grants, and the monthly billing of charge-back users, processing Center for Biologic Imaging 
purchase requisitions and other general administrative duties. 
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Cystic Fibrosis Research Center 
       
Center Director: Dr. Raymond A. Frizzell

The Cystic Fibrosis Foundation established a Research 
Development Program Center for research in cystic fibrosis with 
a five-year, $2 million grant in 1997.  It was renewed in 2002 and 
2007.  The primary goal of the Center is to focus the attention of 
new and established investigators on multidisciplinary approaches 
designed to improve the understanding and treatment of cystic fibrosis (CF).  In creating this 
Center, the CF Foundation took advantage of unique opportunities present at the School of 
Medicine and the Children’s Hospital at the University of Pittsburgh, including a large and 
accessible patient population for pre-clinical and clinical research and excellent availability of 
patient lung tissue due to a large volume of transplant activity.  The University of Pittsburgh RDP 
Center is one of nine such Centers supported by the CF Foundation in North America.  

In addition to the RDP award, the Center was the recipient, in 2004, of a Core Center grant in CF 
from the NIH (P30 entitled, “Basic and Clinical Studies of Cystic Fibrosis”).  Two such Centers 
were awarded nationally.   The CF Research Center is directed by Raymond A. Frizzell, Ph.D., 
with extensive interactions with clinical colleagues and co-Director, Dr. Joseph Pilewski.  The 
NIH Center supports pilot research projects and core facilities.  The P30 award criterion was a 
research base of existing extramural grants awarded to Center investigators, which its Cores 
would support. The current Center is housed in the Department of Cell Biology and Physiology, 
3rd floor BST South, 7th floor of the Rangos Research Center, Children’s Hospital of Pittsburgh, 
and in the Adult Pulmonary Division of the Department of Medicine, 6th floor MUH.

The Center’s research efforts focus on several areas relevant to the understanding and treatment of 
CF: basic studies of the function, protein interactions, trafficking and processing of the CF gene 
product, CFTR and its disease mutants; understanding the infection-inflammation issues that 
compromise the function of CF airways; the development of new therapies and diagnostic 
approaches for treating CF, and participation of Center investigators in clinical studies.  Our 
funding mechanisms allow the Center to encourage interactions between investigators with long-
standing interests and accomplishments in CF research and to bring new investigators into the CF 
field.

Research and Clinical Cores: 

Molecular Biology/Gene Expression:  The purpose of this core is to provide access to molecular 
reagents and techniques, to provide systems for gene expression, and standardized quality control.  
This core provides constructs for expression of CFTR, the amiloride-sensitive Na channel, ENaC, 
and various regulatory reagents and enzymes.  It interfaces with facilities for functional assays and 
protein expression.  [Core Director: Fei Sun, Ph.D., Cell Biology and Physiology]

Cell and Tissue Imaging Core:  This core is housed within the Center for Biologic Imaging of the 
Department of Cell Biology and Physiology.  It provides investigators within the RDP with access 
to state-of-the-art imaging techniques.  Its primary focus is immunocytochemistry; in addition, 
the core has been involved in the development of new methods for measurements of ciliary beat 
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frequency, ciliary clearance, water permeability and the development of novel methods for 
detecting this low abundance protein in collaboration with investigators at Carnegie Mellon 
University.  [Core Director: Simon Watkins, Ph.D., Cell Biology and Physiology]

Assay Core:  The purpose of this core is to provide functional assays for CFTR and other 
proteins.  Its assay menu includes fluorescence assays for anion permeability, transepithelial 
current, conductance, impedance and current fluctuation analysis in polarized airway or other 
epithelial cell cultures, both established cell lines and primary culture obtained from the Human 
Airway Cell Core (below).  Facilities and personnel for performing whole-cell and single channel 
patch clamp measurements are also available. [Core Director: Carol Bertrand, Ph.D., Cell Biol-
ogy and Physiology]

Human Airway Cells:  This core provides access to patient materials obtained as a result of lung 
transplant activities in the Department of Surgery.  This core offers procedures for cultured human 
airway epithelia, organotypic cultures and human airway cell xenografts, to facilitate a variety of 
pre-clinical investigations.  It has supplied cells to various academic and industrial investigators 
involved in CF research  [Core Director: Joseph Pilewski, M.D., Department of Medicine, 
Division of Pulmonary and Critical Care Medicine]

Clinical Studies:  This core provides facilities and personnel for implementing clinical trials.  It 
provides procedures for identifying functional outcomes, monitored in terms of lung function, 
ion transport, inflammatory mediator levels or gene expression.  It maintains patient records and 
procedures for enrolling patients in clinical studies, and it interfaces with the larger clinical 
studies effort of the Cystic Fibrosis Foundation.  [Core Director: Joseph Pilewski, M.D., 
Department of Medicine]
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Research Seminar Series

Cell Biology and Physiology
Research Seminar Schedule 2009-2010

September 29, 2009
Hongtao Yu, Ph.D.
Professor, HHMI Investigator
Department of Pharmacology, University of Texas SW Medical Center, Dallas, TX
“The Spindle Checkpoint” 

October 6, 2009
Christine Wu, Ph.D.
Assistant Professor
Department of Pharmacology, University of Colorado, Denver, CO
 “Towards the Comprehensive Characterization of the Membrane Proteome”

October 20, 2009
Jean Pierre Vilardaga, Ph.D.
Assistant Professor
Department of Pharmacology & Chemical Biology, University of Pittsburgh
“PCR studies in live cells: What we have learned”

December 17, 2009
Fabrizio Barbetti, Ph.D.
Associate Professor
Clinical Biochemistry & Molecular Biology, University of Rome Tor Vergata
“Monogenic diabetes: The Italian Experience”
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Faculty Research Interests

Meir Aridor, Ph.D.
Associate Professor

The endoplasmic reticulum (ER) is the first compartment of the secretor pathway. Plasma 
membrane receptors, ion channels, hormones and secreted enzymes are few examples of 
proteins which are being processed and sorted for vesicular transport in the ER. Mistakes in 
sorting lead to the development of variety of diseases, ranging from hemochromatosis, cystic 
fibrosis or hereditary emphysema to Pelizaeus-Merzbacher or Alzheimer’s neuro-
degeneration. Viruses such as the cytomegalovirus, HIV-1 Epstein-Barr and many others 
manipulate ER sorting to evade immune surveillance, a specialized function of the 
compartment. Dr. Aridor is utilizing a variety of molecular biochemical, biophysical and 
cellular techniques to unravel the molecular basis of ER sorting.

Catherine J. Baty, D.V.M., Ph.D.
Research Assistant Professor

Our laboratory has begun focusing on lymphatic endothelial function. We have developed a 3 
dimensional tissue culture system to study potential mechanisms of lymphatic failure. Despite 
the fact that the lymphatic vessels were identified hundreds of years ago, limited understanding 
exists of lymphatic development, function, and disease.  Greater understanding of the structure 
and function of lymphatic endothelium will provide plausible new candidate genes for mutation 
screening in families with hereditary lymphedema. Such studies will ultimately reveal specific 
therapeutic targets appropriate both for those suffering from primary lymphedema and the 
greater population of patients with secondary lymphedema.

Carol A. Bertrand, Ph.D.
Research Assistant Professor

The primary research interests of the lab focus on the regulation of airway surface liquid (ASL) 
pH and mucin secretion in epithelia, and the involvement of ion channels in modulating the 
process. Both bicarbonate and mucin contribute to the pH of the ASL, which varies 
considerably in disease from acidic in CF to alkaline in chronic bronchitis. Current work centers 
on the biosynthesis and activity of chloride channels and anion exchangers that complement 
and may regulate the CFTR chloride channel, as well as the apical membrane permeability to 
bicarbonate. In addition, ongoing effort is devoted towards the development and refinement of 
methods for performing electrophysiology and live cell fluorescence microscopy.

Michael B. Butterworth, Ph.D.
Assistant Professor

Dr. Butterworth’s research interest is in the regulation of epithelial channels by vesicle 
trafficking and recycling. Research is focused into two broad areas. First, ongoing studies aim 
to characterize the mechanisms that underlie channel regulation by membrane trafficking in the 
mammalian kidney. Three renal transporters, namely the epithelial sodium channel (ENaC), 
potassium channel (ROMK) and aquaporin water channels are investigated. The work aims to 
map the intracellular itinerary of these channels and identify protein mediators that regulate 
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channel surface density. In separate, but related studies, primary human bronchiolar epithelial 
cells are used to characterize ENaC regulation in the human distal airway, in particular 
mechanisms which may contribute to disease states like cystic fibrosis. By comparing ENaC 
regulation in two distinct systems, areas of common and divergent regulation have been 
established. The second research focus investigates the regulation of ENaC by microRNAs 
(miRNA). miRNAs  are small RNAs that pair to the mRNA of protein coding genes to direct 
their post-transcriptional repression. Channel density in epithelial cells is determined to a large 
extent by steroid hormone signaling. The regulation of miRNAs by these hormones and impact of 
changes in miRNA expression on channel regulation is being studied.

Daniel C. Devor, Ph.D.
Associate Professor

Intermediate (KCa3.1 or IK) and small (KCa2.3 or SK3) conductance, calcium-activated 
potassium channels play critical roles in a host of physiological processes, including the 
endothelial derived hyperpolarizing factor (EDHF) response which is critical to the maintenance 
of vascular tone and hence blood pressure regulation, the maintenance of a hyperpolarized 
membrane potential across the basolateral membrane of polarized epithelia required for 
transepithelial fluid secretion as well as being intimately involved in the afterhyperpolarization in 
nerves and a host of other processes.  Thus, an understanding of the physiological and 
pharmacological regulation of these channels as well as their assembly, trafficking and gating is 
crucial to the development of novel therapies based on targeting these channels.  The long-term 
goals of my lab are to obtain a detailed molecular understanding of these channels in order to 
unravel the mechanisms involved in their assembly, trafficking, regulation and gating as well as 
to define the physiological role these channels play using C. elegans as a model system.  In light 
of these goals, we have several ongoing projects designed to further our understanding of these 
channels.

First, Mark Bailey, a graduate student in the lab, is carrying out patch-clamp studies designed to 
elucidate the role of S6 in the gating of KCa3.1.  In these studies, we are employing PCMBS to 
probe the cysteines in S6 and evaluate their role in gating.  PCMBS has advantages over MTS 
reagents in both the site of the reactive moiety as well as the size of the molecule such that a larger 
perturbation in local molecular space is achieved.  By using PCMBS in combination with a 
mutagenesis approach we have demonstrated that side chains pointing away from the pore, and 
toward S5, are critical to the coupling between Ca2+ binding to the calmodulin binding domain 
and channel gating.  In collaboration with Dr. Michael Grabe, of the Biological Sciences 
Department at the University of Pittsburgh, we are modeling the gating kinetics of KCa3.1 to 
extract the rate constants being affected by both PCMBs as well as mutations in this region of the 
channel.  In the future, we plan to probe S5 by conducting a tryptophan scan of the region across 
from the cysteines in S6 to further our understanding of how S5-S6 interactions modulate the 
coupling between increasing Ca2+ and channel gating.  We have also identified critical amino 
acids in the S4-S5 linker region of both KCa3.1 and the related family member KCa2.3 which, 
when mutated to increase side-chain volume, result in a shift in apparent Ca2+ affinity.  These 
results suggest this region of the channel is similarly involved in the coupling between Ca2+ 
binding to calmodulin in the cytoplasmic C-terminus and subsequent gating.  A combination of 
patch-clamping, mutagenesis and modeling will be employed to definitively define the role of this 
region of the channel in the coupling between Ca2+ and gating.
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Second, as any physiological response is dictated by not only the likelihood that channels are in 
the open state (Po), i.e., gating, but also the number of actively gating channels (N), it is 
critical to understand how the number of KCa3.1 and KCa2.3 channels at the plasma membrane is 
maintained and regulated.  To this end, Yajuan Gao and Corina Balut, two post-doctoral 
associates in the lab, recently developed novel biotin ligase acceptor peptide (BLAP)-tagged 
KCa2.3 and KCa3.1 constructs which allow us to evaluate, in real time, the endocytic fate of these 
channels.  Using these constructs, we have developed three separate projects.  In one project, our 
recent data demonstrates that KCa2.3 is rapidly endocytosed and enters the recycling pathway 
back to the plasma membrane in a Rab35/EPI64C (RabGAP)- and RME1-dependent manner.  
Indeed, our evidence points to the role of a 12 amino acid domain in the N-terminus of KCa2.3 
as being critical in this process via an association with RME1.  Future studies along these lines 
will be designed to elucidate the role of ubiquitination/de-ubiquitination in the recycling of this 
channel to the plasma membrane in addition to determining the role of agonists in regulating this 
process.  We have also recently identified the Rab5 pathway as being critical to the 
endocytosis of KCa2.3, whereas endocytosis and recycling are independent of the Arf6 pathway.  
These results point to this being a dynamin and clathrin-dependent endocytic process, although 
Rab5 has also been shown to be important in clathrin-independent endocytosis.  The mechanism 
by which KCa2.3 is endocytosed will be defined using a combination of imaging, protein 
biochemical mutagenesis and cell biological techniques.

In a related project to the one above, we have recently demonstrated that KCa3.1 is targeted to the 
lysosome via the ESCRT machinery.  We have recently begun to utilize tandem ubiquitin 
binding entities (TUBES) to define the role of ubiquitinylation in this process.  By combining 
BLAP tagging and TUBES we are able to rapidly assess the ubiquitination of plasma membrane 
channels and correlate ubiquitinylation with endocytosis.  In this regard, we have now shown that 
the endocytosis of KCa3.1 is directly correlated with poly-ubiquitinylation of the channel.  By 
inhibiting ubiquitinylation we are able to block the channels endocytosis.  This was first identified 
using a 96-well plate assay to identify modulators of channel endocytosis and formed the basis of 
our upcoming publication in Future Medicinal Chemistry, detailing this approach.  Future studies 
will continue to explore the role of ubiquitin in the endocytosis of KCa3.1 as well as determine 
whether this is a regulated process.  For example, is this a classic K63-dependent ubiquitinylation 
process, or are other ubiquitin-linked side-chains involved?  Can the endocytosis of KCa3.1 be 
modified by second messengers generated in response to agonist stimulation?  Of course, we are 
also attempting to identify the deubquitinylating enzymes (DUBs) involved in ubiquitin removal 
as this is critical for both the proper degradation of KCa3.1 as well as the recycling of KCa2.3.  In 
this regard, we have begun a collaboration with Dr. Christian Loch at LifeSensors.  We have now 
screened KCa3.1 prior to and following endocytosis using a DUB CHIP and have identified USP8 
and USP2 as being DUBs critical in the endocytosis of this channel.  As both KCa2.3 and KCa3.1 
enter dynamic endosomal compartments, modulation of the rate-limiting steps in these events will 
allow for the regulation of the number of channels present at the plasma membrane such that the 
physiological response to agonists may be modified.  

Given that KCa3.1 is targeted to the basolateral membrane in polarized epithelia, where it plays 
a critical role in the generation of the electromotive driving force required for Ca2+-dependent 
agonists to stimulate Cl- and fluid secretion, an additional project, being undertaken in 
collaboration with Dr. Kirk Hamilton at the University of Otago in Dunedin, NZ, is designed to 
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understand the mechanisms by which this channel is correctly targeted and endocytosed in 
various model systems, including FRT, MDCK and LLC-PK1 cells.  In this regard, we have found 
that KCa3.1 is correctly targeted in each of these cell lines and that, similar to our studies on HEK 
cells and a microvascular endothelial cell line (HMEC-1), the channel is rapidly endocytosed.  
Further, we have generated chimeras between the C-terminal tail of KCa3.1 and the nerve growth 
factor receptor (NGFR, p75) and demonstrate that the C-terminus of KCa3.1 can redirect NGFR 
from its typical apical localization to the basolateral membrane in polarized epithelia.  Future 
studies will be designed to elucidate the molecular motifs involved in the basolateral targeting of 
this channel as well as understanding the molecular mechanisms involved in the correct targeting 
of this channel to the basolateral membrane.

Fourth, in conjunction with our studies outlined above, we are using our BLAP-tagged channels 
to develop a 96-well plate assay to screen siRNA libraries to identify novel proteins involved 
in the endocytosis, recycling and lysosomal targeting of KCa2.3 and KCa3.1.  By monitoring 
co-localization of these channels with a membrane marker over time we can determine whether 
knockdown of a specific protein influences the endocytic fate of these channels.  Given the crucial 
role these channels play in a host of physiological processes it is anticipated that the 
identification of these novel proteins involved in maintaining plasma membrane localization will 
provide unique targets for therapeutic intervention.

While the majority of our studies are being carried out in HEK cells in order to facilitate an initial 
understanding of these processes which have not heretofore been studied in the context of KCa2.3 
and KCa3.1, we similarly carry out crucial studies using the HMEC-1 microvascular endothelial 
cell line.  One of our future aims is to develop a virus based infection system, such that the 
trafficking of these channels can be studied in confluent endothelial monolayers.  This will not 
only allow us to gain a greater understanding of these channels in endothelial cells, but also afford 
us the opportunity to study the fate of these channels under more unique physiological situations, 
such as sheer stress.  

Given our interest in understanding these channels at a tissue/model system level, Cavita Chotoo, 
a graduate student in the lab, in collaboration with Drs. Cliff Luke and Gary Silverman at 
Children’s Hospital of Pittsburgh, is further defining the physiological role of one of these 
channels using C. elegans as a model system.  A single C. elegans SK channel homologue was 
targeted for deletion and this KO animal displays a developmental delay phenotype.  The 
exact nature of this phenotype is currently being studied.  Cavita has also generated transgenic C. 
elegans lines expressing GFP- and RFP-tagged channels to determine both an expression pattern 
profile as well as to determine the effect of overexpression of this gene product on 
physiological function.  Our data demonstrate that the C. elegans SK channel is expressed in both 
the gut as well as in numerous nerves, including the nerve ring, ventral nerve chord and ganglia in 
the tail.  Future studies will elucidate the role of this SK channel in this model physiological 
system.  Cavita has also begun to culture cells from her transgenic line which will allow us to 
define cells expressing the transgene and characterize these C. elegans channels by patch-
clamping.  We can then determine whether mutations at conserved amino acids to those identified 
by us in mammalian channels will produce similar phenotypes, including increased Ca2+ 
sensitivity; allowing us to evaluate the effect of a hyperactive phenotype on function at the level 
of an intact organism.  Finally, we can utilize known endocytic/recycling phenotypes in C. elegans 
to probe the regulation of the number of channels (N) in a model system and determine how 
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perturbations in N alter physiological function.  These studies will tie together our efforts on 
heterologously expressed channels to our proposed studies on channels within the 
microvasculature; providing us with a clear picture of how KCa2.3 and KCa3.1 are regulated at 
the plasma membrane.  Given the role of these channels in multiple disease processes, an 
understanding of how the number of channels is regulated at the plasma membrane is critical to 
understanding how these channels can be manipulated for therapeutic gain.
 
Peter F. Drain, Ph.D.
Associate Professor

Our laboratory studies cellular mechanisms underlying insulin secretion in health and disease. 
Currently, the experimental focus is on the cell biology of mutations and binding partners of two 
proteins that cause monogenic forms of diabetes:
(1) We are continuing our ongoing investigations into the structure-mechanism relations 
underlying the ATP-inhibited potassium (KATP) channel response to physiologically important 
ligands, ATP, ADP, and anti-diabetic sulfonylureas. In pancreatic beta cells, the KATP channel 
brings insulin secretion under the control of blood glucose levels. Our major goal is to establish 
the cellular mechanisms underlying how interactions of the KATP channel with its small 
molecular ligands and with its protein binding partners changes with high and low glucose 
metabolism, and consequent changes in insulin granule transport and exocytosis. Normally, the 
fraction of time the KATP channel spends in the inhibited state determines insulin secretory 
rates. When this regulation goes awry, serious complications at the whole-organism level lead to 
diabetes and other diseases. The research has fundamental importance to pharmaco-genetics, in 
which certain diabetic subjects with certain mutations can be transferred from insulin replacement 
therapy injected multiple times a day to an oral sulfonyluea pill once a day.
(2) Another key molecule in insulin secretion is insulin itself. Mutations in human proinsulin, 
the propeptide precursor to insulin, have been shown to cause clinical diabetes. In studying the 
associated cellular mechanisms underlying insulin biogenesis, trafficking, and secretion, we have 
combined confocal fluorescence microscopy and a novel molecular strategy to visualize insulin 
secretion in live cells. The Ins-C-GFP reporter has exploded our ability to look inside live 
insulin-secreting cells to study glucose-stimulated insulin biogenesis, vesicle transport and exo-
cytosis. Using this approach we have localized KATP channels to the beta cell’s large dense core 
vesicle (LDCV) where we have shown they mediate ATP- and glibenclamide-stimulated insulin 
secretion. In this way, the proteins whose mutation causes diabetes, the KATP channel and insulin, 
have a more intimate cell biological relationship and clinical pertinence than previous thought. 
Diabetic mutations in human insulin are used to study the beta cell biology of proinsulin 
trafficking, biogenesis, ER stress and protein degradation, and the consequences on insulin 
secretion. These investigations provide mechanistic details of the relationships between how 
KATP channels and insulin work together properly and fail to do so in diabetes. Trainees in our 
laboratory have the opportunity to combine the techniques of molecular genetics and confocal 
live-cell fluorescence imaging, with transgenic techniques to integrate understanding at the level 
of the molecule, organelle, whole cell, organ, and organism.

Georgia K. Duker, Ph.D.
Assistant Professor

My contributions to the University Of Pittsburgh School Of Medicine are primarily through 
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teaching. I contribute as a faculty member to twelve separate courses throughout the first and 
second years of the medical students’ education. My responsibilities include course director, 
lectures, problem based learning sessions, microscopy laboratories and tutorial sessions. For 
seven of these courses, I direct the microscopy labs in normal histology. My photographs have 
been formed into slide-based lab sessions to cover many of the organ system studied.  In 
resent years, a focus has been to contribute to the medical education web site:  http://navigator.
medschool.pitt.edu. Annotated Kodachrome collections now guide students through the renal, 
gastrointestinal, pulmonary, endocrine, musculoskeletal and reproductive systems. The entire 
Kodachrome collection is available to students in the Histology Resource Room adjacent to my 
office. Here, Kodachromes, glass slides, projectors, multiheaded microscopes and a variety of 
current texts are available for students to review material.   In 2003, I served as the course 
director for the Cell Structure, Metabolism & Nutrition course.   2003-04 also saw my 
participation in both the Basic Science Task Force and the Organ Systems Task Force; these 
committees oversaw the restructuring of the first two years of the medical school curriculum. 
From 2004 through to 2009, I am a co-director for the second-year Digestion and Nutrition 
course. 

Within the Department of Cell Biology and Molecular Physiology I am course director for the 
Graduate Histology course. This course is taken by the majority of our students. It is abroad 
survey of all the organ systems, focusing on structure/function correlations. For most students it 
is the only time they encounter a full body overview of systems beyond their own research. 
Graduate students within the Department of Cell Biology and Molecular Physiology may then 
serve as Teaching Fellows for the Histology labs within seven Medical School courses. One of 
my roles is coordinator of the Teaching Fellows, especially to oversee their training and 
preparation. 

A third role has emerged for me as a School of Medicine Coordinator for the Undergraduate 
Honors College Program. In 2002, I created a new course, Biomedicine: Past, Present and Future. 
The course has been taught five times. I examine 12 significant biotechnologies via their history 
and future applications. Twenty-eight faculty from the School of Medicine were recruited to 
contribute. This course is one of three from the School of Medicine to form the core requirements 
for a new Certificate in the History of Medicine. The Certificate program, coordinated by Dr. 
Johnathon Erlen, will be offered through the Undergraduate Honors College. It is an inter-
university program with course offering from the University of Pittsburgh, Duquesne University 
and Carnegie Mellon University. Students from all three universities are permitted to cross 
register for the courses. This is the first inter-university certificate program in Pittsburgh. 

Raymond A. Frizzell, Ph.D.
Professor, Chairman of Department
Director of Cystic Fibrosis Research Center

Dr. Frizzell’s interests concern the mechanisms of salt and water transport in secretory and 
absorptive epithelia and the regulation of these processes.  Specifically, we are defining defects in 
ion transport regulation in the genetic disease, cystic fibrosis (CF), membrane trafficking of wild-
type and mutant ion channel proteins, gene expression and therapeutic strategies.  Since most CF 
is caused by the cellular destruction of misfolded mutant CF proteins, our main research efforts 
focus on defining the steps in the biogenesis of the CF protein (CFTR), and the quality control 
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checkpoints where mutant CFTR proteins go ‘off-pathway’ and are degraded by the proteasome.  
For example, we recently implicated a novel that extracts CFTR from the endoplasmic reticulum 
membrane, providing a checkpoint in the early recognition of the most common CFTR folding 
mutant.  We are focusing our attention on other components of this complex, including the 
ubiquitin ligases with which it associates.  In addition, we have identified novel chaperone 
interactions that selectively target the common CFTR folding mutant for degradation, thus 
implicating them as therapeutic targets for correcting mutant protein biogenesis.  Finally, we have 
identified an 
alternative anion channel at the apical membranes of airway epithelial cells.  Its contribution to 
salt and water secretion across the airway is being assessed, as is its interaction with CFTR during 
their biogenesis.  The activation of this channel could provide an alternative to CFTR for 
regulation of airway liquid properties.
We also study the regulation of epithelial sodium transport in airway epithelia and the distal 
nephron of the kidney.  Our interests lie in identifying the factors that control the apical membrane 
density of the sodium entry channel, ENaC, and its insertion, retrieval and recycling at this critical 
step in sodium absorption.  The role of ubiquitylation and 14-3-3 protein binding are current 
topics of interest in the regulation of both CFTR and ENaC trafficking, as defects in these 
processes produce cystic fibrosis and hypertension.

Vernon L. Gay, Ph.D.
Associate Professor

Dr. Gay began his training in reproductive endocrinology as a graduate student at Indiana 
University in Bloomington.  While there he devised a technique for rapid transauricular 
hypophysectomy of rats and used available bioassays to obtain the first measurements of the half 
lives of endogenous LH and FSH in the rat. 

For his post-doctoral work Dr. Gay moved to the University of Michigan in Ann Arbor at a time 
when radio-immunoassays for gonadotropins (LH and FSH) were first available.  In addition to 
describing hormone profiles throughout the reproductive cycle of the female rat, he was one of the 
first to describe the phenomenon of pulsatile pituitary hormone secretion in any species 
(specifically the castrated rat). 

In the early 1970’s, Dr Gay moved to the School of Medicine at the University of Pittsburgh where 
he described the mating induced secretion of LH in cats. More recently, he has used an excitatory 
amino acid that is structurally related to the artificial sweetener “Aspartame” to induce pulsatile 
LH secretion and resultant precocious puberty in the rhesus monkey. 

Dr. Gay’s current interests are concerned with the neuronal networks that regulate pulsatile LH 
secretion in transgenic mice and in non-human primates.  He has described a theoretical and 
highly speculative pattern of neuronal development that might serve to explain both the long delay 
and the rapid onset of sexual development (puberty) in primates (Rhesus monkey and human).  In 
addition, he has recently participated in studies in which LH secretory patterns were monitored 
in transgenic mice expressing a green fluorescent protein in GnRH neurons.  The failure of such 
female mice to exhibit pulsatile LH secretion suggests that the altered GnRH neuron may exhibit a 
reduced ability to modify synaptic connections following the removal of steroid negative 
feedback.
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Yang Hong, Ph.D.
Assistant Professor

Establishing cell polarity is essential for cellular morphogenesis, function and tissue integrity. 
Using Drosophila epithelial cells as a model system, we aim to elucidate the fundamental 
mechanisms underlying the cell polarization by focusing on a group of so-called polarity proteins 
that play essential and conserved roles in regulating cell polarity. In order to systematically 
dissect their functions in Drosophila by genetic, cell biologic and proteomic approaches, we have 
developed a novel genetic tool termed “genomic engineering” that permits directed, efficient, and 
versatile modifications of a chosen genomic locus in Drosophila. Genomic engineering makes 
it possible for us to generate more than hundred novel knock-in alleles of polarity protein genes 
such as DE-Cadherin, Crumbs, Stardust and Lgl. These novel knock-in alleles include fluorescent 
protein knock-ins for live imaging assays, high-affinity epitope knock-ins for biochemical/
proteomic assays, and mutant alleles carrying defined point mutations and/or deletions for 
structure-function analyses.  These engineered alleles of selected polarity proteins already 
allowed us to identify novel molecular and cellular mechanisms of cell polarity, such as the 
regulation of adherens junction dynamics by polarity proteins during cell polarization. In 
addition, these alleles helped us to discover a novel regulatory mechanism of polarity proteins by 
hypoxia.

Sanford H. Leuba, Ph.D.
Associate Professor

Since the discovery of the nucleosome in the early 1970’s, scientists have sought to correlate 
chromatin structure and dynamics with biological function. More recently, we have learned that 
nucleosomes and chromatin play a critical role in the regulation of transcription, replication, 
recombination, and repair (Zlatanova and Leuba, 2004). Our laboratory uses an interdisciplinary 
approach combining the disciplines of molecular biology, biochemistry, engineering, and 
physics to try to understand at the single nucleosome and single chromatin fiber level how 
chromatin structure and dynamics regulate biological processes that use DNA as a template. To 
this end, we are applying several single-molecule approaches such as atomic force microscopy 
(AFM), magnetic tweezers, optical tweezers and single-pair fluorescence resonance energy 
transfer (spFRET) to native or reconstituted chromatin fibers of different protein compositions 
with the latter three methods using homebuilt instrumentation. Single-molecule techniques 
provide the sensitivity to detect and to elucidate small, yet physiologically relevant, changes 
in chromatin structure and dynamics. Recent examples of what we have been able to discover 
include the following: 

- We have been able to use AFM to detect conformational changes in chromatin fiber structure 
due to the presence of 24 methyl groups per nucleosome (Karymov et al., 2001) implying that the 
combined action of the DNA methylation and linker histone binding required to compact 
chromatin may affect the transcription of large chromatin domains.

- We also used AFM to investigate the role of histone variants in chromatin fiber structure 
(Tomschik et al., 2001). Eukaryl and archaeal organisms have similar fiber structure with 
differences likely related to the more complex needs of eukaryl organisms to regulate 
transcription. 
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- We have used optical tweezers to determine the piconewton forces necessary to unravel 
individual nucleosomes in a fiber context (Bennink et al., 2001) and found that the measured 
forces for individual nucleosome disruptions are in the same range of forces reported to be 
exerted by RNA- and DNA-polymerases. 

- We have used magnetic tweezers to observe a dynamic equilibrium between force 
dependent nucleosomal assembly and disassembly on a single DNA molecule in real time (Leuba 
et al., 2003) as a model of what happens to nucleosomes when a transcribing polymerase passes 
through the region where they are located. 

- We have used spFRET to demonstrate fast, long-range, reversible conformational fluctuations in 
nucleosomes between two states: fully folded (closed) with the DNA wrapped around the histone 
core, and open, with the DNA significantly unraveled from the histone octamer (Tomschik et al., 
2005), implying that most of the DNA on the nucleosome can be sporadically accessible to 
regulatory proteins and proteins that track the DNA double helix. 

- In collaboration with Saleem Khan (Molecular Genetics and Biochemistry), we have used 
spFRET to demonstrate that PcrA DNA helicase displaces RecA from both ssDNA as well as 
dsDNA (Anand et al., 2007), as a model for regulation of homologous recombination.

- In collaboration with Pedro Rodriguez-Collazo (Cell Biology and Physiology), we have 
developed a method to isolate in one-step histones containing their native post-translational 
modifications (Rodriguez-Collazo et al., 2009).  This method has also been patented and licensed.

Our future goals are to build combination single-molecule instruments to image and manipulate 
intramolecular nanometer movements in submillisecond real-time with piconewton force 
sensitivity (e.g., we want to observe directly what happens to the histones in a nucleosome in the 
path of a transcribing polymerase). We want to observe what changes in superhelicity occur upon 
nucleosome formation, nucleosome by nucleosome. We hope to resolve whether the positive 
supercoils generated by a transcribing polymerase are sufficient to displace histone octamers. In 
addition to chromatin, we are studying the mechanism of action of individual helicases 
unwinding DNA. We are also working on the capability to observe in real time single nucleosome 
dynamics in living cells.

Sandra A. Murray, Ph.D.
Professor

In Dr. Murray’s laboratory integrated approaches are being used in studies to assess the role of 
gap junctions and cell-to-cell communication in endocrine cell proliferation, migration, 
differentiation, and hormone production and to elucidation of factors regulating gap junction 
plaque assembly and degradation. Four different techniques (time-lapse video microscopy, 
immunocytochemistry, transmission electron microscopy, and western blot analysis) are being 
used to examine gap junction protein (connexin) trafficking, assembly into gap junction plaques 
at the cell membrane and subsequent degradation. The effect of over expression and inhibition of 
gap junctions on adrenal cell function, are being studied with vectors containing cDNA antisense, 
dominant-negative constructs, siRNA approaches, and antibody directed against gap junction 
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genes products. Together these studies are designed to elucidate the role connexin gap junction 
channels and cell-cell communication in regulating cell population response to physiological 
stimuli and to demonstrate the molecular machinery involved in gap junction protein trafficking 
and degradation.

Kathryn W. Peters, Ph.D.
Research Assistant Professor

The cystic fibrosis transmembrane conductance regulator (CFTR) is a cAMP/PKA-regulated 
chloride channel; its phosphorylation controls both channel gating and trafficking at the plasma 
membrane.  We are evaluating the distribution of CFTR and SNARE proteins in airway 
epithelial cells to determine their role in the trafficking process.  Our data suggest that CFTR 
resides in lipid microdomains and that the cAMP-induced increase in apical membrane CFTR 
density involves regulation of CFTR trafficking to these domains through physical interactions 
with syntaxin 4.  The presence of CFTR in lipid microdomains and increased amounts of CFTR 
in the plasma membrane after stimulation, suggest that CFTR is involved in trafficking in the 
human airway cell line, Calu-3.  

Pedro Rodriguez-Collazo
Research Assistant Professor

The nucleosome fold is the basic structural and functional unit of the chromatin (the complex 
between DNA, proteins and RNA) and consists of approximately 180 base pairs of DNA 
wrapped around an octameric complex of core histones 2(H2A, H2B, H3, H4) and a linker 
histone (H1).  The DNA array encodes the primary structure of the proteins, and at the same time 
a variety of proteins, for instance the histones, in turn, regulate the DNA-template processes thru 
a variety of mechanisms, which do not change the genetic code. Such inheritable changes in gene 
function (and expression) that do not involve changes in the DNA nucleotide sequence are 
commonly known as “epigenetic”. The combination of covalent histone modifications might 
generate a sort of “histone code” through which the cell could sensor its external and internal 
environmental status (‘environmental sensor’). We study how changes in histone modification 
in response to a variety of stimulus direct the DNA-template processes. We developed for these 
studies easy, innovative and sensitive methods for extracting and isolation the histones from 
intact undisturbed cells, in one single step without affecting their original patters of modifications 
(Reference 1). In addition, we are using variety of techniques and approaches, ranging from cell 
biology to biochemistry analysis to get insights on the relationship between chromatin structure 
and function.

Kathleen D. Ryan, Ph.D.
Associate Professor

Dr. Ryan’s primary role is Associate Director of the Office of Medical Education in the School of 
Medicine.  
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Guy Salama, Ph.D.
Professor

A central goal of Dr. Salama’s laboratory is to elucidate the mechanisms responsible for the 
initiation and termination of cardiac arrhythmias. An important step towards that end is to better 
understand the electrophysiology and function of the normal mammalian heart. To achieve these 
goals, new optical systems were developed to simultaneously map membrane potential (Vm) 
intracellular free calcium (Cai) at high spatila and temporal resolution using voltage-sensitive 
dyes and indicators of  Cai. Map of action potential (AP) propagation and repolarization are used 
to elucidate the mechanisms that generate spatial heterogeneities of AP durations and the 
interplay between dispersion of repolarization (DOR) and anisotropic conduction velocities (CV). 
Several parameters play a role in producing non-uniformities of repolarization: the anisotropy 
of fiber structure is now found to influence DOR as well as CV and spatial heterogeneities of 
ionic channel expression and of AP duration restitution following a change in heart rate. Another 
related issue is to map AP propagation transmurally from endocardium to epicardium in 3-
dimensions to elucidate the role of M-cells as (midwall cells) and of the specialized conduction 
system (i.e. Purkinje fibers) which may provide reentry pathways by forming a barrier of abrupt 
DOR. Animal models for cardiac arrhythmias include: acute ischemia in the guinea pig heart 
and rabbit models of the long QT syndrome (LQTS) and sex-related differences in ion channel 
expression. A number of mechanisms are being investigated as factors that promote arrhythmias 
in the LQTS: elevation of extracellular K+, sympathetic stimulation, and the role of spontaneous 
Ca2+ oscillation from the sarcoplasmic reticulum. Mapping spatial heterogeneities of Cai 
transients in mammalian hearts to determine the normal heterogeneities of Cai transients, in a 
wide range of physiological conditions to determined parameter that modulate Cai transients. This 
laboratory has also been at the forefront of investigations on the role of sulfhydryl oxidation-
reduction as a mechanism to regulate Ca2+ release from the sarcoplasmic reticulum (SR). This 
line of work is proceeding in very exciting directions. 1) We have found that nitric oxide (NO) 
and NO donors nitrosylate regulatory thiols on the SR Ca2+ release channel (e.g., ryanodine 
receptor) resulting in channel opening and release of Ca2+ from the SR. This mechanism seems 
to play a key role in Ca2+ homeostasis in striated muscles. 2) We recently found that the actions 
of NO can be reversed by thioredoxin, thioredoxin reductase, a thiol redox regulatory mechanism 
in mammalian cells which is linked to NAPDH metabolism.

Bela Schmidt, Ph.D.
Research Assistant Professor

My primary interests are the various proteins involved in the biogenesis and trafficking of CFTR 
molecules.  One such example is the cysteine string protein (Csp) that seems to exert a specific 
block on the biogenesis of CFTR molecules, arresting them in the endoplasmic reticulum. 
Interestingly, Csp also turned out to play a role in the proteasomal degradation of CFTR.

More recently, I have been focusing on the role sumoylation plays in CFTR biogenesis. Certain 
de-sumoylation enzymes markedly increase the intracellular level of the disease-causing ΔF508 
CFTR mutant, whereas they do not affect the level of wild type CFTR. Currently, I am 
investigating whether these desumoylating enzymes have therapeutical value for patients with 
cystic fibrosis.
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Donna Beer Stolz, Ph.D.
Associate Professor
Assistant Director of Center for Biologic Imaging

Overview: Angiogenesis is the process whereby new blood vessels sprout from existing vessels 
and requires that the specialized resident cells lining the vasculature, the endothelial cells (ECs), 
proliferate, migrate and differentiate spatially and temporally in response to specific signals. 
Vasculogenesis, on the other hand, has only recently emerged as an alternative mechanism of 
blood vessel growth in adult tissues and is the result of homing and engraftment of circulating 
EC precursors (ECPs) of bone marrow origin to sites of neovascularization. Both events are 
known to occur within the liver vasculature under very different conditions of growth, injury 
and repair, but the extent of each and the mechanisms by which they occur for each case is 
completely unknown.  We evaluate various signaling events that accompany blood vessel 
growth and repair during liver regeneration following partial hepatectomy, the result of cold 
ischemia/warm reperfusion injury following liver transplantation or warm ischemia/warm 
reperfusion following surgical resections for cancer.  Comparative analysis of these systems will 
elucidate both similar and dissimilar mechanisms that control these events and potentially lead 
to optimization of therapies that will reflect the specific requirements for injury based 
neovascularization in the liver. 
Specific Projects: Compared to other organs, the liver is relatively hypoxic. We have shown that 
non-neoplastic hepatocytes do not respond through hypoxia Inducible factor-1 (Khan Z, 
Michalopoulos GK & Stolz DB, Peroxisomal localization of hypoxia-inducible factors and HIF 
regulatory hydroxylases in primary rat hepatocytes exposed to hypoxia-reoxygenation Am J 
Path 126(4):1251-1269. 2006), but still manage to upregulate expression of angiogenic factors 
like VEGF, PAI-1 and amphiregulin. How this occurs is unclear, but suggests alternative 
pathways to activate hypoxia-inducible angiogenic factors, which in the context of liver, will not 
mirror angiogenesis events in vascular beds with innately higher oxygen tensions.   
 
Additional interests include novel subcellular localization patterns of specific signaling proteins 
such as peroxisomal iNOS, hypoxia inducible factor and its regulatory prolyl-hydroxylases in 
hepatocytes and other cell types.
 
Dr. Stolz is Assistant Director of the Center for Biologic Imaging and directs the electron 
microscopy facility of CBI. 

Fei Sun, Ph.D.
Research Assistant Professor

Dr. Sun’s research is focused on the regulation of protein processing in the endoplasmic 
reticulum (ER). His primary interest is to elucidate the mechanism(s) for CFTR folding and 
processing in the ER and to biochemically alter the processing. He is interested in the protein-
protein interactions between CFTR and molecular chaperones, such as Hsp70, Hsc70 and Hdj2. 
His interest also lies in functional proteomics to study protein processing. Techniques used 
include: molecular biology, protein chemistry, electrophysiological techniques and adenoviral or 
peptide-mediated gene transfer.



28

CBP Faculty Research Summaries
C

el
l B

io
lo

gy
 a

nd
 P

hy
si

ol
og

y
A

nn
ua

l R
ep

or
t

Patrick Thibodeau, Ph.D.
Assistant Professor

The primary research interests of my lab relate to the structure and function of ABC-transporter 
systems.  ABC transporters play key roles in a large number of cellular processes by facilitating 
the translocation of a variety of substrates, ranging in size from single ions and small molecules 
to peptides and large proteins.  Ongoing lab research focuses on ABC transporter structure and 
function, and how these structures are monitored and directed by cellular quality control 
machinery. The Pseudomonas aeruginosa Apr and Has protease-secreting ABC-transport 
systems are being used to probe the structural and mechanistic details associated with the 
translocation of large proteins implicated in the virulence of this, and other, human pathogens.  
Genetic and biochemical studies of these systems are directed towards understanding the 
recognition of substrate proteins and the mechanical details of their translocation.  Second, recent 
work has led to the development of two assays, amenable to high throughput screening, which 
allow for the identification of cellular components that monitor and regulate the biosynthesis of 
mammalian ABC-transporter systems.  Utilizing cytosolic domains from CFTR, we are currently 
working to identify the cellular machinery that facilitates the proper folding of wild-type CFTR 
and targets mutant forms of the protein for degradation.  Finally, structural and biochemical 
studies of human ABC-transporters implicated in human disease (cystic fibrosis; cardiac 
calcification and pseudoxanthoma elasticum) are aimed at understanding defects associated with 
protein mutation and disease patho-physiology.  

Linton M. Traub, Ph.D.
Associate Professor

Many molecules enter the cell interior within clathrin-coated vesicles, in process termed 
endocytosis. In the simplest sense, the clathrin-coated vesicle can be viewed as a nanomachine 
that temporally couples preferential retention of designated cargo with rapid vesicle assembly, 
invagination, and fission from the plasma membrane. In fact, this rapid process is critical to the 
way we move and think. At the tip of each axon, synaptic vesicles (packages of neurotransmitter) 
release their contents by fusing with the cell surface in response to stimulus-dependent calcium 
influx. Almost instantly, the membrane of the synaptic vesicle is then retrieved from the synapse 
within clathrin-coated vesicles. Clathrin-mediated endocytosis is thus tightly coupled to 
exocytosis, the stimulated release of neurotransmitter. Failure to recover synaptic-vesicle 
membrane results in both morphological disruption of the nerve terminal and defective neu-
rotransmission. Clathrin-coated vesicles also play an important role in controlling plasma LDL-
cholesetrol levels in humans and yolk protein accumulation in Drosophila and mosquitoes by 
promoting the rapid internalization of a family of related lipoprotein receptors. We study the 
mechanisms and molecules involved in clathrin-coat assembly. We are interested how this 
complex process, involving a network of more than 25 discrete protein components, is temporally 
coordinated to prevent chaotic seizures or run-away coat assembly. We have found recently that 
some of these protein components display unexpected cargo sorting properties that expand the 
overall sorting repertoire of the forming clathrin-coated vesicle. To understand how these 
complex structures assemble within only a minute or two, we use biochemical, cell biological, 
structural and live-cell imaging approaches to unravel the protein–protein interactions that 
orchestrate the formation of this elaborate protein-sorting machine.
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Yong Wan, Ph.D.
Associate Professor

Research interests in my laboratory focus on the role of ubiquitin-dependent proteolysis in 
biological regulation. Currently, we are studying the control of cell cycle progression by 
proteolytic regulation. We are also interested in investigating the role of proteolysis in the 
regulation of the DNA damage-repair process, in the renewal and differentiation of stem cells, 
and in the pathogenesis of tumor formation. The long-term goal is to understand the biochemistry 
of these protein degradation pathways and to develop new intervention strategies based on an 
understanding of proteolytic regulation to combat cancer and treat other human disease. To 
achieve this, we plan to develop mutidisciplinary approaches, including biochemical and genetic 
analyses as well as chemical genetic techniques. We will apply these methods using several 
systems including functional proteomics, mammalian tissue culture cells and mouse model 
system.

Simon C. Watkins, Ph.D.
Professor, Vice Chairman of Department
Director of Center for Biologic Imaging

The application of advanced imaging tools to the field of immunology is constantly revealing new 
facets of cellular and molecular behaviour within the immune system.  The goals of my research 
program are two fold.  To develop novel quantitative fluorescent based assays using optical 
microscopy, and secondly to explore the basic cell biology of the Dendritic cell in health and 
disease.  Recent accomplishments have been the demonstration that Dendritic cells are 
interconnected by a fine, reticulated network of tubules.  These tubules not only allow functional 
connection between cells at great distance but may allow selective transmission of proteins 
between cells.  At the moment we are exploring the various routes of molecular communication 
between dendritic cells, including tubes, microvesicles and cell contact to assess the potential of 
the mechanisms for antigen transfer amongst cells.

Allan Zhao, Ph.D.
Associate Professor

Obesity and type 2 diabetes have become serious health concerns in western societies. In the 
United States alone, approximately 25% of the population is obese; more than 60% are over-
weight. The American Diabetes Association estimates that currently there are about 16 million 
type 2-diabetic patients in the US.  Our research interest is focused on the molecular signaling 
events underlying the actions of leptin and insulin, two very important hormones that regulate 
bodyweight, food-intake as well as glucose and fat metabolism.  Recently, we have identified a 
novel mechanism that involves human C-reactive protein (CRP) as a circulating factor conferring 
leptin resistance in human obesity.  Part of the research effort in the lab also aims to elucidate the 
causes underlying the linkage between obesity and certain types of cancer.  Specifically, we are 
investigating the inhibitory effects of adiponectin, a hormone that is reduced in obesity, on the 
development and prognosis of endometrial cancer. The research work in my lab applies a wide 
range of tools, including biochemistry, molecular biology, and pharmacology.  In addition, vari-
ous kinds of spontaneous, transgenic, and gene-targeting animals models are used to mimic the 
situations in human obesity and type 2 diabetes.
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Study Sections (Fiscal Year 2009-10)

Meir Aridor, Ph.D.
Associate Professor

ad hoc grant reviewer for National Science Foundation
ad hoc grant reviewer for Israel Science Foundation

Catherine Baty,  Ph.D., D.V.M.
Research Assistant Professor 

Reviewer, American College of Veterinary Internal Medicine

Michael B. Butterworth, Ph.D.
Assistant Professor 

American Heart Association (AHA- Regional)
American Heart Association (National committee)
Medical Research Council (UK)

Daniel C. Devor, Ph.D.
Associate Professor 

ad hoc reviewer for Cystic Fibrosis Foundation
ad hoc reviewer for Department of Veterans Affairs

Peter F. Drain, Ph.D.
Associate Professor

American Diabetes Association, National Grant Review Panel
NIH, Metabolism Study Section

Yang Hong, Ph.D.
Assistant Professor 

FLY (Austin)

Vernon Gay, Ph.D.
Associate Professor 

ad hoc Consultant, National Science Foundation
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ad hoc Consultant, NICHD (Site Visits)

Guy Salama, Ph.D.
Professor

Reviewer for NSF, National AHA, Veterans Administration Research Program and Canadian 
Heart Association Grants
NIH-SBIR: July, 2009; February 22, 2010
NIH-PPG March 2, 2010

Alexander D. Sorkin, Ph.D.
Richard B. Mellon Professor and Chairman

NIH Neurodevelopment and neuroregeneration SC, June 2010 Ad Hoc
ASIRC (Italian Association for Cancer Research; standing member)

Donna Beer Stolz, Ph.D.
Associate Professor

NIEHS Ad Hoc Reviewer Superfund Research Training Program. October 2009 (ZES1-LWJ-M 
(01) 
NIDDK Ad hoc reviewer for Silvio Conti Digestive Diseases Centers ZDK1 March 2010 GRB-
8-M1

Linton M. Traub, Ph.D.
Associate Professor

ad hoc member of NIH ZRG, CSF, and NRSA Study Section
American Heart Association Mid-Atlantic Consortium Study Section
Member - NIH CSF study section 2006-2010
ad hoc grant reviewer National Science Foundation 
ad hoc grant reviewer Human Frontier Science Program
ad hoc grant reviewer The Wellcome Foundation
ad hoc grant reviewer Medical Research Council

Simon C. Watkins, Ph.D.
Professor and Vice Chairman, Director of Center of Biologic Imaging

NIH Study Section 2009/10 ZRG1 CB-N (58) R Panelist 7/20-7/21 2009
NIH Study Section 2009/10 ZRG1 SBIB-V (58) R Panelist 7/20-7/21 2009
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NIH Study Section 2009/10 ZRG1 IMST-F (30) S Shared Instrumentation  Chair of Panel 
07/22/2009-07/24/2009
NIH study Section National Primate Center, UC Davis, Sacramento Ca.  Oct 21-23 2010
NIH Study Section, S10,  Optical instrumentation November 12th 2009 (Chair of Panel)
NIH Study Section, High End Instrumentation November 13th 2009 (Chair of Panel)
ACS study section (Peer Review Committee on Clinical Cancer Research and Epidemiology) 
Atlanta GA Jan 27th-28th 2010
NIH Study Section ICMICS March 2nd-3rd 2010
Canadian Foundation for Innovation Study Section:  Toronto Canada January March 17th 2010
LCME Committee Faculty University of Pittsburgh Medical School Self Study Committee May 
2010
NIH study section, SBIRs, Washington DC June 30th 2010

Michael Butterworth.  Co-immunofluorescent labeling of ENaC (green) and membrane (red) in primary human 
bronchiolar epithelial cells from a cystic fibrosis donor.
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Faculty Advisory Committee Memberships (Fiscal Year 2009-2010)

Meir Aridor, Ph.D.
Associate Professor

University of Pittsburgh School of Medicine Interdisciplinary Biomedical Graduate Program- Cell 
Biology and Molecular Physiology Program Committee
Local Traffic Symposium; Organizing Committee Member
Cell Biology and Physiology Space Committee
Cell Biology and Physiology Faculty Recruitment Committee

Catherine Baty, Ph.D., D.V.M.
Research Assistant Professor

Committee Member for Health Sciences Course in Scientific Management and Leadership

Daniel Devor, Ph.D.
Associate Professor

Cell Biology and Physiology Departmental Tenure and Promotions Committee
Cell Biology and Physiology Faculty Recruitment Committee
Chair, Interdisciplinary Biomedical Graduate Program Recruiting Committee:  2010-2011
Vice-Chair, Interdisciplinary Biomedical Graduate Program Recruiting Committee:  2009-2010
Member, Interdisciplinary Biomedical Graduate Program Recruiting Committee:  2007-2009
Ad-hoc member, Interdisciplinary Biomedical Graduate Program Admissions Committee, 2010

Peter F. Drain, Ph.D.
Associate Professor

University of Pittsburgh School of Medicine Interdisciplinary Biomedical Graduate Program- Cell 
Biology and Molecular Physiology Program Committee
Cell Biology and Physiology Representative, Graduate Student Recruitment Committee
Scholarly Project Executive Committee Member

Georgia K. Duker, Ph.D.
Assistant Professor

Vice-President of the C. F. Reynolds History of Medicine Society of the University of Pittsburgh
Honor Council Hearing Board – School of Medicine
Promotions Committee
Retention Committee
Cell Physiology Course Design Committee
Co-director of Digestion & Nutrition Course, MSII



34

CBP Faculty Advisory Committee Memberships
C

el
l B

io
lo

gy
 a

nd
 P

hy
si

ol
og

y
A

nn
ua

l R
ep

or
t

Cell & Tissue Physiology Course design committee
Digestion and Nutrition course design committee
Coordinator for Graduate Teaching Fellows in Histology for 1st & 2nd year medical school 
curriculum
Coordinator of the University Honors College (undergrad) from the Medical School

Raymond A. Frizzell, Ph.D.
Professor and Director, Cystic Fibrosis Research Center

Member of Research Advisory Committee for the Health Sciences at the University of Pittsburgh.

Vernon L. Gay, Ph.D.
Associate Professor

Institutional Review Board (IRB)
Institutional Animal Care and Use Committee (IACUC)

Sanford Leuba, Ph.D.
Assistant Professor

University Molecular Biophysics and Structural Biology Program Admissions Committee.

Sandra A. Murray, Ph.D.
Professor

Research Advisory Committee - Morehouse School of Medicine
Advisory Committee Child Health Research Center Grant
Member of the Training Faculty Immunology Graduate Training Program
University of Pittsburgh M.D./Ph.D. Selection Committee Member
University of Pittsburgh Commencement and Honors Convocation Speaker Selection
University of Pittsburgh Provost’s Development Fund Advisory and Review Committee
Advisory Board Member for Survival Skills and Ethics Program
Postdoctoral Fellows Taskforce for School of Medicine
Cell Biology and Physiology Tenure and Promotions Committee
Co-Chairman of Session on Receptors and Signal Transduction, International Adrenal Conference
NIMH Training Grant Faculty Member - Advisory Committee 

Kathleen D. Ryan, Ph.D.
Assistant Dean for Medical Education

Course Organizing Committee, Reproductive and Developmental Biology, University of Pittsburgh 
School of Medicine curriculum revision.
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Chair, Institutional Animal Care and Use Committee, University of Pittsburgh
Promotions Committee, School of Medicine
Block Director, Basic Science Section, University of Pittsburgh, School of Medicine
Curriculum committee, University of Pittsburgh, School of Medicine
Retention committee (MS 1 & 2), University of Pittsburgh, School of Medicine
Retention committee (MS 2 & 3), University of Pittsburgh, School of Medicine

Guy Salama, Ph.D.
Professor

University of Pittsburgh School of Medicine Interdisciplinary Biomedical Graduate Program- 
Cell Biology and Molecular Physiology Program Committee

Alexander D. Sorkin, Ph.D.
Richard B. Mellon Professor and Chair

Cell Biology and Physiology Tenure and Promotions Committee
Cell Biology and Physiology Faculty Recruitment Committee

Donna Beer Stolz, Ph.D.
Associate Professor

University of Pittsburgh School of Medicine Interdisciplinary Biomedical Graduate Program- 
Cell Biology and Molecular Physiology Program Admissions Committee
Assistant Director - Cell Biology and Molecular Physiology Program
Interdisciplinary Biomedical Graduate Program Admissions Committee Tour Guide
Summer Undergraduate Research Program Director – Cell Biology and Physiology

Linton M. Traub, Ph.D.
Associate Professor

University of Pittsburgh School of Medicine Health Sciences Research Advisory Committee
University of Pittsburgh School of Medicine Doctoral Program in Molecular Biology  (PIMB) 
Admissions and Recruitment Committee
Cell Biology and Physiology Tenure and Promotions Committee
Cell Biology and Physiology Faculty Recruitment Committee
Cell Biology and Physiology Space Committee
Planning Committee of Local Traffic Symposium on intracellular membrane traffic 
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Simon C. Watkins, Ph.D.
Professor and Vice Chairman
Director of Center of Biologic Imaging

Cell Biology and Physiology Tenure and Promotions Committee
Cell Biology and Physiology Student Advisory Committee 					   
Cell Biology and Physiology Space Committee
Cell Biology and Physiology Faculty Recruitment Committee
Graduate Program, Curriculum Committee 								      

University of Pittsburgh School of Medicine, Research Advisory Committee			 
University of Pittsburgh Cancer Institute Core Resources Committee
University of Pittsburgh Tenure and Promotions Committee
Scientific Advisory Board, Starzl Transplant Institute
Intramural Bridging Fund Review Committee
Scientific Advisory Board: Roper Scientific
Member at Large, School of Medicine Executive Committee

Michael Butterworth.  Labeling of lipid rafts in mouse kidney epithelial cells. ENaC is know to 
reside in rafts and these membrane structures are involved in the channel’s regulation
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CBP Faculty Editorial Service

Faculty Editorships (Fiscal Year 2009-2010)

Michael B. Butterworth, Ph.D.
Assistant Professor

American Journal of Physiology – Renal Physiology
Frontiers in Renal and Epithelial Physiology
World Journal of Biological Chemistry

Raymond A. Frizzell, Ph.D.
Professor and Director, Cystic Fibrosis Research Center

Member, Editorial Board, Journal of Biological Chemistry
Associate Editor, American Journal of Physiology
International Editorial Board, Gene Therapy

Vernon Gay, Ph.D.
Associate Professor

Member, Editorial Board, Endocrinology
Member, Editorial Board, Biology of Reproduction

Alexander D. Sorkin, Ph.D.
Richard B. Mellon Professor and Chair

Molecular Biology of the Cell
Traffic
Current BioData Ltd

Linton Traub, Ph.D.
Associate Professor

Member, Editorial Board, Traffic
Member, Editorial Board, Cellular Logistics

Simon C. Watkins, Ph.D.
Professor and Vice Chairman,  Director of Center of Biologic Imaging

Member, Editorial Board, PittMed
Associate Editor, Experimental Biology and Medicine
Editor, Current Protocols in Cytometry
Editor, Experimental Science and Medicine
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Students in CBP Research

STUDENTS INVOLVED IN RESEARCH IN CBP FACULTY LABS
Snapshot as of June, 2010

GRADUATE STUDENTS ENROLLED IN CBMP PROGRAM

STUDENT LAB SUPPORT
Mark A. Bailey Daniel Devor, Ph.D.

Cell Biology & Physiology
Daniel Devor, Ph.D.
Cell Biology & Physiology

Paula J. Bernal Claudette St. Croix, Ph.D.
Environmental/Occupational 
Health

Claudette St. Croix, Ph.D.
Environmental/Occupational 
Health 

Ethan Block Jess Klarlund, Ph.D.
Ophthalmology

Jess Klarlund, Ph.D.
Ophthalmology

Cavita Chotoo Dan Devor, Ph.D.
Cell Biology & Physiology

Dan Devor, Ph.D.
Cell Biology & Physiology

ShanShan Cui
  

Ora Weisz, Ph.D.
Medicine/Renal

Ora Weisz, Ph.D.
Medicine/Renal

Bado Hewa DeFranco Sandra Murray, Ph.D.
Cell Biology & Physiology

Sandra Murray, Ph.D.
Cell Biology & Physiology

Elizabeth Delorme-
Axford

Carolyn Coyne, Ph.D.
MMG

Carolyn Coyne, Ph.D.
MMG

Siobhan Gregg Laura Niedernhofer, M.D., 
Ph.D. MMG

Laura Niedernhofer, M.D., Ph.D. 
MMG

Anupma Jha Linton Traub, Ph.D.
Cell Biology & Physiology

Linton Traub, Ph.D.
Cell Biology & Physiology

Xinxian Qiao Yong Wan, Ph.D.
Cell Biology & Physiology

Yong Wan, Ph.D.
Cell Biology & Physiology

Daniel Roh James Funderburgh, Ph.D.
Ophthalmology

James Funderburgh, Ph.D.
Ophthalmology

Mark R. Silvis Neil Bradbury, Ph.D./
Raymond Frizzell, Ph.D.
Cell Biology & Physiology

Neil Bradbury, Ph.D./
Raymond Frizzell, Ph.D.
Cell Biology & Physiology

Arvind Suresh Jennifer Condon, Ph.D.
OB/GYN

Jennifer Condon, Ph.D.
OB/GYN
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Christina Szalinski Ora Weisz, Ph.D.
Medicine/Renal

Ora Weisz, Ph.D.
Medicine/Renal

James Thieman Linton Traub, Ph.D.
Cell Biology & Physiology

Linton Traub, Ph.D.
Cell Biology & Physiology
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Cell Biology and Physiology Training Grants
FY10 and FY11

The Department of Cell Biology and Physiology has secured individual post-doctoral fellow 
sponsorship for a number of our research personnel.

FY10 Projects

Devor lab: Molecular Mechanisms of SK3 and IK1 Channel Endocytosis and Downstream 
Trafficking in Endothelial Cells (American Heart Association)

Frizzell lab: 14-3-3 Proteins Participate in the Regulations of CFTR Biogenesis (American Heart 
Association)

The combined funding for these post doctoral fellowship grants is $87,251 in FY10 (Total costs, 
annualized).

FY11 Projects

Frizzell lab: 14-3-3 Proteins Participate in the Regulations of CFTR Biogenesis (American Heart 
Association)

The combined funding for these post doctoral fellowship grants is $36,319 in FY11 (Total costs, 
annualized).

Program Grant Training Program:
The Cystic Fibrosis Center funded Research Development Program (RDP) offer training funds to 
qualified post doctoral candidates, as follows: 

FY10 Program Grant Training Funds - $70,000
FY11 Program Grant Training Funds - $70,000
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Cell Biology and Physiology Program Grants (Fiscal Year 2009-10)

The Department of Cell Biology and Physiology is funded for four Program Grants,three by the 
National Institutes of Health and one by the Cystic Fibrosis Foundation, as follows:

National Institutes of Health Cystic Fibrosis Research and Translation Core Centers 
Program (Principal Investigator/Program Director - Raymond A. Frizzell, Ph.D.):
(Abstract from the original application) A Cystic Fibrosis Research Center has existed at the 
University of Pittsburgh since 1997, although its structure and support mechanisms have, and 
continue to, change.  The current center gathers over $9.6M in external grants and contracts in 
support of CF-related research.  It consists of 39 investigators in 7 departments, whose research is 
focused in three major areas.  The area of Cell and Molecular Biology of CF, directed at studies 
of CFTR in model systems and human airway cells, is led by Drs. Raymond Frizzell and Joseph 
Pilewski, and is supported largely through NIH R01 and Cystic Fibrosis Foundation (CFF) grants, 
as well as pharmaceutical industry contracts.  This group studies mechanisms of CFTR biogenesis, 
trafficking and regulation, the role of CFTR in airway cell and pancreatic physiology, airway stem 
cells, and the epithelial sodium channel (ENaC), its regulation and its relation to the activity of 
CFTR.  Therapeutic approaches evolving from several of these basic studies are being pursued as 
well.  A second research area, Lung Infection and Inflammation, headed by Dr. Jay Kolls, focuses 
on the pulmonary inflammatory response to bacterial infection in human airway cell and animal 
models, defining the underlying mechanisms of these responses and how they can be modified 
therapeutically.  This work is also supported primarily by NIH and CFF grants, and it represents 
a new and rapidly growing area within the Center.  The third and also expanding area of focus is 
Clinical Research in CF, headed by Drs. Joseph Pilewski and David Orenstein.  This group is 
pursuing several clinical studies that have emerged from the basic science initiatives of the Center, 
as well as projects within the Therapeutic Development Network (TDN) of the CFF; it is 
supported primarily by CFF grants at present.  The proposed CF Research and Translation Core 
Center will be directed by Dr. Raymond Frizzell, who also directs the CFF-sponsored Research 
Development Program, a current NIH SCOR entitled ‘CFTR in Airway Cell Function’, is co-
investigator on a T32-supported training program in epithelial cell biology, and participates in two 
other T32 training programs.  Drs. Jay Kolls and Joseph Pilewski will serve as Associate Directors 
of the Center.  The Center will be comprised of three cores other than the Administrative: Human 
Airway Cell Physiology (Raymond Frizzell and Joseph Pilewski, co-directors), Clinical Studies/
Outcomes (Jay Kolls and Joseph Pilewski, co-directors), and Imaging (Simon Watkins, director).  
In addition, the Core Center will operate a Pilot and Feasibility Program to encourage new ideas 
and investigators in CF research.  Of past P/F projects within the NIH SCOR application, 100% 
have received NIH R01 grant support and all continue to be involved in CF research.  This Center 
emphasizes the translation of basic knowledge into applied therapeutics.  The projected funding 
period should witness the clinical testing of several novel strategies originating at the Center in CF 
patients.

This program grant totaled $871,998 (total costs) in FY10.



43

C
ell B

iology and Physiology
A

nnual R
eport

CBP Program Grants

Cystic Fibrosis Center funded Research Development Program (Principal Investigator/
Program Director - Raymond A. Frizzell, Ph.D.):
(Abstract from the original application) A Cystic Fibrosis Foundation sponsored Research 
Development Program Center has existed at the University of Pittsburgh since 1997.  The current 
center gathers over $9.6M in external grants and contracts in support of CF-related research.  It 
consists of 40 investigators in seven departments, whose research is focused in three major areas.  
The area of Cell and Molecular Biology of CF, directed at studies of CFTR in model systems and 
human airway cells, is led by Drs. Raymond Frizzell and is supported largely through NIH R01 
and Cystic Fibrosis Foundation (CFF) research grants, as well as pharmaceutical industry 
contracts.  This group studies mechanisms of CFTR biogenesis, trafficking and regulation, the role 
of CFTR in airway cell and pancreatic physiology, airway stem cells, and the epithelial sodium 
channel (ENaC), its regulation and its relation to the activity of CFTR.  Therapeutic approaches 
evolving from several of these basic studies are being pursued as well.  A second research area, 
Lung Infection and Inflammation, headed by Dr. Jay Kolls, focuses on the pulmonary 
inflammatory response to bacterial infection in human airway cell and animal models, defining the 
underlying mechanisms of these responses and how they can be modified therapeutically.  This 
work is also supported primarily by NIH and CFF grants, and it represents a new and rapidly 
growing area within the Center.  The third and also expanding area of focus is Clinical Research 
in CF, headed by Dr. Joseph Pilewski.  This group is pursuing several clinical studies that have 
emerged from the basic science initiatives of the Center, as well as projects within the Therapeutic 
Development Network (TDN) of the CFF; it is supported primarily by CFF grants at present.  The 
proposed RDP renewal will be directed by Dr. Raymond Frizzell, who directs the current RDP, 
a current NIH SCOR entitled ‘CFTR in Airway Cell Function’, and a recently reviewed is co-
investigator on a T32-supported training program in epithelial cell biology, and participates in two 
other T32 training programs.  Drs. Jay Kolls and Joseph Pilewski will serve as Associate Directors 
of the Center.  The Center will be comprised of three cores other than the Administrative: Human 
Airway Cell Physiology (Raymond Frizzell and Joseph Pilewski, co-directors), Clinical Studies/
Outcomes (Jay Kolls and Joseph Pilewski, co-directors), and Imaging (Simon Watkins, director).  
In addition, the Core Center will operate a Pilot and Feasibility Program to encourage new ideas 
and investigators in CF research.  Of past P/F projects within the NIH SCOR application, 100% 
have received NIH R01 grant support and all continue to be involved in CF research.  This Center 
emphasizes the translation of basic knowledge into applied therapeutics.  The projected funding 
period should witness the clinical testing of several novel strategies originating at the Center in CF 
patients. 

This program grant totaled $450,000 (total costs) in FY10.  For more up to date information 
regarding the research conducted under this program grant, visit our website at:  
http://www.cbp.pitt.edu/centers/cfrc.html.

National Institutes of Health funded Specialized Cooperative Center in Reproduction 
Research (Principal Investigator - Tony M. Plant, Ph.D.):
(Abstract from the original application) The mission of the Specialized Cooperative Centers 
Program in Reproduction Research (SCCPRR) at the University of Pittsburgh School of 
Medicine continues to be the study of the physiology (integrative genomics) of the control systems 
that govern gonadal function in higher primates, including man.  This mission of the Pittsburgh 
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SCCPRR, which reflects the long-standing forte of this Center to employ nonhuman primate 
models to better understand human reproduction, is pursued by integrating molecular, cellular 
and system approaches.  The Center will be comprised of two Technical Service Cores 
(Primate and Assay) with an open access format to subserve six SCCPRR projects (four in 
Pittsburgh), three projects at the Cooperative Reproductive Sciences Center at Morehouse School 
of Medicine, and several other programs supported by either R01 or R21 grants.  Three of the 
four Pittsburgh SCCPRR projects focus on the development and control of the testis, with a 
particular emphasis on the regulation of proliferation and differentiation of stem spermatogonia 
(male germline stem cells, GSCs) and their niche providing somatic cells of Sertoli.  Studies of 
premeiotic spermatogonia will be restricted to the human and monkey testis, and although the 
molecular biology underlying Sertoli cell proliferation and differentiation will be elucidated with 
nonprimate models, we aim to concomitantly translate findings in the rodent to the monkey.  The 
fourth project will examine the control mechanisms that govern the early stages of follicular 
development using a nonhuman primate model.  Both conceptual and methodological bridges 
link the four projects.  In this regard, there are parallels in the paracrine control of follicular 
development, on the one hand, and the regulation of the male germinal epithelium, on the other.  
At the technical level, methodology developed at the Pittsburgh Center for controlling gene 
expression in granulosa cells will find direct application to the study of Sertoli cell biology in 
this proposal.  The theme of the primate gonad is explored with vertical balance in investigator 
experience, and it is anticipated that this approach will guarantee that the Pittsburgh SCCPRR 
will continue to contribute significantly to our understanding of human reproduction and to the 
treatment of its disorders.

This program grant totaled $1,302,838 (total costs) in FY10 ($235,701 of this total cost is for a 
stimulus administrative supplement).  For more up to date information regarding the research 
conducted under this program grant, visit our website at:   http://www.crrp.pitt.edu.

National Technology Centers for Networks and Pathways
(Principal Investigators –Simon Watkins, Ph.D.):

Over the last several years, microscopy as a scientific tool has reinvented itself.  It has changed 
from a group of principally descriptive methodologies, to a wide range of quantitative tools and 
techniques to investigate the molecular organization of organs, tissues and cells. The University 
of Pittsburgh and Carnegie Mellon University (CMU) are homes to two of the leading imaging 
laboratories in the country; developing and applying novel fluorescent imaging tools to cutting 
edge biomedical research.  At the Center for Biologic Imaging (CBI) of the University of 
Pittsburgh, we use commercially available and home built computer aided microscopic imaging 
tools to study these reporters within the context of living cells, tissues, and animals. The 
Molecular Biosensor and Imaging Center (MBIC) at CMU has a long history of developing and 
applying innovative microscopy and imaging technologies.   The ultimate goal of this Center will 
be to act as a catalyst to strengthen and expand the impact of the new probe developments by 
providing facilities and expertise to test and validate the probes in the context of the driving 
biological projects and ultimately the research community at large.  In addition, this Core will 
provide the facilities and broad scope of knowledge and experience required to combine cells, 
reagents, imaging technologies, software and informatics to create high quality, robust 



45

C
ell B

iology and Physiology
A

nnual R
eport

CBP Program Grants

applications for cellular analysis. These applications will be validated 
in the laboratories of the context of the driving biological projects, and 
then made available to the research community as a whole.  

This program grant totaled $444,371 (total costs) in FY10.

Michael Butterworth. “Heatmap” graph of up (green) and down (red) regulated 
miRNAs following steroid hormone treatment for all known mouse miRNAs 
(~950)
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New CBP Research Recruits in FY10

Name	 Rank	 Lab Association
 	  	  
Faculty Level	  	  
Paul J. Sammak	 Visiting Associate Professor
Alexander D. Sorkin	 Chair & Professor
		
Post Doctoral Level	
John Caltagarone	 Post Doctoral Associate	 Dr. Alexander Sorkin
Weijie Liu	 Post Doctoral Associate	 Dr. Yang Hong
Rita Papp	 Post Doctoral Associate	 Dr. Guy Salama

Electrophysiology Patch Clamp
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Graduate Program in Cell Biology and Molecular Physiology

The program in Cell Biology and Molecular Physiology has a rich tradition of scientific 
training and discovery. Graduates of the Ph.D. program are now chairs of departments at 
six major U.S. medical schools. Today, the department brings together basic and clinical 
research faculty who are dedicated to their research programs and to the training of 
students. Among the medical school departments, this faculty is uniquely focused on 
integrative biology; that is, using the tools of genetics and molecular biology to understand 
the integrated functions of cells and organisms in the era following description of the 
human genome.

The educational component of the program offers students the opportunity to interact with 
multiple, well-supported faculty with international reputations. Stipends are provided for 
the students throughout their training.  Students in the program enjoy a rich experience 
going far beyond formal classroom training, including numerous journal clubs, research 
conferences and the opportunity to attend national and international meetings.

The central theme of integrative biology in our program plays out in research projects that 
are focused on important diseases, including heart disease, cancer and diabetes, as well as 
inherited disorders of developmental and reproductive functions.

Genetic Disorders of Ion Channels
Inherited mutations in ion channels are responsible for many genetic diseases, including 
cystic fibrosis (CF). The department is home to a Specialized Center of Research in CF 
funded by the NIH (one of only two in the country) and the CF Foundation. Here, 
scientists are defining the factors that regulate ion channel activity and their expression 
on the plasma membrane. Inherited disorders of ion channels beyond CF include chronic 
obstructive pulmonary disease and hypertension. Program scientists are using biochemical, 
molecular expression, electrophysiologic, cell biologic and transgenic techniques to 
identify the channels involved in these processes and to define their regulation.
Focus group Faculty:
Dan Devor, Ph.D.
Ray Frizzell, Ph.D.
Patrick Thibodeau. Ph.D.
Kenneth Hallows, M.D., Ph.D. (Medicine, Renal)
Tom Kleyman, M.D. (Medicine, Renal)

Molecular Basis of Cardiac Arrhythmias
Molecular engineering of ion channels and high-speed imaging are being used to study the 
electrophysiology of the heart with the goal of identifying the mechanisms responsible for 
the initiation and termination of cardiac arrhythmias.
Focus group Faculty:
Guy Salama, Ph.D.
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Regulation of Gene Expression during Development
Identifying the factors that control gene expression is central to understanding how normal 
and malignant cell growth is regulated. Scientists in this program are identifying 
components of the gene transcription machinery that mediate signaling by steroid and 
peptide hormones, which control germ cell development and somatic cell differentiation. 
The regulation of gene expression is critical for many differentiated cell functions 
including fertility, hormone secretion, cell-cell communication and motor development. 
Members of this program are studying how alterations in these processes can lead to 
infertility, changes in wound healing, muscular dystrophy and cancer.
Focus group Faculty:
Pat Hebda, Ph.D. (Otolaryngology)
Yang Hong, Ph.D.
Nirmala Sundar-Raj, Ph.D. (Ophthalmology)
Donna Beer Stolz, Ph.D.
Shivalingappa Swamynathan Ph.D. (Ophthalmology)
Simon C. Watkins, Ph.D.

The Molecular Events Leading to Cancer
Areas of study include the regulation of chromatin structure that is essential for faithful 
function of the cell at the DNA level and the modifications of proteins that are required for 
the correct timing of cell division.
Focus group Faculty:
Sanford Leuba, Ph.D.
Laura J. Niedernhofer, M.D., Ph.D. (Microbiology and Molecular Genetics)
Yong Wan, Ph.D.

Membrane Traffic of Proteins and Lipids
Much of modern cell biology is focused on the mechanisms that target proteins and 
lipids to their proper cellular destinations. The controlled movement of membranes is 
critical for the actions of growth factors, the secretion of hormones and neurotransmitters, 
the processing of antigens during the immune response, the maintenance of cell polarity 
and many other vital cell functions. Scientists in this program are identifying the cellular 
compartments involved in these processes and the mechanisms that regulate membrane 
flow between them. Success in this venture leads to identification of the cell’s sorting and 
targeting machinery, high-resolution structures of the proteins that mediate these processes 
and an understanding of how the physical interactions among these proteins are regulated.
Focus group Faculty:
Gerard Apodaca, Ph.D. (Medicine, Renal)
Meir Aridor, Ph.D.
Carolyn Coyne, Ph.D.
Tom Kleyman, M.D. (Medicine, Renal)
Sandra Murray, Ph.D.
David H. Perlmutter, M.D. (Pediatrics)
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Linton Traub, Ph.D.
Ora Weisz, Ph.D.  (Medicine, Renal)

Reproductive Biology
The neuroendocrine control of the hypothalamic-pituitary-gonadal axis is central to 
human sexual maturation and fertility. To better understand and replicate human 
reproductive processes, program members utilize rhesus monkeys as a model system. For 
this work, the Center for Research in Reproductive Physiology maintains a colony of 350 
rhesus monkeys. Studies of these animals are conducted in tandem with investigation of 
human pathophysiology, and contemporary molecular and cell imaging techniques are 
applied to physiological paradigms to study signal transduction pathways, stress, puberty, 
spermatogenesis, fertility preservation, ovarian function, parturition, aging and endocrine 
disruptors.
Focus group Faculty:
Jennifer Condon, Ph.D.
Tony Plant, Ph.D.
William Walker, Ph.D.
Anthony Zeleznik, Ph.D.

Signal Transduction in Diabetes
Regulated secretion of insulin by the pancreas and the actions of insulin and leptin in 
muscle, fat and liver cells are critical for controlling the body’s energy metabolism. 
Disruption of these processes leads to diabetes or obesity. Researchers in this program are 
defining the cell signaling mechanisms that control glucose-stimulated insulin secretion 
by pancreatic cells, and those that underlie the actions of insulin and leptin in the control 
of glucose and fat metabolism in peripheral tissues. By using cell models to identify the 
important response components, researchers are generating transgenic animal models to 
alter the expression of these signaling components to determine the mechanisms that lead 
to diabetes and obesity.
Focus group Faculty:
Peter Drain, Ph.D.
Abhiram Sahu, Ph.D.
David Whitcomb, M.D., Ph.D. (Medicine, Gastroenterology)
Allan Zhao, Ph.D.

Center for Biological Imaging
A state-of-the-art imaging center, which is actively involved in the development and 
application of all aspects of cutting edge microscopic imaging. Through this unique 
facility, advances in laser confocal microscopy, live cell multicolor fluorescence 
microscopy, electron microscopy and computer-assisted image processing have facilitated 
program research efforts and collaborations. Currently the center is developing new 
methods for imaging multiparallel data sets both in vitro and in vivo.
Director of CBI:
Simon Watkins, Ph,D.
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Courses in the Cell Biology and Molecular Physiology Graduate Program

No New Courses in FY10

Course List July 2009 – June 2010

Title:  MS Thesis Research
Course Number:  2800
Course Director:  William Walker
When:  Fall Term, Spring Term, Summer Term
Prerequisites:	 INTBP 2000 Foundations of Biomedical Sciences
		  INTBP 2005 Conference

Description:  A directed research project that results in a thesis for a Master’s Degree.

Title:  Cell and Molecular Physiology
Course Number:  2830
Course Director:  Raymond Frizzell
When:  Spring Term
Prerequisites:	 INTBP 2000 Foundations of Biomedical Sciences
		  INTBP 2005 Conference
Core Course for:  Cell Biology and Molecular Physiology Program

Description:  This course consists of lectures, problem-solving sessions, and examination of 
original papers.  A main focus will be on the application of modern biophysical and 
molecular-genetic approaches in the analysis of cellular function.  Topics include: 1) membrane 
transport; pumps, channels, and bio-electrical potentials; 2) excitable membranes; 3) regulation 
of ion channels; 4) absorptive and secretory functions of epithelia; 5) signal transduction;  6) 
molecular motors, cell motility, and muscle contraction.

Title:  Regulation of Membrane Traffic
Course Number:  2840
Course Director:  Gerard Apodaca/Ora Weisz
When: Summer Term
Prerequisites:	 INTBP 2000 Foundations of Biomedical Sciences, INTBP 2005 Conference 
Core Course for: students in the Program in Cell Biology and Molecular Physiology with 
research focus in cellular biology

Description:  The focus of this course is to analyze membrane/protein traffic along both the 
biosynthetic and endocytic pathways. Particular emphasis will be placed on how this traffic is 
regulated and how it is disrupted during disease. The topics change each year and are tailored 
to the interests of the students. The topics this year include, the role of dynamin and dynamin-
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associated proteins in receptor-mediated endocytosis, the function of Rab5 and its effector EEA1, 
regulation of traffic between early and late endosomes, quality control in the ER-associated 
degradation pathway, viral strategies for subversion of host cell defenses, regulation of trafficking 
of the TGN-associated proteinase furin, down-regulation of MHC class I by the HIV Nef protein, 
and transport between the secretory pathway and the cytosol.

Title:  Research Seminar/Cell Biology Membrane Trafficking
Course Number:  2852
Course Director:  Gerard Apodaca
When: Fall Term, Spring Term
Prerequisites: INTBP 2000 Foundations of Biomedical Sciences; INTBP 2005 Conference
Core Course for: students in the Program in Cell Biology and Molecular Physiology with research 
focus in cellular biology

Description: Advanced research seminar with journal club format specializing in current aspects 
of cell-cell communication, cell signaling, and membrane/protein traffic.

Title:  Research Seminar/Reproductive Physiology
Course Number:  2853
Course Director:  Tony Plant
When: Fall Term, Spring Term
Prerequisites:	 INTBP 2000 Foundations of Biomedical Sciences
		  INTBP 2005 Conference

Description:  Advanced research seminar with journal club format specializing in current aspects 
of reproductive physiology.

Title:  Research Seminar/Molecular Physiology
Course Number:  2855
Course Director:  Thomas Kleyman
When:  Fall Term, Spring Term
Prerequisites:	 INTBP 2000 Foundations of Biomedical Sciences
		  INTBP 2005 Conference

Description:  Advanced Research Seminar with Journal Club format specializing in current 
aspects of molecular and cellular physiology.

Title:  Research Seminar/Stem Cells
Course Number:  2856
Course Director:  Susan D. Reynolds
When: Fall Term, Spring Term
Prerequisites:	 INTBP 2000 Foundations of Biomedical Sciences
		  INTBP 2005 Conference
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Description:  The Stem Cell Journal Club will focus on recent articles addressing mechanisms 
regulating proliferation and differentiation of adult tissue-specific stem cells, interaction of these 
cells with stem cell niches, and use of these cells for tissue regeneration.  Each week, one stu-
dent will be responsible for selection and distribution of a relevant paper, and preparation of a 15 
minute overview of the field and central hypotheses.  The paper will then be discussed in a round-
robin fashion with other members of the journal club presenting data.  Students will be graded 
according to the quality of their introductory presentation and their participation in the 
discussion.

Title:  Multiparametric Microscopic Imaging
Course Number:  2860
Course Director:  C laudette St. Croix/Donna Stolz
When:  Summer Term
Prerequisites:	 INTBP 2000 Foundations of Biomedical Sciences
		  INTBP 2005 Conference

Description:  1) a lecture/lab course that immerses students in the theory and practical aspects of 
modern microscopic imaging.  The fields will cover the theory and implementation of all types of 
light and electron microscopy and computer aided imaging.  Students will be expected to reach a 
functional capability in a selected technology.

Title:  Histology
Course Number:  2870
Course Director:  Georgia Duker
When:  Spring Term
Prerequisites:	 INTBP 2000 Foundations of Biomedical Sciences
		  INTBP 2005 Conference

Description:  The objective of this lecture/lab course is to comprehend the relationship between 
structure and function at the cell, organ and organ system levels.  Focus is placed on the 
integration of cell biology, classical histology and basic physiology of each of the organ systems, 
with the exclusion of the central nervous system.  This knowledge is applied by building skills in 
the interpretation of light and electronmicrographic images of cells and organs.  This course is a 
requirement for those graduate students wishing to serve as teaching fellows in Histology for the 
Medical School.

Title:  Cell Biology of Normal & Disease States
Course Number:  2880
Course Director:  Gerard Apodaca
When:  Spring Term 
Prerequisites:	 INTBP 2000 Foundations of Biomedical Sciences
		  INTBP 2005 Conference
Core Course for:  Cell Biology and Molecular Physiology Program

Description:  This course will extend basic knowledge of cell and molecular biology obtained 
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in Foundations of Biomedical science.  The lectures will focus on four or five intensely active 
research areas of cell biology.  Basic principles will be reinforced by considering disease states in 
which these processes are defective.  Examples:  cell growth and cancer, cell polarity and protein 
targeting, diseases of ion channels, cell biology of diabetes.  Lectures and discussion groups.

Title:  Directed Study
Course Number:  2890
Course Director:  William Walker
When:  Fall Term, Spring Term, Summer Term
Prerequisites:	 INTBP 2000 Foundations of Biomedical Sciences
		  INTBP 2005 Conference

Description:  This course provides the student an opportunity to carry out a specific laboratory 
project in any area of interest in Cell Biology or Physiology.

Title:  Ph.D. Dissertation Research
Course Number:  3800
Course Director:  William Walker
When:  Fall Term, Spring Term, Summer Term
Prerequisites:	 Successful completion of the Comprehensive Examination
		  INTBP 2000 Foundations of Biomedical Sciences
		  INTBP 2005 Conference

Description:  After advancement to candidacy for the Ph.D. degree, students enroll in this course 
to pursue original experimental laboratory research.  The results of which will provide the 
substance of their doctoral dissertation.  A minimum of forty credits of this course are required for 
the Ph.D. degree in the School of Medicine.
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Faculty Teaching Honors (Fiscal Year 2009-2010)

Georgia K. Duker, Ph.D.
Assistant Professor

Excellence in Education Award Presented by the Class of  2012 – Small Group Facilitator

Hooder, University of Pittsburgh Graduating Medical School Graduating Class of 2010

Student National Medical Association (SNMA) Open Door Award 2010

Michael Butterworth. Immunofluorescent labeling of early endosomal compartments (EEA1) in mouse kidney epithelial cells. ENaC 
traffics through these vesicles en route to recycling back to the membrane surface
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Cell Biology and Physiology/Pharmacology Machine Shop

Current Cell Biology and Molecular Physiology Graduate Program Students

Student	 Mentor	 Year
Mark A. Bailey	 Dr. Daniel Devor  	 8th
Paula J. Bernal	 Dr. Claudette St. Croix  	 6th
Ethan Block	 Dr. Jess Klarlund  	 6th
Cavita Chotoo	 Dr. Daniel Devor  	 5th
ShanShan Cui	 Dr. Ora Weisz 	 5th
Bado Hewa DeFranco	 Dr. Sandra Murray	 8th
Elizabeth Delorme-Axford	 Dr. Carolyn Coyne	 2nd
Siobhan Gregg	 Dr. Laura Niedernhofer	 4th
Anupma Jha	 Dr. Linton Traub  	 5th
Xinxian Qiao	 Dr. Yong Wan	 2nd
Daniel Roh	 Dr. James Funderburgh	 4th
Mark Silvis  	 Dr. Raymond Frizzell 	 8th
Arvind Suresh	 Dr. Jennifer Condon	 2nd
Christina Szalinski	 Dr. Ora Weisz	 2nd
James Thieman	 Dr. Linton Traub  	 5th
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CBMP Graduate Students

Graduates of the Cell Biology and Molecular Physiology Program 
(Past five years)

Roxana Teisanu
Defended April 30, 2009
Ecole Politechnique Federal de Lausanne (EPFL), Switzerland

Michelle Wood
Defended April 29, 2009
University of Michigan, Ann Arbor, MI

Dan Constantinescu 
Defended December 8, 2008
Law School - California

Christopher Guerriero 
Defended September 24, 2008
University of Pittsburgh Medical School

Mark Miedel 
Defended August 27, 2008
University of Pittsburgh Medical School

Christopher Lewarcick 
Defended August 18, 2008
University of Pittsburgh Medical School

Asli Matos-Oztan
Defended November 20, 2007
Children’s Hospital
Harvard Medical School, Boston, MA

Anna Zemke
Defended August 29, 2007
University of Pittsburgh Medical School

Elena Balestreire
Defended June 4, 2007
University of Pittsburgh Medical School

Peter Keyel
Defended August 21, 2006
University of St. Louis, St. Louis, MO

Matthew Hawryluk
Defended August 9, 2006
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Carnegie Mellon University Graduate School

Adedotun Adebamiro
Defended July 13, 2006
University of Pittsburgh Medical School

Romesh Draviam
Defended June 13, 2006
Molecular Devices, Sunnyvale, CA

Mark Ellis
Defended January 23, 2006
Columbia University, New York, NY

Marjet Heitzer
Defended September 26, 2005
University of Pittsburgh, Dean’s Office

Michael Butterworth.  Immunofluorescent labeling of early endosomal compartments (EEA1) in 
mouse kidney epithelial cells. ENaC traffics through these vesicles en route to recycling back to 
the membrane surface.
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CBP  Faculty Instructor Ratings

Student Ratings of CBMP Faculty Teaching
FY2010

Name Course Type Date Rating Ave
Drain Methods and Logic in Medicine Part 2 SGCS Fall-09 4.90
Drain Methods and Logic in Medicine Part 1 SGCS Spring -10 4.90 4.90

Duker Introduction to Being a Physician SGCS Fall-09 3.80
Duker Body Fluid Homeostasis Cardiovascular WKSP Fall-09 4.20
Duker Body Fluid Homeostasis-Renal Segment LEC Fall-09 4.60
Duker Cellular and Pathological Basis of Disease LEC Fall-09 4.10
Duker Cellular and Pathological Basis of Disease LSB Fall-09 4.70
Duker Digestion and Nutrition LEC Fall-09 4.90
Duker Digestion and Nutrition LAB Fall-09 4.60
Duker Endocrine LEC Spring-10 5.00
Duker Integrated Case Studies SGCS Spring-10 4.70
Duker Neuroscience WKSP Spring-10 4.90
Duker Neuroscience LAB Spring-10 5.00
Duker Reproductive & Developmental Biology LEC Spring-10 5.00 4.63

Gay Body Fluid Homeostasis Cardiovascular WKSP Fall-09 3.10
Gay Fuel Metabolism WKSP Spring-10 4.10 3.60

Murray Medical Anatomy LEC Fall-09 4.10
Murray Medical Anatomy LAB Fall-09 4.30
Murray Medical Anatomy SGCS Fall-09 4.40 4.27

Ryan Introduction to Being a Physician SGCS Fall-09 4.90
Ryan Body Fluid Homeostasis Cardiovascular WKSP Fall-09 4.60
Ryan Cellular and Pathological Basis of Disease LEC Fall-09 4.50
Ryan Digestion and Nutrition LEC Fall-09 3.00
Ryan Reproductive & Developmental Biology LEC Spring-10 4.60
Ryan Reproductive & Developmental Biology SGCS Spring-10 4.60
Ryan Integrated Case Studies SGCS Spring-10 4.30 4.36

Salama Body Fluid Homeostasis Cardiovascular LEC Fall-09 2.60 2.6

Stolz Cellular and Pathological Basis of Disease LEC Fall-09 3.20
Stolz Cellular and Pathological Basis of Disease PBL Fall-09 4.70
Stolz Digestion and Nutrition LEC Fall-09 4.30 4.07

Watkins Intensive Laboratory Research Experience LEC Spring -10 4.60
Watkins Cellular and Pathological Basis of Disease LEC Fall-09 4.40 4.50

Overall Teaching Average 4.10

Type codes:
LEC Lecture
PBL Practice Based Learning
WKSP Workshop
SGCS Small Group Conference Session
AP Applications Staff
LAB Laboratory
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CBP FACULTY ROSTER
(Effective June, 2010)

Last Name	 First	 Rank	 Status			 

Sorkin	 Alexander	 Professor & Chair	 Tenured 

Frizzell	 Raymond	 Professor	 Tenured
Murray	 Sandra	 Professor	 Tenured
Salama	 Guy	 Professor	 Tenured
Watkins	 Simon	 Professor	 Tenured

			 
Aridor	 Meir	 Associate Professor	 Tenured
Devor	 Daniel	 Associate Professor	 Tenured
Drain	 Peter	 Associate Professor	 Tenured
Gay	 Vernon	 Associate Professor	 Tenured
Leuba	 Sanford	 Associate Professor 	 Tenured
Ryan	 Kathleen	 Associate Professor	 Tenured
Stolz	 Donna	 Associate Professor	 Tenured
Traub	 Linton	 Associate Professor	 Tenured
Wan	 Yong	 Associate Professor	 Tenured
Zhao	 Allan	 Associate Professor	 Tenured
			 
Butterworth	 Michael	 Assistant Professor	 Tenure Track
Hong	 Yang	 Assistant Professor	 Tenure Track
Thibodeau	 Patrick 	 Assistant Professor 	 Tenure Track

Duker	 Georgia	 Assistant Professor	 Non-tenure Track

Baty	 Catherine	 Res. Assistant Professor	 Non-tenure Track
Bertrand	 Carol	 Res. Assistant Professor	 Non-tenure Track
Peters	 Kathryn	 Res. Assistant Professor	 Non-tenure Track
Rodriguez-Collazo	 Pedro	 Res. Assistant Professor	 Non-tenure Track
Schmidt	 Bela	 Res. Assistant Professor	 Non-tenure Track
Sun	 Fei	 Res. Assistant Professor	 Non-tenure Track
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CBP Faculty Roster 

New CBP Faculty in FY10

	 Prior Institution	
Name	 /Rank	 Current Rank	  

Paul J. Sammak	 University of Pittsburgh	 Visiting Associate Professor
	 Department of Obstetrics 
	 abd Gynecology

Alexander D. Sorkin	 University of Colorado	 Chair & Professor
	 Health Sciences
	 Department of Pharmacology
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Faculty Honors, Recognition and Professional Affiliations (Fiscal Year 2009-10)

Meir Aridor, Ph.D.
Associate Professor

Member, Society for Neuroscience

Catherine J. Baty, D.V.M., Ph.D.
Research Assistant Professor

Member, American College of Veterinary Internal Medicine			 
Member, American Heart Association

Carol A. Bertrand, Ph.D.
Research Assistant Professor

Member, Biophysical Society
Member, American Physiological Society

Michael Butterworth, Ph.D.
Assistant Professor

Member, American Physiological Society
Member, Salt and Water Club

Daniel C. Devor, Ph.D.
Associate Professor 

Member, American Physiological Society	
Member, Biophysical Society
Member, Mount Desert Island Biological Laboratory
William Evans Visiting Fellow - University of Otago, Dunedin, NZ

Peter F. Drain, Ph.D.
Associate Professor

Member, Biophysical Society		
Member, American Association for the Advancement of Science	
Member, Society of General Physiologists
Member, American Diabetes Association
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CBP  Faculty Honors, Recognition and Professional Affiliations

Raymond A. Frizzell, Ph.D.
Professor and Director of Cystic Fibrosis Center

Member, American Physiological Society							     

Member, Society of General Physiologists							     

Member, Mount Desert Island Biological Laboratory	
Trustee, Mount Desert Island Biological Laboratory					   
Member, American Society for Cell Biology		
Member at Large, Medical Advisory Council, Cystic Fibrosis Foundation		
Member, Salt and Water Club

Vernon Gay, Ph.D.
Associate Professor 

Member, Society for the Study of Reproduction (SSR)
Member, Endocrine Society
Member, International Society of Neuroendocrinology

Sanford Leuba, Ph.D.
Associate Professor

Member, Biophysical Society

Sandra A. Murray, Ph.D.
Professor

Member, American Society for Cell Biology		
Member, Society for In Vitro Biology 	
Member, The Pittsburgh Cancer Institute
Member, Corporation of the Marine Biological Laboratory
Member, Cell Transplant Society
Member, Endocrine Society
Member, American Physiological Society
Member, International Society for Preventive Oncology
University of Pittsburgh Helen Faison Council of Elders
School of Medicine Summer “Minority” Work-Study Program
Member, Medical Student Promotions Committee
Committee – Child Health Research Center Grant
Member, Training Faculty Immunology Graduate Training Program
Provost’s Committee on Diversity
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Kathleen D. Ryan, Ph.D.
Associate Professor

Member, Society for the Study of Reproduction (SSR)
Member, Endocrine Society
Member, Society for Neuroscience

Guy Salama, Ph.D.
Professor

Member, Biophysical Society
Member, Marine Biological Laboratory
Member, Basic Science Council of the American Heart Association
Fellow, American Heart Association
Member, Heart Rhythm Society

Alexander D. Sorkin, Ph.D.
Richard B. Mellon Professor and Chairman 

American Society for Cell Biology
ASPET
Society for Neuroscience

Donna B. Stolz, Ph.D.
Associate Professor 

Member, American Society for Cell Biology 
Member, Microscopy Society of America 	
Member, North American Vascular Biology Association 
Member, American Society for the Study of Liver Diseases 	
Member, American Society for Investigative Pathology 

Linton M. Traub, Ph.D.
Associate Professor

Member, American Society for Cell Biology
American Association for the Advancement of Science
American Society for Biochemistry and Molecular Biology	
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CBP  Faculty Honors, Recognition and Professional Affiliations

Yong Wan, Ph.D.
Associate Professor

Member, American Association for Cancer Research					   
Member, American Association of Cell Biology					   
Member, American Association for The Advancement of Science

Simon C. Watkins, Ph.D.
Professor and Vice Chairman, Director of Center of Biologic Imaging

Member, The Pittsburgh Cancer Institute
Microscopy Society of America

Allan Z. Zhao, Ph.D.
Associate Professor

Member, American Association for the Advancement of Science 
Member, American Diabetes Association 
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Faculty Presentations (Fiscal Year 2009-2010)

Meir Aridor, Ph.D.
Associate Professor

“Membrane Shaping in Vesicular Traffic: Exit from the Endoplasmic Reticulum”, Physics 
Department, Carnegie Mellon University, Pittsburgh, PA, October 2009

“CFTR biogenesis and lipid homeostasis”, CF Center, University of Pittsburgh, School of 
Medicine, April 2010

Catherine J. Baty, Ph.D.
Research Assistant Professor

Gordon Conference Presentation, “Molecular Mechanisms in Lymphatic Function and Disease” ,	
Lucca, IT, June 2010				  

Carol A. Bertrand, Ph.D.
Research Assistant Professor

NACFC The Molecular Biology of CF - Related Ion Channels and Transporters:  “SLC26A9”
Constitutively Active, CFTR-regulated Anion conductance in Human Bronchial Epithelia, 
Minneapolis, MN, October 2009

Michael Butterworth, Ph.D.
Assistant Professor

“Regulation of the Epithelial Sodium Channel by Trafficking and Recycling” Department of 
Physiology & Biophysics, Case Western Reserve University, Cleveland, OH, 2009

Daniel C. Devor, Ph.D.
Associate Professor

“Trafficking of KCa2.3 and KCa3.1 from the plasma membrane.”  University of Otago, Department 
of Physiology, Dunedin, New Zealand, November 2009

“Role of S6 in the Ca2+-dependent gating of KCa3.1.”  University of Otago, Department 
Pharmacology, Dunedin, New Zealand, November 2009

“Expression of a KCa2.3 homologue in C. elegans”  Renal Research Conference, Combio 2009, 
Meeting, Christchurch, New Zealand, December 2009.
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CBP Faculty Presentations

“KCa2.3 and KCa3.1 at the Plasma Membrane:  Where do we go from here?”  Combio2009 
Meeting, Christchurch, New Zealand, December 2009

Raymond A. Frizzell, Ph.D.
Professor, Director of Cystic Fibrosis Center

UNC Chapel Hill Seminar Series, “A new chloride channel in cystic fibrosis” May 2010

Yang Hong, Ph.D.
Assistant Professor

West China Developmental & Stem Cell Institute, Sichuan University West China Women’s & 
Children’s Hospital, May 2010
Institute of Genetics and Developmental Biology, Chinese Academy of Sciences, Beijing, July 
2009
West China Developmental & Stem Cell Institute, Sichuan University West China Women’s & 
Children’s Hospital, July 2009
Cell Contact & Adhesion, Gordon Research Conference, July 2009

Sanford H. Leuba, Ph.D.
Associate Professor

Kathryn W. Peters, Ph.D.
Research Assistant Professor

Intensive Laboratory Research Experience, “Protein Expression in a Heterologous System”, 
Mount Desert Island Biological Laboratory, Bar Harbor, ME - 2010

Rodriguez-Collazo, Ph.D.
Research Assistant Professor

Invited talk, Pittsburgh Science “Wham! Bam! Pow! Histone isolation and fractionation, in the 
blink of an eye, preserving their native covalent modifications” October 2009

Invited talk:  3rd PepCon conference “After a Solution for the Machines of Life” , Beijing, 
China. March 2010

Alexander D. Sorkin, Ph.D.
Richard B. Mellon Professor and Chairman

University of Pittsburgh, Cell Biology and Physiology Local Traffic Symposium “Role of 
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ubiquitination in trafficking” May 2010
Symposium “Role of ubiquitination in trafficking” Paris, France May, 2010

Gordon Conference. Lysosomes and endocytosis. June 2010

System Biology Symposium, Pittsburgh, November 2009

Children’s Hospital, Pittsburgh, Department of Pediatrics Molecular Medicine Seminar, June 
2010

Donna Beer Stolz, Ph.D.
Associate Professor

“Words and Images – Science and Art” U. Pitt – Titusville, September 2009

Patrick H. Thibodeau, Ph.D.
Assistant Professor

“What’s wrong with ∆F508?”, North American Cystic Fibrosis Conference, Minneapolis, MN 
October 2009

Yong Wan, Ph.D.
Associate Professor

The role of proteolysis in cell cycle, genomic integrity and carcinogenesis. duPont Hospital for 
Children, Nemours Biomedical Research 2010

The role of UPS in cell cycle control and carcinogenesis. Department of Urology, University of
Pittsburgh School of Medicine 2010

The role of Cdh1/APC in cell cycle, differentiation and cancer formation. The National Taiwan 
University 2009

Simon C. Watkins, Ph.D.
Professor and Vice Chairman
Director of Center of Biologic Imaging

DC-DC communication:  Invited Speaker: Cell-Cell Fusion Gordon Research Conference,  New 
London, NH, July 2009

Novel tools novel questions: the future of Imaging.  Invited speaker, University of Southern 
California, August 2009
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CBP Faculty Presentations

Imaging Fast, Furious and Deep.  Science 2009, Invited Speaker, University of Pittsburgh

Multiphoton Opportunities in Vascular Biology: Invited Spearker, Mcgowan Insititute for 
Regenerative Medicine March 2010 

Imaging immunity: Invited Speaker Marquette University; Milwaukee, WI. May 2010

Applications of Optical Imaging Marquette University Milwaukee, WI. May 2010

Intensive course in Physiology MDIBL Maine, Invited Lecturer/Course Director. May 2009

Course Director “Quantitative Fluorescence Microscopy”, Mount Desert Island Biological 
Laboratories Maine. June 2010

Cancer Imaging Camp Invited Speaker and Director optical section, Washington University June 
2010 

Michael Butterworth. Schematic diagram depicting gene interactions for the predicted targets of 
regulated miRNAs identified by array analysis. (see heatmap)
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Peer Reviewed Publications (Fiscal Year 2007-10)

Meir Aridor, Ph.D.
Associate Professor

Takayuki Iinuma, Akiko Shiga, Koji Nakamoto, Matthew B. O’Brien, Meir Aridor, Nagisa 
Arimitsu, Mitsuo Tagaya, and Katsuko Tani  (2007) Mammalian Sec16/p250 plays a role in 
membrane traffic from the endoplasmic reticulum. J. Biol. Chem. 282(24):17632-9

Gunhild M. Mueller, Ossama B. Kashlan, James B. Bruns, Ahmad B. Maarouf,  Meir Aridor, 
Thomas R. Kleyman and Rebecca P. Hughey (2007) Epithelial sodium channel (ENaC) exit from 
the endoplasmic reticulum is regulated by a signal within the carboxyl cytoplasmic domain of the 
α  subunit J. Biol. Chem. 282(46):33475-83

Béla Z. Schmidt, Rebecca J. Watts, Meir Aridor and Raymond A. Frizzell (2009). Cysteine String 
Protein promotes proteasomal degradation of CFTR by increasing its interaction with CHIP and 
promoting CFTR ubiquitylation .  J Biol Chem.  13; 284(7): 4168-78. 

M. Aridor and K. N. Fish (2009) Selective Targeting and Regulation of ER Exit Sites Supports 
Axon DevelopmentTraffic 10(11):1669-84.

Kimberly R. Long, Yasunori Yamamoto, Adam L. Baker, David klinkenberg, Carolyn B.Coyne, 
Simon C. Watkins, James F. Conway and Meir Aridor (2010) Sar1 Assembly Regulates Membrane 
constriction and ER export.  J. Cell  Biol. 12;190(1):115-28.

Catherine J. Baty, D.V.M., Ph.D.
Research Assistant Professor

Leaphart C, Qureshi F, Cetin S, Li J, Dubowski T, Baty C, Beer–Stolz D, Guo F, Murray S, Hackam 
D. Interferon-γ inhibits intestinal restitution by preventing gap junction communication between 
enterocytes.  Gastroenterology, 2007; 132(7):2395-411. 

London B, Michalec M, Mehdi H, Zhu X, Kerchner L, Sanyal S, Viswanathan PC, Pfahnl AE, 
Shang LL, Madhusudanan M, Baty CJ, Lagana S, Aleong R, Gutmann R, Ackerman MJ, 
McNamara DM, Weiss R, Dudley SC Jr. Mutation in glycerol-3-phosphate dehydrogenase 1 like 
gene (GPD1-L) decreases cardiac Na+ current and causes inherited arrhythmias. Circulation, 
2007; 116(20):2260-8. 

Jones HM, Bailey MA, Baty CJ, Macgregor GG, Syme CA, Hamilton KL, Devor DC. An NH2-
terminal multi-basic RKR motif is required for the ATP-dependent regulation of hIK1. Channels, 
2007; 1(2):80-91.

Finegold DN, Schacht V, Kimak MA, Lawrence EC, Foeldi E, Karlsson JM, Baty CJ, Ferrell RE. HGF 
and MET mutations in primary and secondary lymphedema. Lymph Res Biol, 2008; 6(2):69-76. 
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CBP Faculty Peer Reviewed Publications

DeFranco BD, Nickel BM, Baty CJ, Martinez JS, Gay VL, Sandulache1 VC, Hackam DJ, and 
Murray SA. Migrating cells retain gap junction plaque structure and function. Cell Commun 
Adhes, 2008, 15(3):273-88.   

Knickelbein JE, Khanna KM, Yee MB, Baty CJ, Kinchington PR, Hendricks RL. Noncytotoxic 
lytic granule-mediated CD8+ T cell inhibition of HSV-1 reactivation from neuronal latency. 
Science, 2008; 322(5899):268-71.

Wegiel B, Baty CJ, Gallo D, Csizmadia E, Scott JR, Akhavan A, Chin BY, Kaczmarek E, Alam J, 
Bach FH, Zuckerbraun BS, Otterbein LE. Cell surface biliverdin reductase mediates 
biliverdin-induced anti-inflammatory effects via phosphatidylinositol 3-kinase and Akt. J Biol 
Chem, 2009:284(32):21369-78.

Myerburg MM, King Jr JD, Oyster NM, Fitch AC, Magill A, Baty CJ, Watkins SC, Kolls JK, 
Pilewski JM, Hallows KR.AMPK Agonists Ameliorate Sodium and Fluid Transport and 
Inflammation in CF Airway Epithelial Cells. Am J Respir Cell Mol Biol. 2009: 42(6):676-84. 

Wegiel B, Baty CJ, Gallo D, Csizmadia E, Scott JR, Akhavan A, Chin BY, Kaczmarek E, Alam J, 
Bach FH, Zuckerbraun BS, Otterbein LE. Cell surface biliverdin reductase mediates 
biliverdin-induced anti-inflammatory effects via phosphatidylinositol 3-kinase and Akt. J Biol 
Chem, 2009:284(32):21369-78.

Ferrell R.F., Baty CJ, Kimak M.A., Karlsson J.M., Lawrence E.C., Franke-Snyder, M., Meriney 
S.D., Feingold, E., and Finegold, D.N. GJC2 Missense mutations cause human lymphedema. Am 
J Human Genetics 2010; 86: (6):943-8.

Alzamora R, Thali RF, Gong F, Smolak C, Li H, Baty CJ, Bertrand CA, Auchli Y, Brunisholz RA, 
Neumann D, Hallows KR, Pastor-Soler NM. PKA regulates vacuolar H+-ATPase localization 
and activity via direct phosphorylation of the A subunit in kidney cells. J Biol Chem 2010; 
285(32):24676-85.

Ni HM, Baty CJ, Li N, Ding WX, Gao W, Li M, ChenX, Ma J, Michalopoulos GK, Yin XM. Bid agonist 
regulates murine hepatocyte proliferation by controlling endoplasmic reticulum calcium homeostasis. 
Hepatology. 2010;52(1):338-48.

Carol A. Bertrand, Ph.D.
Research Assistant Professor

Sun F, Mi Z, Condliffe SB, Bertrand CA, Gong X, Lu X, Zhang R, Latoche JD, Pilewski JM, Robbins 
PD, and Frizzell RA. (2008) Chaperone displacement from mutant cystic fibrosis transmembrane 
conductance regulator restores its function in human airway epithelia. FASEB J; 22(9):3255-63.

Kreindler JL, Bertrand CA, Lee RJ, Karasic T, Aujla S, Pilewski J, Frizzell R, and Kolls J. (2009) 
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Interleukin-17A induces bicarbonate secretion in normal human bronchial epithelial cells. Am J 
Physiol Lung Cell Mol Physiol, 296(2):L257-66.

Silvis MR, Bertrand CA, Ameen N, Golin-Bisello F, Butterworth MB, Frizzell RA, and Bradbury 
NA. (2009) Rab11b Regulates the Apical Recycling of CFTR in Polarized Intestinal Epithelial Cells. 
Mol Biol Cell, 20:2337-2350.

Bertrand CA, Zhang R, Pilewski J, and Frizzell R. (2009) SLC26A9 is a constitutively active, CFTR-
regulated anion conductance in human bronchial epithelia. J Gen Physiol, 133(4):421-438.

Alzamora R, Thali RF, Gong F, Smolak C, Li H, Baty CJ, Bertrand CA, Auchli Y, Brunisholz RA, 
Neumann D, Hallows KR, and Pastor-Soler NM. PKA Regulates Vacuolar H+-ATPase 

Localization and Activity via Direct Phosphorylation of the A Subunit in Kidney Cells. J Biol Chem 
(2010), 285:24676.

Mo D, Potter BA, Bertrand CA, Hildebrand JD, Bruns JR, and Weisz OA. Nucleofection Disrupts 
Tight Junction Fence Function to Alter Membrane Polarity of Renal Epithelial Cells. Am J Phys 
(2010), doi:10.1152/ajprenal.00152.2010.

Michael Butterworth, Ph.D.
Assistant Professor

Butterworth, M.B.; Edinger, R.S.; Ovaa, H.; Johnson, J.P. and Frizzell, R.A.  (2007). The 
deubiquitinating enzyme UCH-L3 regulates the apical membrane recycling of the epithelial 
sodium channel.  Journal of Biological Chemistry. 282:37885-93

Hill, W.G.; Butterworth, M.B*.; Wang, H. Edinger, R.S.; Frizzell, R.A. and Johnson, J.P. (2007). 
Lipid rafts mediate constitutive apical delivery of the epithelial sodium channel (ENaC).  Journal 
of Biological Chemistry. 282:37402-11 (*Co-first author)

Liang, X.; Butterworth, M.B. ; Peters, K.W., Walker, W.H. and Frizzell, R.A. (2008). An obligatory 
heterodimer of 14-3-3β and 14-3-3ε is required for aldosterone regulation of the epithelial sodium 
channel. Journal of Biological Chemistry. 283: 27418-27425

Hallows, K.R.; Edinger, R.S.; Butterworth, M.B.; Oyster, N.M.; Li, H.; Wang, H.; Buck, J.; Levin, 
L.R.; Johnson, J.P. and Pastor-Soler, N.M.  (2009). Novel regulation of epithelial Na+ transport by 
soluble adenylyl cyclase in kidney collecting duct cells. Journal of Biological Chemistry. 284(9): 
5774-83

Silvis, M.R.; Bertrand, C.A.; Ameen, N.; Golin-Bisello, F.; Butterworth, M.B., Frizzell, R.A. and 
Bradbury, N.A. (2009).  Rab11b regulates the apical recycling of CFTR in polarized intestinal 
epithelial cells. Mol.Biol.Cell. 20(8): 2337-50

Liang, X.; Peters, K.W.; Butterworth, M.B., Frizzell, R.A. (2010). AS160 modulates aldosterone 
stimulated epithelial sodium channel (ENaC) forward trafficking. Molecular Biology of the Cell. 
21(12):2024-2033.
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Daniel  Devor, Ph.D.
Associate Professor

Nicolaou, S.A., L. Neumeier, Y. Peng, D.C. Devor and L. Conforti.  The Ca2+-activated K channel 
KCa3.1 compartmentalizes in the immunological synapse of human T lymphocytes.  Am. J. Physiol.  
292(4): C1431-C1439, 2007.

Jones, H.M., M.A. Bailey, C.J. Baty, G.G. MacGregor, C.A. Syme, K.L. Hamilton, and D.C. Devor.  
An NH2-terminal multi-basic RKR motif is required for the ATP-dependent regulation of hIK1.  
Channels. 1(2): 80-91, 2007.

Gao, Y., C.K. Chotoo, C.M. Balut, F. Sun, M.A. Bailey and D.C. Devor.  Role of S3 and S4 
transmembrane domain charged amino acids in channel biogenesis and gating of KCa2.3 and KCa3.1.  
J. Biol. Chem. 283(14): 9049-9059, 2008.

Balut, C.M., Y. Gao, C. Luke and D.C. Devor.  An immunofluorescence-based assay to identify 
modulators of the number of plasma membrane KCa3.1 channels.  Future Med. Chem. 2(5):  707-
713, 2010.

Gao, Y., C.M. Balut, M.A. Bailey, G. Patino-Lopez, S. Shaw and D.C. Devor.  Recycling of the 
Ca2+-activated K+ channel, KCa2.3 is dependent upon RME-1, Rab35/EPI64C and an N-terminal 
domain.  J. Biol. Chem. 285(23):  17938-17953, 2010.

Peter F. Drain, Ph.D.
Associate Professor

D.J. Michael, W. Xiong, X. Geng, P. Drain, and R.H. Chow. 2007. Human Insulin Vesicle 
Dynamics During Pulsatile Secretion. Diabetes 56:1277-1288.

X. Geng, L. Li, R. Bottino, A.N. Balamurugan, S. Bertera, . Densmore, A. Su, Y. Chang, M. 
Trucco, P. Drain. 2007. Antidiabetic sulfonylurea stimulates insulin secretion independently of 
plasma membrane KATP channels. Am. J. Physiol. Endocrinol. Metab 293: 293-301.

D.J. Michael, W. Xiong, X. Geng, P. Drain, and R.H. Chow. 2007. Human Insulin Vesicle 
Dynamics During Pulsatile Secretion. Diabetes 56:1277-1288.

Luppi P, Geng X, Cifarelli V, Drain P, Trucco M. 2009. C-peptide is internalised in human 
endothelial and vascular smooth muscle cells via early endosomes. Diabetologia 52(10):2218-28.

Raymond A. Frizzell, Ph.D.
Professor, Director of Cystic Fibrosis Research Center

Moser, A.J., A. Gangopadhyay, N.A. Bradbury, K.W. Peters, R.A. Frizzell, R.J. Bridges 
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Electronic Bicarbonate Secretion by Prairie Dog Gallbladder.  Am J Physiol Gastrointest Liver 
Physiol.  2007 June; 292(6):G1683-94. E-pub March 15. 

Sato, J.D., M.C. Chapline, R. Thibodeau, R.A. Frizzell, B.A. Stanton.  Regulation of human 
cystic fibrosis transmembrane conductance regulator (CFTR) by Serum- and 
Glucocorticoid-Inducible Kinase.  Cell Physiol and Biochem Feb 2007:20:91-98.

W.G., M.B.Butterworth, H. Wang, R.S. Edinger, J. Lebovitz, K.W. Peters, R.A. Frizzell, J.P. 
Johnson.  The epithelial sodium channel (ENaC) traffics to apical membrane in lipid rafts in 
mouse cortical collecting duct cells. J Biol Chem. 2007 Dec 28; 282(52):37402-11.

Butterworth, M.B., R.S. Edinger, H. Ovaa, D. Burg, J.P. Johnson, R.A. Frizzell. The 
deubiquitinating enzyme, UCH-L3 regulates the apical membrane recycling of the epithelial 
sodium channel (ENaC).   J Biol Chem. 2007 Dec 28:282(52):37885-93. 

Myerburg, M.M., E.E. McKenna, C.J. Luke, R.A. Frizzell, T.R. Kleyman, J.M. Pilewski.   
Prostasin expression is regulated by airway surface liquid volume and is increased in cystic 
fibrosis. Am J Physiol Lung Cell Mol Physiol. 2008 May; 294-(5):L932-41.

Sun F., Z. Mi, S.B. Condliffe, C. Bertrand, X. Gong, X. Lu, R. Zhang, J.D. Latoche, J.M. 
Pilewski, P.D. Robbins, R.A. Frizzell.  Chaperone displacement from mutant cystic fibrosis 
transmembrane conductance regulator restores its function in human airway epithelia.  Faseb 
J. 2008 Sep;22(9):3255-63.

Butterworth, M.B., R.S. Edinger, R.A. Frizzell, J.P. Johnson. Regulation of epithelial sodium 
channel (ENaC) by membrane trafficking.  Am J Physiol Renal Physiol. 2008 May 28. (Epub 
ahead of print)

Liang, X., M.B. Butterworth, K.W. Peters, W.H. Walker, R.A. Frizzell.  An obligatory heterodi-
mer of 14-3-3beta and 14-3-3episilon is required for aldosterone regulation of the epithelial 
sodium channel.  J Biol Chem. 2008 Oct 10;283(41):27418-25.

Lewarchik, C.M., K.W. Peters, J. Qi, R.A. Frizzell.  Regulation of CFTR trafficking by its R 
domain.  J Biol Chem. 2008 Oct 17:283(42):28401-28412.

Kreindler, J.L., C.A. Bertrand, R.J. Lee, T. Karasic, S. Aujla, J.M. Pilewski, R.A. Frizzell, J.K. 
Kolls. Interleukin-17A induces bicarbonate secretion in normal human bronchial epithelial cells.  
Am J Physiol Lung Cell Mol Physiol. 2009  Feb;296(2):L257-66.

Schmidt, B.Z., R.J. Watts, M. Aridor, R.A. Frizzell.  Cysteine string proteinpromotes proteasomal 
degradation of the cystic fibrosis transmembrane conductance regulator (CFTR) by increasing its 
interaction with the C-terminus of HSP 70-interacting protein (CHIP) and promoting CFTR 
ubiquitylation.   J Biol Chem. 2008 Dec 20. (Epub ahead of print).

Silvis, M.R., C.A. Bertrand, N. Ameen, F. Golin-Bisello, M.B. Butterworth, R.A. Frizzell, N.A. 
Bradbury.  Rab11b Regulates the Apical Recycling of CFTR in Polarized Intestinal Epithelial Cells.  
Mol Biol Cell. 2009 Feb 25. {Epub ahead of print]
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Bertrand, C.A., R. Zhang, J.M. Pilewski, R.A. Frizzell. SLC26A9 is a constitutively active, CFTR-
regulated anion conductance in human bronchial epithelia.  J Gen Physiol. 2009 Apr; 133(4):421-
38.

Hutt DM, D. Herman, A.P. Rodrigues, S. Noel, J.M. Pilewski, J. Matteson, B. Hoch, W. Kellner, 
J.W.Kelly, A. Schmidt, P.J. Thomas, Y. Matsumura, W.R. Skach, M. Gentzsch, J.R. Riordan, 
E.J. Sorscher, T. Okiyoneda, J.R. Yates 3rd, G.L. Lukacs, R.A. Frizzell, G. Mannin, J.M. 
Gottesfeld, W.E. Balch. Reduced histone deacetylase 7 activity restores function to misfolded 
CFTR in cystic fibrosis. Nat Chem Biol. 2010 Jan;6(1):25-33.

VanGoor F., S. Hadida, P.D. Grootenhuis, B. Burton, D. Cao, T. Neuberger, A. Turnbull, A. 
Singh, J. Joubran, A. Hazlewood, J. Zhou, J. McCartney, V. Arumugam, C. Decker, J. Yang, C. 
Young, E.R. Olson, J.J. Wine, R.A. Frizzell, M. Ashlock, P. Negulescu.  Rescue of CF airway 
epithelial cell function in vitro by a CFTR potentiator, VX-770.  Proc Natl Acad Sci USA, 2009 
Nov 3;106(44):18825-30.

Liang X., M.B. Butterworth, K.W. Peters, R.A. Frizzell.  AS160 modulates aldosterone-
stimulated epithelial sodium channel forward trafficking.  Mol Biol Cell. 2010 June 
15:21(12:2024-33.		

Vernon L. Gay, Ph.D.
Associate Professor

Nickel, B.M., DeFranco, B.H., Gay, V.L., Murray, S.A.   Clathrin and Cx43 gap junction plaque 
endoexocytosis.  Biochem Biophys Res Commun.  374:679-682, 2008.  PMID: 18675253.  

DeFranco, B.H., Nickel, B.M., Baty, C.J., Martinez, J.S., Gay, V.L., Sandulache, V.C., Hackman, 
D.J., and Murray, S.A.   Migrating Cells Retain Gap Junction Plaque Structure and Function.  Cell 
Communication and Adhesion (in Press, 2008).

Murray, S.A., Nickel, B.M. and Gay. V.L., Role of Connexin 43 Gap Junction Pores in the 
Adrenal Cortex. (in Press, Molecular and Cellular Endocrinology) 2008. 

Yang Hong, Ph.D.
Assistant Professor

Juan Huang, Wenke Zhou, Annie M. Watson, Yuh-Nung Jan, Yang Hong. (2008) Efficient 
ends-out gene targeting in Drosophila. Genetics 180:703-707

Huang, J.*, Zhou, W.*, Dong, W., Watson, A.M., and Hong, Y. (2009)   From the Cover: Directed, 
efficient and versatile modifications of Drosophila genome by genomic engineering. Proc. Nat. 
Acad. Sci. 106(20):8284-9.
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Huang J., Zhou W., Dong W., and Hong Y. (2009)  Targeted engineering of Drosophila genome. 
FLY 3(4):274-7.

Ling C., Zheng Y., Ying F., Yu J., Huang J., Hong Y., Wu S., Pan DJ. (2010)  The apical 
transmembrane protein Crumbs functions as a tumor suppressor that regulates Hippo signaling 
through Expanded. Proc. Nat. Acad. Sci. 107(23):10532-7 .

Bobinson B.S., Huang J., Hong Y., and Moberg K.H. (2010)  The apical membrane determinant 
Crumbs acts via the FERM-domain protein Expanded to regulate SWH signaling in Drosophila. 
Curr. Biol. 20(7):582-90.

Sanford Leuba, Ph.D.
Associate Professor

Zheng, H., Goldner, L. S. and Leuba, S. H. Homebuilt scanning confocal fluorescence microscope 
for the study of DNA/protein interactions, one-at-a-time.  Methods 41, 342-352, 2007.

Anand, S. P., Zheng, H., Bianco, P., Leuba, S. H., and Khan, S. A. DNA helicase activity of PcrA 
is not required for the displacement of RecA from DNA and inhibition of RecA-mediated strand 
exchange. J. Bacteriology 189, 4502-4509, 2007.

P. Rodriguez-Collazo, S. K. Snyder, R. C. Chiffer, J. Zlatanova, _S. Leuba_ and C. L. Smith. cAMP 
Signaling Induces Rapid Loss of Histone H3 Phosphorylation in Mammary Adenocarcinoma-Derived 
Cell Lines.  Exp. Cell Res.  314, 1-10 (2008).

S. H. Leuba, S. P. Anand, J. M. Harp and S. A. Khan. Expedient placement of two fluorescent dyes 
for investigating dynamic DNA protein interactions in real time. Chromosome Research 16, 451-
467, 2008. PMID 18461484

S. H. Leuba, T. B. Wheeler, C.-M Cheng, P. R. LeDuc, M. Fernández-Sierra, and E. Quiñones. 
Structure and dynamics of single DNA molecules as manipulated by magnetic tweezers and or flow. 
Methods 47, 214-222, 2009. PMID 19015032

P. Rodriguez-Collazo, S. H. Leuba, and J. Zlatanova. A robust method for histone purification and 
fractionation, preserving their native modifications. Nucleic Acids Research, 37, e81, 2009. PMID 
19443446

C.-M. Cheng, Y.T. Kim, J.-M. Yang, S. H. Leuba & P. R. LeDuc (2009) Dynamics of individual polymers 
using microfluidic based microcurvilinear flow. Lab Chip 9, 2339-2347. PMID: 19636465

Xiubin Liang, Ph.D.
Research Assistant Professor

Liang, X., M.B. Butterworth, K.W. Peters, R.A. Frizzell (2010).  AS160 modulates 
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aldosterone stimulated epithelial sodium channel (ENaC) trafficking.  Mol. Biol. Cell   21:  
2024-2033.

Sandra A. Murray, Ph.D.
Professor

Leaphart, C.L., Qureshi, F., Cetin, S., Li, J., Dubowski, T., Batey, C., Beer-Stolz, D., Guo, F., Nickel, 
B., Murray, S., Hackam, D.J.  Interferon-gamma Inhibits Intestinal Restitution by Preventing Gap 
Junction Communication Between Enterocytes.  Gastroenterology, 2007.

Leaphart, C.L., Qureshi, F., Cetin, S., Li, J., Dubowski, T., Batey, C., Beer-Stolz, D., Guo, F., Nickel, 
B., Murray, S., Hackam, D.J.  Interferon-gamma Inhibits Intestinal Restitution by Preventing Gap 
Junction Communication Between Enterocytes. Gastroenterology. 132(7):2395-2411.PMID: 17570214, 
2007.

DeFranco, B.H., Nickel, B.M., Baty, C.J.,  Martinez, J.S., Gay, V.L., Sandulache, V.C., Hackam, D.J., 
and Murray, S.A.  Migrating Cells Retain Gap Junction Plaque Structure and Function.  Cell 
Communication and Adhesion  15:273-288, .2008. PMID: 18979295. 

Nickel, B.M., DeFranco, B.H., Gay, V.L., Murray, S.A.   Clathrin and Cx43 Gap Junction Plaque 
Endoexocytosis.  Biochem Biophys Res Commun.  374:679-682, 2008.  PMID: 18675253.

Murray, S.A., Nickel, B.M. and Gay. V.L., Gap Junctions as Modulators of Adrenal Cortical Cell 
Proliferation and Steroidogenesis.  Mol Cell Endocrinol. 2008 Oct 7. PMID: 18973789

Murray, S.A., Nickel, B.M. Gay. V.L., and B.H. DeFranco. Assessment of Clathrin-Mediated 
Annular Gap Junction Formation in Atypical Adrenal Cells.  13th International Congress of 
Endocrinology, 433-38, 2008.

Yetunde Ogunkoya, Beth M. Nickel, Vernon L. Gay, and Sandra A. Murray. A New 
Ultrastructural Approach To Visualizing Clathrin Associations. Biotechnic & Histochemistry, 
84(3):109-15, 2009 Jun 2009.

Kathryn Peters, Ph.D.
Research Assistant Professor

Moser, A.J., A. Gangopadhyay, N.A. Bradbury, K.W. Peters, R.A. Frizzell, R.J. Bridges 
Electronic Bicarbonate Secretion by Prairie Dog Gallbladder.  Am J Physiol Gastrointest Liver 
Physiol.  2007 June; 292(6):G1683-94. E-pub March 15. 

Hill, Warren G., Michael B. Butterworth, Huamin Wang, Robert S. Edinger, Jonathan Lebowitz, 
Kathryn W. Peters, Raymond A. Frizzell, and John P. Johnson (2007).  The epithelial sodium 
channel (ENaC) traffics to apical membrane in lipid rafts in mouse cortical collecting duct cells.  
J. Biol. Chem.  282:  37402-37411

Xiubin Liang, Michael B. Butterworth, Kathryn W. Peters, William H. Walker, and Raymond A. 
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Frizzell (2008).  An obligatory heterodimer of 14-3-3β and 14-3-3ε is required for aldosterone 
regulation of the epithelial sodium channel.  J. Biol. Chem.  283:  27418-27425.

Christopher M. Lewarchik, Kathryn W. Peters, Juanjuan Qi, and Raymond A. Frizzell (2008). 
Regulation of CFTR trafficking by its R domain.  J. Biol. Chem.  283:  28401-28412.  

Liang, X., M.B. Butterworth, K.W. Peters, R.A. Frizzell (2010).  AS160 modulates 
aldosterone stimulated epithelial sodium channel (ENaC) trafficking.  Mol. Biol. Cell   21:  
2024-2033.

Pedro Rodriguez, Ph.D.
Research Assistant Professor

Rodriguez-Collazo P., Snyder, S. K., Chiffer, R. C., Bressler, E. A., Voss, T. C., Anderson, E. P., 
Genieser, H. G., and Smith C.L. (2008) cAMP signaling regulates histone H3 phosphorylation and 
mitotic entry through a disruption of G2 progression. Experimental Cell Research, 314(15), 2855-
2869

Rodriguez-Collazo, P., Snyder, S.K., Chiffer R. C., Zlatanova, J., Leuba, S. H., and Smith, C.L. (2008) 
cAMP Signaling Induces Rapid Loss of Histone H3 Phosphorylation in Mammary Adenocarcinoma-
Derived Cell Lines. Exp Cell Res. 314(1):1-10. 

Rodriguez-Collazo, P., Leuba, S. H., Zlatanova, J. (2009) Robust methods for purification of histones 
from cultured mammalian cells with the preservation of their native modifications. Nucleic Acids 
Research, 37(11): e81.

Guy Salama, Ph.D.
Professor

London L, Baker LC, Petkova-Kirova P, Nerbonne JM, Choi B-K, and Salama G. Dispersion of 
Repolarization and Refractoriness are Determinants of Arrhythmia Phenotype in Transgenic Mice 
with long QT J. Physiol. (London) 578: 115-129, 2007

Mantravadi R, Gabris B, Liu T, Choi B-R, de Groat W, G. Ng A, and Salama G. Autonomic Nerve 
Stimulation reverses Ventricular Repolarization Sequence in Rabbit Hearts, Circulation Research, 
100:72-80, 2007.

Choi B-R, Jang, W, and Salama G. Spatially Discordant Voltage Alternans cause wavebreaks in 
ventricular fibrillation, Heart Rhythm, 4(8):1057-1068, 2007.

Patrick MJ, Ernst LA, Waggoner AS, Tai CS, and Salama G. Enhanced aqueous solubility of long 
wavelength voltage-sensitive dyes by covalent linkage of polyethylene glycol chain. Org. Biomol. 
Chem. 5, 3347 – 3353, 2007

Salama G and Choi B-R. Imaging Ventricular Fibrillation. Journal of Electrocardiology 40:S56-
61, 2007
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Roell W, Lewalter T, Choi B-R, Tallini YN, Hashemi T, Becher U, Sasse P, Hwang S, Doran R, 
Breitbach M, Reining S, Gabris B, Welz A, Salama G, Schrickel JW, Kotlikoff MI, Fleischmann 
BK. Cellular replacement in heart: A novel antiarrhythmic therapy Nature, 450:819-824, 2007.

Tallini, YN, Brekke JF, Shui B, Doran R, Hwang S, Nakai J, Salama G, Segal SS, and Kotlikoff 
MI. Propagated endothelial Ca2+ waves and arteriolar dilation in vivo: measurements in Cx40BAC–
GCaMP2 transgenic mice, Circulation Research, 101(12): 1300-1309, 2007

Saba S, Mathier MA, Mehdi H, Gursoy E, Liu T, Choi B-R, London B, Salama, G. Dual-Dye 
Optical Mapping after Myocardial Infarction, Does the Site of Ventricular Stimulation Alter the 
Properties of Electrical Propagation? Journal of Cardiac Electrophysiology, 19(2):197-202, 2008

Saba S, Mathier MA, Mehdi H, Gursoy E, Liu T, Choi B-R, Salama, G, London B. Prevention of 
Adverse Electrical and Mechanical Remodeling with Bi-Ventricular Pacing in a Rabbit Model of 
Myocardial Infarction.  Heart Rhythm, 5:124-130, 2008

Sims C, Reisenweber S, Viswanathan PC, Choi BR, Walker WH, Salama G. Sex, Age, and 
Regional Differences in L-Type Calcium Current Are Important Determinants of Arrhythmia 
Phenotype in Rabbit Hearts With Drug-Induced Long QT Type 2. Circ Res. Ultra Rapid 
Communication Apr 24 102(9):e86-e100, 2008 

Salama G, Baker L, Wolk R, Barhanin J and London B and London B. Mouse Model of Human 
Long QT type 2. Journal of Interventional Cardiology, 24:77-87, 2009

Ng AG, Mantravadi R, Gabris B, Choi B-R, de Groat W, and Salama G. Restitution Kinetics of 
the cardiac action potential differs during Sympathetic Nerve Stimulation compared to pacing and 
protects by prolonging diastolic intervals. Heart Rhythm 6(5): 696-706, 2009 

Saba S, Mehdi H, Mathier MA, Islam ZM, Salama G, and London B. Effect of Right Ventricular 
Versus Biventricular Pacing on Electrical Remodeling in the Normal Heart. Circulation: 
Arrhythmia and Electrophysiology Dec 30, 2009.

Shusterman V, McTiernan CF, Goldberg A, Saba S, Salama G, London B. Adrenergic stimulation 
promotes T-wave alternans and arrhythmia inducibility in a TNF-alpha genetic mouse model of 
congestive heart failure. Am J Physiol. Heart Circ Physiol. 2010 Feb;298(2):H440-50. 

Béla Z. Schmidt, Ph.D.
Research Assistant Professor

C.M. Scott, K.B. Kruse, B.Z. Schmidt, D.H. Perlmutter, A.A.. McCracken, and J.L. Brodsky. 
ADD66, a Gene Involved in the Endoplasmic Reticulum Associated Degradation (ERAD) of Alpha-
1-Antitrypsin-Z in Yeast, Facilitates Proteasome Activity and Assembly MBC in Press, published 
July 18, 2007

Marcus NY, Marcus RA, Schmidt BZ and Haslam DB. Contribution of the HEDJ/ERdj3 cysteine-
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rich domain to substrate interactions. Arc. Biochem. Biophys. 468(2):147-58, 2007.

Schmidt BZ, Watts RJ, Aridor M, and Raymond Frizzell RA. Cysteine string protein promotes 
proteasomal degradation of the cystic fibrosis transmembrane conductance regulator (CFTR) by 
increasing its interaction with the C-terminus of HSP70-interacting protein (CHIP) and promoting 
CFTR ubiquitylation.  J. Biol. Chem. 284(7):4168-78, 2009.

Alexander D. Sorkin, Ph.D.
Richard B. Mellon Professor and Chairman

Miranda, M., Dionne, K. R., Sorkina, T., and Sorkin, A. (2007) Three ubiquitin conjugation sites 
in the amino-terminus of the dopamine transporter mediate protein kinase C dependent 
endocytosis of the transporter. Mol. Biol. Cell. 18, 313-323.

Hoover, B. R., Everett, C. V., Sorkin. A., and Zahniser N. R. (2007) Rapid regulation of dopamine 
transporters by tyrosine kinases in Rat neuronal preparations. J. Neurochem. 101, 1258–1271.

Von Zastrow, M., and Sorkin, A. Signaling on endocytic pathway (2007) Curr. Opi. Cell Biol. 
19:436 445.

Miranda, M., and Sorkin, A. Regulation of Receptors and Transporters by Ubiquitination: New 
insights into surprisingly similar mechanisms. (2007) Molecular Interventions. 7, 157-167.

Huang, F., Goh, L. K., and Sorkin, A. EGF receptor ubiquitination is not necessary for its 
internalization (2007) Proc. Natl. Acad. Sci. USA (2007). 104, 16904-16909.

Galperin, E. and Sorkin, A. Endosomal targeting of MEK2 requires RAF, MEK kinase activity and 
clathrin-dependent endocytosis (2008) Traffic 9: 1776–1790.

Sorkin, A. and Goh. L. K. Endocytosis and intracellular trafficking of ErbBs. Exp. Cell. Res. 
(2009) Feb 15; 315, 683 – 696.

Sorkina, T., Richards, T. L., Rao, A., Zahniser, N. R., and Sorkin, A. Negative Regulation of 
Dopamine Transporter Endocytosis by Membrane-Proximal N-Terminal Residues. (2009) J. 
Neuroscience. 9, 1361–1374.

Zahniser, N. R., and Sorkin, A. Trafficking of Dopamine Transporters in Psychostimulant Actions 
(2009) Sem Cell Dev. Biol. 20, 411-417.

Duex, J. E. and Sorkin, A. RNA interference screen identifies Usp18 as a regulator of EGF 
receptor synthesis (2009) Mol. Biol. Cell 20, 1833–1844.

Price, D.A., Sorkin, A., Zahniser, N.R. Cyclin-dependent kinase 5 inhibitors: inhibition of 
dopamine transporter activity. Mol Pharmacol. (2009) Oct;76(4):2 812-23.
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Sorkin, A.,  von Zastrow, M. Endocytosis and signaling: intertwining molecular networks. Nat Rev 
Mol Cell Biol. (2009) Sep; 10(9):609-22. Review.
	
Vina-Vilaseca, A., Sorkin, A. Lysine 63-linked polyubiquitination of the dopamine transporter 
requires WW3 and WW4 domains of Nedd4-2 and UBE2D ubiquitin-conjugating enzymes. J. Biol 
Chem. (2010) Mar 5;285(10):7645-56.
	
Sorkin, A. and Duex, J. E. Quantitative analysis of endocytosis and turnover of epidermal growth 
factor (EGF) and EGF receptor.  Curr Protocols Cell Biol. (2010) Mar; Chapter 15:Unit 15.14. 
		
Duex, J.E., Mullins, M.R., Sorkin, A. Recruitment of Uev1B to Hrs-containing endosomes and its 
effect on endosomal trafficking. Exp Cell Res. (2010) 316, 2136 – 2151.

Goh, L.K., Huang, F., Kim, W., Gygi, S., Sorkin, A. Multiple mechanisms collectively regulate 
clarthrin-mediated endocytosis of the epidermal growth factor receptor. J. Cell Biol. 2010 May 31; 
189(5):871-83.

Donna B. Stolz, Ph.D.
Associate Professor

Suda T, X Gao, DB Stolz, D Liu. Hydrodynamic injection-induced structure changes in mouse 
liver.  Gene Therapy 14(2):129-137.2007

Chen, CH, LM Kuo, Y Chang, W Wu, C Goldbach, MA Ross, DB Stolz, L Chen, JJ Fung, L 
Lu S Qian, In vivo immune modulatory activity of hepatic stellate cells in mice.  Hepatology 
44(5):1171-1181. 2006.

Straub AC, DB Stolz, MA Ross, AHernández-Zavala, NV. Soucy, LR Klei, and A Barchowsky. 
Arsenic Stimulates Sinusoidal Endothelial Cell Capillarization and Vessel Remodeling in Mouse 
Liver. Hepatology. 45(1):205-12. 2007

Straub, AC, DB Stolz, H Vin, MA Ross, NV Soucy, and A Barchowsky. Low level arsenic 
promotes progressive inflammatory angiogenesis and liver blood vessel remodeling in mice. 
Toxicology and Applied Pharmacology. 222(3):327-336. 2007.

Ito N, RA Demarco, RB Mailliard, J Han, H Rabinowich, P Kalinski, DB Stolz, HJ Zeh 3rd, 
MT Lotze. Cytolytic cells induce HMGB1 release from melanoma cell lines.  J. Leukoc. Biol. 
81(1):75-83. 2007.

Daucher, JA, KA Clark, DB Stolz, LA Meyn, PA Moalli. Obstet. Gynecol. 109(1):128-135. 2007.

Ding, W-Y, H-M Ni, W Gao, Y-F Hou, MA Melan, Z Chen, DB Stolz, Z-M Shao, X-M Yin. Dif-
ferential effects of endoplasmic reticulum stress-induced autophagy on cell survival. J. Biol. Chem 
282(7):4702-4710. 2007.

Kim, K, Y Lei, DB Stolz, D Liu. Bifunctional compounds for targeted hepatic gene delivery. Gene 
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Therapy  2007. 14(8):704-708. 2007

Anselmi, K, DB Stolz, M Nalesnik, SC Watkins, R Kamath, CR Gandhi. Gliotoxin causes 
apoptosis and necrosis of rat Kupffer cells in vitro and in vivo in the absence of oxidative stress: 
exacerbation by caspase and serine protease inhibition. J. Hepatology 47(1):103-113. 2007

Yates, CC, CR Shepard, DB Stolz, A Wells. Co-culturing human prostate carcinoma cells with 
hepatocytes lead to increased expression of E-cadherin. Br J Cancer. 96(8):1246-1252. 2007

Fujimoto, K, K Tobita, WD Merryman, J Guan, N Momoi, DB Stolz, MS Sacks, BB Keller, WR 
Wagner. An elastic biodegradable cardiac patch induces contractile smooth muscle and improves 
cardiac remodeling and fiction in sub-acute myocardial infarction. J Am College Cardiology. 
49(23):2292-2300. 2007.

Chen C, J Jin, M Rubin, L Huang, T Sturgeon, KM Weixel, DB Stolz, SC Watkins, JR Bamburg, 
OA Weisz, RC Montelaro. Association of gag multimers with filamentous actin during equine 
infectious anemia virus assembly. Current HIV Res. 5(3):315-323. 2007.

Leaphart, CL, F Qureshi, S Cetin, J Li, T Dubowski, C Baty, D Beer-Stolz, F Guo, SA Murray, DJ 
Hackam. Interferon-gamma inhibitis intestinal restitution by preventing gap junction 
communication between enterocytes. Gastroenterology. 132(7):2395-2411. 2007.

Ding, WX, HM Ni, W Gao, T Yoshimori, DB Stolz, D Ron XM Yin. Linking of autophagy to 
ubiquitin-proteasome system is important for the regulation of endoplasmic reticulum stress and 
cell viability. Am J Pathol 171(2):513-524. 2007.

Luke, CJ, SC Pak, YS Askew, TL Naviglia, DJ Askew, SM Nobar, AC Vetica, OS Long, SC 
Watkins, DB Stolz, RJ Barstead, GL Moulder, D Bromme, GA Silverman, An Intracellular Serpin 
regulates necrosis by inhibiting the induction and sequelae of lysosomal injury. Cell 130(6) 1108-
1119. 2007

Sellaro, TL, AK Ravindra, DB Stolz, SF Badylak. Maintenance of hepatic sinusoidal endothelial 
cell phenotype in vitro using organ-specific extracellular matrix scaffolds. Tissue Eng 13(9):2301-
2310. 2007.

Hwa, AJ, RC Fry, A Sivaraman, PT So, LD Samson, DB Stolz, LG Griffith. Rat liver sinusoidal 
endothelial cells survive without exogenous VEGF in 3D perfused co-cultures with hepatocytes. 
FASEB J 21(10):2564-2579. 2007

Ikeda, Y, CH Fry, F Hayashi, DB Stolz, D Griffiths, AJ Kanai. The role of gap junctions in 
spontaneous activity of the rat bladder. Am J Physiol Renal Physiol.In Press.

Miki, T, K Mitamura, MA Ross, DB Stolz, SC Strom. Identification of stem cell marker-positive 
cells by immunofluorescence in term human amnion. J. Reprod Immuno 75:91-96. 2007

Jin, X, Z Zhang, DB Stolz, TA Zimmers, LG Koniaris. IL-6 inhibits oxidative injury and necrosis 
following extreme liver resection. Hepatology, 46(3)802-812. 2007
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Kohmoto, J, A Nakao, DB Stolz, T Kaizu, A Tsung, A Ikeda, H Shimizu, T Takahashi, K 
Tomiyama, R Sugimoto, AM Choi, TR Billiar, N Murase, KR McCurry. Carbon monoxide 
protects rat lung transplants from ischemia/reperfusion injury via a mechanism involving p38 
MAPK Pathway. Am J Transplant 7(10):2279-2290. 2007

Frampton, AR Jr, DB Stolz, H Uchida, WF Goins, JB Cohen, JC Glorioso. Equine herpesvirus 
1 enters cells by two different pathways and infection requires the activation of cellular kinase 
ROCK1. J. Virol. 81(20):10879-10889. 2007.

Stolz, DB, MA Ross, A Ikeda, K Tomiyama, T Kaizu, DA Geller, N Murase. Sinusoidal 
endothelial cell repopulation following ischemia/reperfusion injury in rat liver transplantation. 
Hepatology, 46:1464-1475. 2007.

Tsung, A,  JR Klune, X Zhang, G Jayabalan, Z Cao, X Peng, DB Stolz, DA Geller, MR Roengat, 
TR Billiar.  HMGB1 release induced by liver ischemia involves Toll-like receptor 4 dependent 
reactive oxygen species production and calcium-mediated signaling. J Exp. Med 204(12):2913-
1923. 2007.

Tomiyama, K, N Murase, DB Stolz, H Toyokawa, DR O’Donnell, DM Smith, JR Dudas, JR 
Rubin, KG Marra. Stem Cells. 26(2):330-338. 2008

Demetris, AJ, S Specht, I Nozaki, JG Lunz 3rd; DB Stolz, N Murase, T Wu. Small proline-rich 
proteins (SPRR) function as SH3 domain ligands, increase resistance to injury and are associated 
with mesenchymal transition (EMT) in cholangiocytes. J Hepatology 48(2):276-288. 2008.

Montecalvo, A, WJ Shufesky, DB Stolz, MG Sullivan, Z Wang, S Davis, GD Papworth, SC 
Watkins, PD Robbins, AT Larregina, AE Morelli. Exosomes as a short-range mechanism 
to spread alloantigen between dendritic cells during T Cell allorecognition. J Immunology. 
180(5):3081-3090. 2008.

Tan X, Yuan Y, Zeng G, Apte U, Thompson MD, Cieply B, Stolz DB, Michalopoulos GK, 
Kaestner KH, Monga SP. beta-Catenin deletion in hepatoblasts disrupts hepatic morphogenesis 
and survival during mouse development Hepatology.47(5):1667-1679. 2008.

Han J, Hou W, Goldstein LA, Lu C, Stolz DB, Yin XM, Rabinowich H. Involvement of protective 
autophagy in TRAIL-resistance of apoptosis defective tumor cells. J Biol Chem. 283(28):19665-
19677 2008.

Cosgrove, BD, C Cheng, JR Pritchard, DB Stolz, DA Lauffenburger, LG Griffith. An inducible 
autocrine cascade regulates rat hepatocyte proliferation and apoptosis responses to tumor necrosis 
factor-alpha. Hepatology. 48(1):276-288.

Gao, W, WX Ding, DB Stolz, XM Yin. Induction of macroautophagy by exogenously introduced 
calcium. Autophagy, 4(6):754-761. 2008.

Faleo G, JS Neto, J Kohmoto, K Tomiyama, H Shimizu, T Takahashi, Y Wang, R Sugimoto, Am 
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Choi, DB Stolz, G Carrieri, KR McCurry, N Murase, A Nakao. Cabon monoxide ameliorates renal 
cold ischemia-reperfusion injury with an upregulation of vascular endothelial growth factor by 
activation of hypoxia inducible factor. Transplantation 85(12):1833-1840. 2008.

Li-Korotky HS, JM Banks, CY Lo, FR Zeng, DB Stolz, JD Swarts, WJ Doyle. Interaction of 
pnuemococcal phase varioation and middle ear pressure/gas composition: An in vitro model of 
simulated otitis media. Microb. Pathog 45(3):201-206. 2008.
Odoux, C, H Fohrer, T Hoppo, L Guzik, DB Stolz, DW Lewis, SM Gollin, TC Gamblin, DA 
Geller, E Lagasse. A stochastic model for cancer stem cells origin in metastatic colon cancer.  
Cancer Res. 68(17):6932-6941. 2008.

Zhang, SX, JJ Miller, DB Stolz, LD Serpero, W Zhao, D Gozal, Y Wang. Type I epithelial cells 
are the main target of whole body hypoxic preconditioning in the lung. Am J Respir Cell Mol 
Biol. 40(3):332-339. 2009.
  
Tomiyama, K, A Ikeda, S Ueki, A Nakao, DB Stolz, Y Koike, A Afrazi, C Gahndi, D Tokida, 
DA Geller, N Murase. Inhibition of Kupffer cell-mediated early pro-inflammatory response with 
carbon monoxide in transplant-induced hepatic ischemia/reperfusion injury in rats. Hepatology 
48(5):1608-1620. 2008. 

Straub, AC, KA Clark, MA Ross, AG Chandra. S Li, X Gao, PJ Pagano, DB Stolz, A Barchowsky. 
Arsenic-stimulated liver sinusoid capillarization in mice requires NADPH oxidase-generated 
superoxide. J. Clinical Invest. 118(12):3980-3989.2008.

Chen Z-H, HP Kim, FC Sciurba, S-J Lee, C Feghali-Bostwick, DB Stolz, R Dhir, RJ Landreneau, 
MJ Schuchert, SA Yousem, K Nakahira, JM Pilewski, JS Lee, Y Zhang, SW Ryter, AMK Choi. 
Egr-1 regulates autophagy in cigarette smoke-induced chronic obstructive pulmonary disease. 
PLoS ONE 3(10):e3316.2008.

Straub, AC, LR Klei, DB Stolz, A Barchowsky.  Arsenic requires sphingosine-1-phosphate type 1 
receptors to induce angiogenic genes and endothelial cell remodeling. Am J. Path. 174(5):1949-
1958. 2009

Tumne, A, VS Prasad, Y Chen, DB Stolz, K Saha, DM Ratner, M Ding SC Watkins P Gupta. 
Nontoxic suppression of HIV-1 transcription on exosomes secreted by CD8+ T cells. J Virol. 
83(9):4354-4364. 2009

Metukuri, MR, D Beer-Stolz RA Namas, R Dhupar, A Torres, PA Loughran, BS Jefferson, A 
Tsung, TR Billiar, Y Vodovotz, R Zamora. Am J Physiol Gastrointest Liver Physiol. 296(3):G499-
509. 2009.

Izumi, M, BJ Pazin,CF Minervini, J Gerlach, MA Ross, DB Stolz, ME Turner, TL Thompson, T 
Miki. Quantitative comparison of stem cell marker-positive cells in fetal and term human amnion. 
J Repro Immunol. 81(1):39-43.2009

Li, Y, X Tan, C Dai, DB Stolz, D Wang, Y Liu. Inhibition of integrin linked kinase attenuates renal 
interstitial fibrosis. J Am Soc Nephrol. 20(9):1907-1918. 2009.
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Ding, WX, HM Ni, W Gao, X Chen, JH Kang, DB Stolz, J Liu, XM Yin. Oncogenic 
transformation confes a selective susceptibility to the combined suppression of the proteosome 
and autophagy. Mol Cancer Ther. 8(7):2036-45. 2009.

Dai, C, DB Stolz LP Kiss, SP Monga, LB Holzman, Y Liu. Wnt/beta-catinen signaling promotes 
podocyte dysfunction and albuminuria. J Am Soc Nephrol. 20(9):1997-2008. 2009

X Liang, AR Chavez, NE Schapiro, P Loughran, SH Thorne, AA Amoscato, HJ Zeh, D 
Beer-Stolz, MT Lotze, ME DeVera. Ethyl pyruvate administration inhibits hepatic tumor growth. 
J Leukoc Biol 86(3)599-607. 2009.

DaveSH, JS Tilstra, K Matuoka, F Li, RA DeMarco, D Beer-Stolz, AR Sepulveda, MP Fink, MT 
Lotze, SE Plevy. Ethyl pyruvate decreases HMGB1 release and ameliorates murine colitis. J 
Leukoc Biol 86(3):633-643. 2009.

Ikeda A, S Ueki, A Nakao, K Tomiyama, MA Ross, DB Stolz, DA Geller, N Murase. Liver Graft 
exposure to carbon monoxide during cold storage protects sinusoidal endothelial cells and 
ameliorates reperfusion injury in rats. Liver Transpl 15(11):1458-1468. 2009. PMID 19877256

Gao, W, JH Kang, Y Liao, WX Ding, AA Gambatto, SC Watkins, YJ Liu, DB Stolz, XM Yin. 
Biochemical isolation and charachterization of the tubulovesicular LC3-positive autophagosomal 
compartment. J Biol Chem 285(2):1371-1383. 2010. PMID 19910472

Houghton, AM, DM Rzymkiewicz, H Ji, AD Gregory, EE Egea, HE Metz, DB Stolz, SR Land, 
LA Marconcini, CR Kliment, KM Jenkins, KA Beaulieu, M Mouded, SJ Frank, KK Wong, SD 
Shapiro. Neutrophil elastase-mediated degradation of IRS-1 accelerates lung tumor growth. 
Nature Med. 16(2)219-223. 2010. PMID: 20081861. 

Polk, AA, TM Maul, DT McKeel, TA Snyder, CA Lehocky, B Pitt, DB Stolz, WJ Federspiel, WR 
Wagner. A biohybrid artificial lung prototypes with active mixing of endothelialized microporous 
hollow fibers. Biotechnol Bioeng. 106(3) 490-500. 2010. PMID 20091735.

Yamaguchi Y, H Yasuoka, DB Stolz, CA Feghali-Bostwick, Decreased Caveolin-1 levels 
contribute to fibrosis and deposition of extracellular IGFBP-5. J Cell Mol Med. PMID 20345844. 

Kagan, VE, NV Konduru, W Feng, BL Allen, J Conroy, Y Volkov, II Vlasova, NA Belikova, N 
Yanamala, A Kapralov, YY Tyurina, J Shi, ER Kisin, AR Murray, J Franks, D Stolz, P Gou, J 
Klein-Seetharaman, B Fadeel, A Star, AA Shvedova. Carbon noanotubules degraded by neutrophil 
myeloperoxidase induce less pulmonary inflammation. Nat Nanotechnol. 5(5):354-9.

Turner, NJ, AJ Yates, Jr., DJ Weber, IR Qureshi, DB Stolz, TW Gilbert, SF Badylak. Xenogenic 
extracellular matrix as an inductive niche for regeneration of a functioning musculotendinous 
junction. Tissue Engineering, In press. PMID 20528669. 

Ding, WX, HM Ni, M Li, Y Liao, X Chen, DB Stolz, GW Dorn Li, XM Yin. Nix is critical to two 
distinct phases of autophagy: reactive oxygen species (ROS)-mediated autophagy induction and 
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Parkin-ubiquitin-p62-mediated mitochondria priming. J Bio Chem 2010 in press. PMID 20573959.  

Lee S, CS Huang, T Kawamura, N Shigemura, DB Stolz, TR Billiar, JD Luketich, A Nakao, Y 
Toyoda. Surgury 148(2):463-473. 2010 PMID 20627336.  

Ding, WX, Li M, X Chen, HM Ni, CW Lin, W Gao, B Lu, DB Stolz, DL Clemens, XM Yin. 
Autophagy reduces acute ethanol-induced hepatoxicity and steatosis in mice. Gastroenterology 
2010. In press PMID 20659474.  

Remlinger, NT, CA Czajka, ME Juhas, DA Vorp, DB Stolz, SF Badylak, S Gilbert, TW Gilbert. 
Hydrated xenogeneic decellularlized tracheal matrix as a scaffold for tracheal reconstruction. 
Biomaterials 31(13):3520-3526. 2010. PMID 20144481 

Yoshida J, KS Ozaki, MA Nalesnik, S Ueki, M Castillo-Rama, G Faleo, M Ezzelareb, A Nakao, 
B Ekser, GJ Echeverri, MA Ross, DB Stolz N Murase. Ex vivo application of carbon monoxide 
in UW solution prevents transplant-induced renal ischemia/reperfusion injury in pigs. Am J 
Transplant. 10(4):763-72 2010. PMID 20199500.

Orlichenko LS, J Bahari, TH Yeh, S Liu, DB Stolz, SK Saluja, VP Singh. Transcriptional 
regulation of CXC-ELR Cheomikines KC and MIP-2 in mouse pancreatic acini. Am J Physiol 
Gastrointest Liver Physiol 2010. In press PMID 20671197.

Ye S, K Cihil, DB Stolz, JM Pilewski, BA Stanton, A Swiatecka-Urban. C-Cbl facilitates 
endocytosis and lysosomal degradation of cystic fibrosis transmembrane conductance regulator in 
human airway epithelial cells. J Biol Chem 285(35):27008-27018. 2010. PMID: 20525683. 

Yeh, TH, L Krauland, V Singh, B Zou, P Devaraj, DB Stolz, J Franks, SP Monga, E Sasatomi, 
J Behari. Liver-specific beta-catenin knockout mice have bile canalicular abnormalities, bile 
secretory defect and intrahepatic cholestasis. Hepatology. In Press PMID: 20722001 

Fei Sun, Ph.D.
Research Assistant Professor

Gao, Y., Chotoo, CK., Balut, CM., Sun, F., Bailey, MA., Devor, DC.(2008)  Role of S3 and S4 
transmembrane domain charged amino acids in channel biogenesis and gating of KCa2.3 and 
KCa3.1.  Journal of Biological Chemistry  2008 Jan 28 

Sun, F*., Mi, Z., Condliffe, S.B., Bertrand, C.A., Gong, X., Lu, X., Zhang H., Latoche, J.D., 
Pilewski, J.M., Robbins, P.D., and Frizzell, R.A. (2008) Chaperone displacement from mutant 
cystic fibrosis transmembrane conductance regulator restores its function in human airway 
epithelia FASEB J, 2008 Sep;22(9):3255-63. Epub 2008 Jun 12.  

Marozkina, NV., Yemen, S., Borowitz, M.,   Liu, L.,  Plapp, M., Sun, F., Islam, R., Erdmann-
Gilmore, P.,  Townsend, RR., Lichti, CF., Mantri, S.,. Clapp, PW., Randell, SH., Gaston,B. and 
Zaman, K. (2010)  Hsp 70/Hsp 90 organizing protein as a nitrosylation target in cystic fibrosis 
therapy. Proc Natl Acad Sci U S A. 2010 Jun 8. [Epub ahead of print]
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Patrick H. Thibodeau, Ph.D.
Assistant Professor

Pissarra LS, Farinha Cm, Xu Z, Schmidt A, Thibodeau PH, Cai Z, Thomas PJ, Sheppard DN, Amaral 
MD.  (2008)  Solubilizing mutations used to crystallize one CFTR domain attenuate the trafficking and 
channel defects caused by the major cystic fibrosis mutation.  Chem Biol  (15):62-9

Baker J.M., Hudson R.P., Kanelis V., Choy W.Y., Thibodeau P.H., Thomas P.J., Forman-Kay J.D.  
(2007)  CFTR regulatory region interacts with NBD1 predominantly via multiple transient helices.  
Nat Struct Mol Biol  (14):738-45. 

Kanelis V, Hudson RP, Thibodeau PH, Thomas PJ, Forman-Kay JD. (2010)  NMR evidence for 
differential phosphorylation-dependent interactions in WT and DeltaF508 CFTR.  EMBO J 
(29):263-77.    

Thibodeau, P.H., Richardson M, Wang W, Millen L, Watson J, Mendoza JL, Du K, Fischman 
S, Senderowitz H, Lukacs GL, Thomas PJ. (2010) The cystic fibrosis-causing mutation 
{Delta}F508 affects multiple steps in CFTR biogenesis.  JBC.  (Epub ahead of print July 28).   

Balut CM, Gao Y, Murray SA, Thibodeau PH, Devor DC. (2010) ESCRT-dependent targetting 
of plasma membrane localized KCa3.1 to the lysozomes.  Am. J Physiol.- Cell Physiol.  (Epub 
ahead of print Aug. 18).  

Linton M. Traub, Ph.D.
Associate Professor

Mishra, S.K., A.  Jha,  A.L. Steinhauser, V.A. Kokoza, C.H. Washabaugh, A.S. Raikhel, W.A. 
Foster and L.M. Traub (2008) Internalization of LDL receptor-superfamily yolk protein receptors 
during mosquito oogenesis involves transcriptional regulation of PTB domain adaptors. J. Cell 
Sci. 121; 1264-1274.

Lee, I., M.T. Drake, L.M. Traub and S. Kornfeld. Cargo-sorting signals promote polymerization 
of the adaptor protein-1 in an Arf-1•GTP-independent manner. Arch. Biochem Biophys. 497: 63-
68, 2008.

Keyel, P.A., J.R. Thieman, E. Erkan, R. Roth, E.T. Everett, S.C. Watkins, J.E. Heuser, and L.M. 
Traub. The AP-2 adaptor b2 appendage scaffolds alternate cargo endocytosis. Mol. Biol. Cell  19: 
5309-5326, 2008.

Kazazic, M., V. Bertelsen, K.W. Pedersen, T.T. Vuong, M.V. Grandal., M.S. Rødland, L.M. Traub, 
E. Stang and I.H. Madshus. Epsin recruits ubiquitinated EGF receptors into clathrin-coated 
vesicles. Traffic 10: 235-245, 2009

Thieman, J.R., S.K. Mishra, K. Ling, B. Doray, R.A. Anderson, and L.M. Traub. Splice-variant-
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specific association of PIPKIg with the AP-2 b2 appendage for temporal remodeling of 
phosphoinositides at clathrin-coated buds. J. Biol. Chem. 284:13924-13939, 2009 

Collette, J.R., R.J. Chi, D.R. Boettner, I.M. Fernandez-Golbano, R. Plemel, A.J. Merz, M. I. Geli, 
L.M. Traub and S.K. Lemmon. Clathrin functions in the absence of the terminal domain binding 
site for adaptor-associated clathrin-box motifs. Mol. Biol. Cell. 20: 3401-3413, 2009.

Reider, A., S.L. Barker, S.K. Mishra, Y-Jun Im, L. Maldonado-Báez, J.H. Hurley, L.M. Traub 
and B. Wendland (2009) A conserved family of endocytic adaptors that coordinate cargo 
selection and vesicle formation. EMBO J. 28: 3103-3116, 2009.

Edeling, M.A., S. Sanker, T. Shima, P.K. Umasankar, S. Höning, H.Y. Kim, L.A. Davidson, S.C. 
Watkins, M. Tsang, D.J. Owen and L.M. Traub. Structural requirements for PACSIN/Syndapin 
operation during embryonic notochord development. PLoS ONE  e8150, 2009.

Pedersen, G.A., S. Chakraborty, A.L. Steinhauser, L.M. Traub and M. Madsen. AMN directs 
endocytosis of the intrinsic factor-vitamin B12 receptor cubam by engaging ARH or Dab2. 
Traffic 11: 706-720, 2010.

Yong Wan, Ph.D.
Associate Professor

Fugita T. and Wan Y. 2007. Pathological dissection of APC pathway in breast cancer. Clin 
Cancer Res (in press)  

Liu W., Wu G., Lobur D., Li W., and Wan Y. 2007. Cdh1-APC targets Skp2 for destruction in 
TGF-beta-induced growth inhibition. Mol Cell Biol. Vol.27 (8): 2967-79

Wu G., Glickstein S., Liu W, Fujita T., Li W., Yang Q., Duvoisin R., and Wan Y. 2007. The APC 
coordinates the initiation of lens differentiation. . Mol Biol Cell. Vol 18 (3): 1018-29

Li W., Wu G., and Wan Y. 2007. The dual effects of Cdh1 in myogenesis. FASEB J. 21(13): 
3606-17

Fujita T. Liu W., Hiroyoshi D. and Wan Y. 2008. Dissection of APC pathway in breast cancer. 
Clin Cancer Res 14 (7): 1966-1975 

Liu W., Li W., Fujita T., Yang Q., and Wan Y. 2008. Proteolysis of Cdh1 enhances susceptibility 
to UV radiation-induced apoptosis. Carcinogenesis 29 (2):263-72

Fujita T., Epperly M.W., Zou H., Gollin S.M., Greenberger J.S. and Wan Y. 2008. Targeting 
APC-separase cascade by TGF-b ensures stromal mitotic progression. Mol Biol Cell 19(12): 
5446-55

Fujita T., Hiroyoshi D. and Wan Y. 2008. Regulation of Skp2-p27 axis by the Cdh1/APC 
pathway in colorectal tumorigenesis.  Am J. Pathol. Vol 173, No. 1, July
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Fujita T., Liu W., Doihara H. and Wan Y. 2009. In vivo dissection of Cdh1/APC in breast 
carcinogenesis. IJC 125(4):826-3

Liu W., Zong W., Wu G., Liu X., and Wan Y. 2010. BRCA1 is regulated by ubiquitin-proteasome 
pathway in response to DNA damage signaling. PLoS ONE (in press)

Zhang L.*, Park C.*, Wu J., Liu W., Fujita T., Kim H., Balasubramini M., Chreiber EM, Wang 
X-F., and Wan Y. 2010. Proteolysis of Rad17 by Cdh1/APC regulates checkpoint termination and 
recovery from genotoxic stress. EMBO J. 29(10):1726-37

Simon C. Watkins, Ph.D.
Professor and Vice Chairman,  Director of Center for Biologic Imaging

Berhanu A, Huang J, Watkins SC, Okada H, Storkus WJ.  Treatment-Enhanced CD4+Foxp3+ 
Glucocorticoid-Induced TNF Receptor Family Related High Regulatory Tumor-Infiltrating 
T Cells Limit the Effectiveness of Cytokine-Based Immunotherapy. J Immunol. 2007 Mar 
15;178(6):3400-8.

Cetin S, Leaphart C, Li J, Ischenko I, Hayman M, Upperman J, Zamora R, Watkins SK, Ford H, 
Wang JH, Hackam DJ. Nitric Oxide Inhibits Enterocyte Migration through Activation of 
RhoA-GTPase in a SHP-2 Dependent Manner.Am J Physiol Gastrointest Liver Physiol. 2007 Feb 
1; 

Cheng J, Watkins SC, Walker WH. Testosterone Activates MAP Kinase Via Src Kinase and the 
EGF Receptor in Sertoli Cells. Endocrinology. 2007 Feb 

Wright CM, Fewell SW, Sullivan ML, Pipas JM, Watkins SC, Brodsky JL. The Hsp40 Molecular 
Chaperone, Ydj1p, Along With the Protein Kinase C Pathway, Impact Cell Wall Integrity in the 
Yeast Saccharomyces cerevisiae. Genetics. 2007 Jan 21; 

Zhu JH, Horbinski C, Guo F, Watkins S, Uchiyama Y, Chu CT. Regulation of autophagy by 
extracellular signal-regulated protein kinases during 1-methyl-4-phenylpyridinium-induced cell 
death. Am J Pathol. 2007 Jan;170(1):75-86.

Molina GA, Watkins SC, Tsang M. Generation of FGF reporter transgenic zebrafish and their 
utility in chemical screens. BMC Dev Biol. 2007 Jun 6;7(1):62 

Chen C, Jin J, Rubin M, Huang L, Sturgeon T, Weixel KM, Stolz DB, Watkins SC, Bamburg JR, 
Weisz OA, Montelaro RC.  Association of gag multimers with filamentous actin during equine 
infectious anemia virus assembly. Curr HIV Res. 2007 May;5(3):315-23.

Gusarova V, Seo J, Sullivan ML, Watkins SC, Brodsky JL, Fisher EA. Golgi-associated 
maturation of very low density lipoproteins involves conformational changes of apolipoprotein B, 
but is not dependent on apolipoprotein E.J Biol Chem. 2007 May 11
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Anselmi K, Stolz DB, Nalesnik M, Watkins SC, Kamath R, Gandhi CR. Gliotoxin causes 
apoptosis and necrosis of rat Kupffer cells in vitro and in vivo in the absence of oxidative stress: 
Exacerbation by caspase and serine protease inhibition. J Hepatol. 2007 Jul;47(1):103-13. Epub 
2007 Apr 5.

Dong XD, Ito N, Lotze MT, Demarco RA, Popovic P, Shand SH, Watkins S, Winikoff S, Brown 
CK, Bartlett DL, Zeh HJ 3rd.  High Mobility Group Box I (HMGB1) Release From Tumor Cells 
After Treatment: Implications for Development of Targeted Chemoimmunotherapy. J Immunother 
(1997). 2007 Sep;30(6):596-606.

Lai Y, Hickey RW, Chen Y, Bayir H, Sullivan ML, Chu CT, Kochanek PM, Dixon CE, Jenkins LW, 
Graham SH, Watkins SC, Clark RS. Autophagy is increased after traumatic brain injury in mice 
and is partially inhibited by the antioxidant gamma-glutamylcysteinyl ethyl ester. J Cereb Blood 
Flow Metab. 2007 Sep 5; 28(3):540-50.

Jin J, Sturgeon T, Chen C, Watkins SC, Weisz OA, Montelaro RC. Distinct intracellular 
trafficking of eiav and hiv-1 gag during viral assembly and budding revealed by bimolecular 
fluorescence complementation assays. J Virol. 2007 Aug 8; 81(20):11226-35. 

Lai Y, Chen Y, Watkins SC, Nathaniel PD, Guo F, Kochanek PM, Jenkins LW, Szabó C, Clark RS. 
Identification of Poly-ADP-Ribosylated Mitochondrial Proteins after Traumatic Brain Injury. J 
Neurochem. 2007 Nov 6; 104(6):1700-11.

Fallert BA, Poveda S, Schaefer TM, Pfeifer ME, Sanghavi SK, Watkins SC, Murphey-Corb MA, 
Tarwater PM, Kirschner DE, Reinhart TA.  Virologic and Immunologic Events in Hilar Lymph 
Nodes During Simian Immunodeficiency Virus Infection: Development of Polarized Inflammation. 
J Acquir Immune Defic Syndr. 2007 Oct 25; 47(1):16-26.

Clark RS, Bayir H, Chu CT, Alber SM, Kochanek PM, Watkins SC. Autophagy is increased in 
mice after traumatic brain injury and is detectable in human brain after trauma and critical illness. 
Autophagy. 2007 Oct 15;4(1 Suppl):14-9.

Croix CS, Zipfel WR, Watkins SC.Potential solutions for confocal imaging of living animals. 
Biotechniques. 2007 Jul;43(1 Suppl):14-9. 

Guo F, Yu L, Watkins S, Han Y. Orientation of microtubules suggests a role in mRNA 
transportation in fertilized eggs of Chinese pine (Pinus tabulaeformis). Protoplasma. 2007;231(3-
4):239-43. Epub 2007 Oct 10.

Luke CJ, Pak SC, Askew YS, Naviglia TL, Askew DJ, Nobar SM, Vetica AC, Long OS, Watkins 
SC, Stolz DB, Barstead RJ, Moulder GL, Brömme D, Silverman GA.  An intracellular serpin 
regulates necrosis by inhibiting the induction and sequelae of lysosomal injury. Cell. 2007 Sep 
21;130(6):1108-19.(COVER) 

Kleinschmidt AM, Nassiri M, Stitt MS, Wasserloos K, Watkins SC, Pitt BR, Jahroudi N. 
Sequences in intron 51 of the von Willebrand factor gene target promoter activation to a subset of 
lung endothelial cells in transgenic mice. J Biol Chem. 2008 Feb 1;283(5):2741-50. Epub 2007 
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Nov 28.

Yang W, Qiu C, Biswas N, Jin J, Watkins SC, Montelaro RC, Coyne CB, Wang T. Correlation of 
the tight junction-like distribution of claudin-1 to the cellular tropism of HCV. J Biol Chem. 2008 
Jan 22 (Epub ahead of print);

Goldstein M, Watkins S. Immunohistochemistry.Curr Protoc Mol Biol. 2008 Jan;Chapter 14:Unit 
14.6.

Anand SP, Akhtar P, Tinsley E, Watkins SC, Khan SA. GTP-dependent polymerization of the 
tubulin-like RepX replication protein encoded by the pXO1 plasmid of Bacillus anthracis. Mol 
Microbiol. 2008 Feb;67(4):881-90. Epub 2008 Jan 2.

Montecalvo A, Shufesky WJ, Stolz DB, Sullivan MG, Wang Z, Divito SJ, Papworth GD, 
Watkins SC, Robbins PD, Larregina AT, Morelli AE. Exosomes As a Short-Range Mechanism to 
Spread Alloantigen between Dendritic Cells during T Cell Allorecognition. J Immunol. 2008 Mar 
1;180(5):3081-90.

Thirunavukkarasu C, Wang LF, Harvey SA, Watkins SC, Chaillet JR, Prelich J,Starzl TE, Gandhi 
CR.  Augmenter of liver regeneration: An important intracellular survival factor for hepatocytes.J 
Hepatol. 2008 Jan 28; 

Dolinay T, Wu W, Kaminski N, Ifedigbo E, Kaynar AM, Szilasi M, Watkins SC Ryter SW, Hoetzel 
A, Choi AM. Mitogen-activated protein kinases regulate susceptibility to ventilator-induced lung 
injury. PLoS ONE. 2008 Feb 13;3(2):e1601.

Watchmaker PB, Urban JA, Berk E, Nakamura Y, Mailliard RB, Watkins SC, van Ham SM, 
Kalinski P.  Memory CD8+ T Cells Protect Dendritic Cells from CTL Killing. J Immunol. 2008 
Mar 15;180(6):3857-65

Qin S, Sui Y, Soloff AC, Fallert Junecko BA, Kirschner DE, Murphey-Corb MA,Watkins SC, 
Tarwater PM, Pease JE, Barratt-Boyes SM, Reinhart TA. Chemokine and Cytokine Mediated Loss 
of Regulatory T Cells in Lymph Nodes during  Pathogenic Simian Immunodeficiency Virus 
Infection. J Immunol. 2008 Apr 15;180(8):5530-6.

Helmick L, Antúnez de Mayolo A, Zhang Y, Cheng CM, Watkins SC, Wu C, Leduc PR. 
Spatiotemporal Response of Living Cell Structures in Dictyostelium discoideum with 
Semiconductor Quantum Dots. Nano Lett. 2008 Apr 4 

Park JW, Kim HP, Lee SJ, Wang X, Wang Y, Ifedigbo E, Watkins SC, Ohba M, Ryter SW, Vyas 
YM, Choi AM.  Protein Kinase C{alpha} and {zeta} Differentially Regulate Death-Inducing 
Signaling Complex Formation in Cigarette Smoke Extract-Induced Apoptosis. J Immunol. 2008 
Apr 1;180(7):4668-78.

Mitala CM, Wang Y, Borland LM, Jung M, Shand S, Watkins S, Weber SG, Michael AC. Impact 
of microdialysis probes on vasculature and dopamine in the rat striatum: A combined fluorescence 
and voltammetric study. J Neurosci Methods. 2008 Jul 15. 
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Lin L, Zhou Z, Zheng L, Alber S, Watkins S, Ray P, Kaminski N, Zhang Y, Morse  D. Cross talk 
between Id1 and its interactive protein Dril1 mediate fibroblast responses to transforming growth 
factor-beta in pulmonary fibrosis. Am J Pathol. 2008 Aug;173(2):337-46. Epub 2008 Jun 26. 

Bernal PJ, Leelavanichkul K, Bauer E, Cao R, Wilson A, Wasserloos KJ, Watkins  SC, Pitt BR, 
St Croix CM.  Nitric-oxide-mediated zinc release contributes to hypoxic regulation of pulmonary 
vascular tone. Circ Res. 2008 Jun 20;102(12):1575-83. Epub 2008 May 15.

Qin S, Sui Y, Soloff AC, Junecko BA, Kirschner DE, Murphey-Corb MA, Watkins SC, Tarwater 
PM, Pease JE, Barratt-Boyes SM, Reinhart TA. Chemokine and cytokine mediated loss of 
regulatory T cells in lymph nodes during  pathogenic simian immunodeficiency virus infection J 
Immunol. 2008 Apr 15;180(8):5530-6.

Helmick L, Antúnez de Mayolo A, Zhang Y, Cheng CM, Watkins SC, Wu C, Leduc PR. 
Spatiotemporal Response of Living Cell Structures in Dictyostelium discoideum with 
Semiconductor Quantum Dots. Nano Lett. 2008 Apr 4 

Park JW, Kim HP, Lee SJ, Wang X, Wang Y, Ifedigbo E, Watkins SC, Ohba M, Ryter SW, Vyas 
YM, Choi AM.  Protein Kinase C{alpha} and {zeta} Differentially Regulate Death-Inducing 
Signaling Complex Formation in Cigarette Smoke Extract-Induced Apoptosis. J Immunol. 2008 
Apr 1;180(7):4668-78.

Mitala CM, Wang Y, Borland LM, Jung M, Shand S, Watkins S, Weber SG, Michael AC. Impact 
of microdialysis probes on vasculature and dopamine in the rat striatum: A combined fluorescence 
and voltammetric study. J Neurosci Methods. 2008 Jul 15. 

Lin L, Zhou Z, Zheng L, Alber S, Watkins S, Ray P, Kaminski N, Zhang Y, Morse  D. Cross talk 
between Id1 and its interactive protein Dril1 mediate fibroblast responses to transforming growth 
factor-beta in pulmonary fibrosis. Am J Pathol. 2008 Aug;173(2):337-46. Epub 2008 Jun 26. 

Bernal PJ, Leelavanichkul K, Bauer E, Cao R, Wilson A, Wasserloos KJ, Watkins  SC, Pitt BR, 
St Croix CM.  Nitric-oxide-mediated zinc release contributes to hypoxic regulation of pulmonary 
vascular tone. Circ Res. 2008 Jun 20;102(12):1575-83. Epub 2008 May 15.

Qin S, Sui Y, Soloff AC, Junecko BA, Kirschner DE, Murphey-Corb MA, Watkins SC, Tarwater 
PM, Pease JE, Barratt-Boyes SM, Reinhart TA. Chemokine and cytokine mediated loss of 
regulatory T cells in lymph nodes during  pathogenic simian immunodeficiency virus infection J 
Immunol. 2008 Apr 15;180(8):5530-6.

Komita H, Zhao X, Taylor JL, Sparvero LJ, Amoscato AA, Alber S, Watkins SC,Pardee AD, Wesa 
AK, Storkus WJ.CD8+ T-cell responses against hemoglobin-beta prevent solid tumor growth.
Cancer Res. 2008 Oct 1;68(19):8076-84.PMID: 18829566 

Zheng L, Zhou Z, Lin L, Alber S, Watkins S, Kaminski N, Choi AM, Morse D. Carbon Monoxide 
Modulates {alpha}-smooth Muscle Actin and Small Proline Rich-1a Expression in Fibrosis.Am J 
Respir Cell Mol Biol. 2008 Dec 18. PMID: 19097987 



107

C
ell B

iology and Physiology
A

nnual R
eport

CBP Faculty Peer Reviewed Publications

Watkins S. Live cell imaging: building the perfect system for the core imaging facility. Microsc 
Microanal. 2008 Aug;14 Suppl 2:714-5. PMID: 18673940 

Srinivasan R, Wolfe D, Goss J, Watkins S, de Groat WC, Sculptoreanu A,Glorioso JC. Protein 
kinase C epsilon contributes to basal and sensitizing responses of TRPV1 to capsaicin in rat 
dorsal root ganglion neurons.  Eur J Neurosci. 2008 Oct;28(7):1241-54. PMID: 18973552 

Yang W, Hood BL, Chadwick SL, Liu S, Watkins SC, Luo G, Conrads TP, Wang T. Fatty acid 
synthase is up-regulated during hepatitis C virus infection and regulates hepatitis C virus entry 
and production. Hepatology. 2008 Nov;48(5):1396-403. 

Du L, Hickey RW, Bayir H, Watkins SC, Tyurin VA, Guo F, Kochanek PM, Jenkins LW, Ren J, 
Gibson G, Chu CT, Kagan VE, Clark RS. Starving neurons show sex difference in autophagy. J 
Biol Chem. 2009 Jan 23;284(4):2383-96. Epub 2008 Nov 25. PubMed PMID: 19036730

Keyel PA, Thieman JR, Roth R, Erkan E, Everett ET, Watkins SC, Heuser JE,Traub LM. The 
AP-2 adaptor beta2 appendage scaffolds alternate cargo endocytosis. Mol Biol Cell. 2008 
Dec;19(12):5309-26. Epub 2008 Oct 8. PubMed PMID: 18843039;

McComb JG, Ranganathan M, Liu XH, Pilewski JM, Ray P, Watkins SC, Choi AM, Lee JS. 
CX3CL1 up-regulation is associated with recruitment of CX3CR1+ mononuclear phagocytes 
and T lymphocytes in the lungs during cigarette smoke-inducedemphysema. Am J Pathol. 2008 
Oct;173(4):949-61. Epub 2008 Sep 4. PubMed PMID: 18772344; 

Yang W, Hood BL, Chadwick SL, Liu S, Watkins SC, Luo G, Conrads TP, Wang T. Fatty acid 
synthase is up-regulated during hepatitis C virus infection and regulates hepatitis C virus entry 
and production. Hepatology. 2008 Nov;48(5):1396-403. PubMed PMID: 18830996;

Akhtar P, Anand SP, Watkins SC, Khan SA. The tubulin-like RepX protein encoded by the pXO1 
plasmid forms polymers in vivo in Bacillus anthracis. J Bacteriol. 2009 Apr;191(8):2493-500. 
Epub 2009 Feb 20. PubMed PMID: 19233922; 

Tumne A, Prasad VS, Chen Y, Stolz DB, Saha K, Ratner DM, Ding M, Watkins SC,Gupta P. 
Noncytotoxic suppression of human immunodeficiency virus type 1 transcription by exosomes 
secreted from CD8+ T cells. J Virol. 2009 May;83(9):4354-64. Epub 2009 Feb 4. PubMed 
PMID: 19193788; PubMed Central PMCID: 

Fujita M, Zhu X, Ueda R, Sasaki K, Kohanbash G, Kastenhuber ER, McDonald HA, Gibson GA, 
Watkins SC, Muthuswamy R, Kalinski P, Okada H. Effective immunotherapy against murine 
gliomas using type 1 polarizing dendritic cells--significant roles of CXCL10. Cancer Res. 2009 
Feb 15;69(4):1587-95. Epub 2009 Feb 3. PubMed PMID: 19190335.

Mathers AR, Janelsins BM, Rubin JP, Tkacheva OA, Shufesky WJ, Watkins SC,Morelli AE, 
Larregina AT. Differential capability of human cutaneous dendritic cell subsets to initiate Th17 
responses. J Immunol. 2009 Jan 15;182(2):921-33. PubMed PMID: 19124735.
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Jameel NM, Thirunavukkarasu C, Wu T, Watkins SC, Friedman SL, Gandhi CR. p38-MAPK 
and caspase-3-mediated superoxide-induced apoptosis of rat hepatic stellate cells: reversal by 
retinoic acid. J Cell Physiol. 2009 Jan;218(1):157-66. PubMed PMID: 18792915.

Salter RD, Watkins SC. Dendritic cell altered states: what role for calcium? Immunol Rev. 2009 
Sep;231(1):278-88. PubMed PMID: 19754904.

Webb RL, Rozov O, Watkins SC, McCartney BM. Using total internal reflection  fluorescence 
(TIRF) microscopy to visualize cortical actin and microtubules in the Drosophila syncytial 
embryo. Dev Dyn. 2009 Aug 28. PubMed PMID: 19718762.

Chu J, Thomas LM, Watkins SC, Franchi L, Núñez G, Salter RD. Cholesterol-dependent 
cytolysins induce rapid release of mature IL-1{beta} from murine macrophages in a NLRP3 
inflammasome and cathepsin B-dependent manner. J Leukoc Biol. 2009 Aug 12. [Epub ahead of 
print] PubMed PMID: 19675207.

Myerburg MM, King Jr JD, Oyster NM, Fitch AC, Magill A, Baty CJ, Watkins SC,Kolls JK, 
Pilewski JM, Hallows KR. AMPK Agonists Ameliorate Sodium and Fluid Transport and 
Inflammation in CF Airway Epithelial Cells. Am J Respir Cell Mol Biol. 2009 Jul 17. PMID: 
19617399.

Steitz J, Soloff AC, Barratt-Boyes SM, Alber SM, Watkins SC, Okada H, Gambotto A. Balb/c 
EGFP mice are tolerant against immunization utilizing recombinant adenoviral-based vectors 
encoding EGFP: A novel model for the study of tolerance  mechanisms and vaccine efficacy. 
Mol Immunol. 2009 Dec 17. [Epub ahead of print]  PubMed PMID: 20022379.

Edeling MA, Sanker S, Shima T, Umasankar PK, Höning S, Kim HY, Davidson LA, Watkins 
SC, Tsang M, Owen DJ, Traub LM. Structural requirements for PACSIN/Syndapin operation 
during zebrafish embryonic notochord development. PLoS  One. 2009 Dec 3;4(12):e8150. 
PubMed PMID: 19997509; PubMed Central PMCID: PMC2780292. 

Lipscomb MW, Taylor JL, Goldbach CJ, Watkins SC, Wesa AK, Storkus WJ. DC express-
ing transgene Foxp3 are regulatory APC. Eur J Immunol. 2009 Nov 25. [Epub  ahead of print] 
PubMed PMID: 19941313.

Lipscomb MW, Chen L, Taylor JL, Goldbach C, Watkins SC, Kalinski P, Butterfield LH, Wesa 
AK, Storkus WJ. Ectopic T-bet expression licenses dendritic  cells for IL-12-independent 
priming of type 1 T cells in vitro. J Immunol. 2009 Dec 1;183(11):7250-8. Epub 2009 Nov 13. 
PubMed PMID: 19915058.

Gao W, Kang JH, Liao Y, Ding WX, Gambotto AA, Watkins SC, Liu YJ, Stolz DB, Yin XM. 
Biochemical isolation and characterization of the tubulovesicular LC3-positive autophagosomal 
compartment. J Biol Chem. 2010 Jan 8;285(2):1371-83.  Epub 2009 Nov 12. PubMed PMID: 
19910472.

Kimmel JD, Gibson GA, Watkins SC, Kellum JA, Federspiel WJ. IL-6 adsorption dynamics in 
hemoadsorption beads studied using confocal laser scanning microscopy. J Biomed Mater Res B 
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Appl Biomater. 2009 Nov 10. [Epub ahead of print] PubMed PMID: 19904819.

Venkatachari NJ, Alber S, Watkins SC, Ayyavoo V. HIV-1 infection of DC: evidence for the 
acquisition of virus particles from infected T cells by antigen  uptake mechanism. PLoS One. 2009 
Oct 15;4(10):e7470. PubMed PMID: 19829715; PubMed Central PMCID: PMC2759578.

Hong CS, Fellows W, Niranjan A, Alber S, Watkins S, Cohen JB, Glorioso JC, Grandi P. Ectopic 
matrix metalloproteinase-9 expression in human brain tumor cells enhances oncolytic HSV vector 
infection. Gene Ther. 2010 May 13. [Epub ahead of print] PubMed PMID: 20463757.

Knickelbein JE, Watkins SC, McMenamin PG, Hendricks RL. Stratification of Antigen-presenting 
Cells within the Normal Cornea. Ophthalmol Eye Dis. 2009 Nov 25;1:45-54. PubMed PMID: 
20431695; PubMed Central PMCID: PMC2860608. 

Vujanovic L, Szymkowski DE, Alber S, Watkins SC, Vujanovic NL, Butterfield LH. Virally-
infected and matured human dendritic cells activate natural killer cells  via cooperative activity 
of plasma membrane-bound TNF and IL-15. Blood. 2010 Apr 29. [Epub ahead of print] PubMed 
PMID: 20430958.

Tyurina YY, Tyurin VA, Kaynar AM, Kapralova VI, Wasserloos KJ, Li J, Mosher M, Wright L, 
Wipf P, Watkins S, Pitt BR, Kagan VE. Oxidative lipidomics of hyperoxic acute lung injury: Mass 
spectrometric characterization of cardiolipin and phosphatidylserine peroxidation. Am J Physiol 
Lung Cell Mol Physiol. 2010 Apr 23. [Epub ahead of print] PubMed PMID: 20418384.

Pandit KV, Corcoran D, Yousef H, Yarlagadda M, Tzouvelekis A, Gibson KF,Konishi K, Yousem 
SA, Singh M, Handley D, Richards T, Selman M, Watkins SC, Pardo A, Ben-Yehudah A, Bouros D, 
Eickelberg O, Ray P, Benos PV, Kaminski N. Inhibition and Role of Let-7d in Idiopathic 
Pulmonary Fibrosis. Am J Respir Crit Care Med.2010 Apr 15. [Epub ahead of print] PubMed 
PMID: 20395557.

Han J, Goldstein LA, Hou W, Froelich CJ, Watkins SC, Rabinowich H. Deregulation of 
mitochondrial membrane potential by mitochondrial insertion of granzyme B and direct Hax-1 
cleavage. J Biol Chem. 2010 Apr 13. [Epub ahead of print] PubMed PMID: 20388708.

Swanhart LM, Takahashi N, Jackson RL, Gibson GA, Watkins SC, Dawid IB, Hukriede NA. 
Characterization of an lhx1a transgenic reporter in zebrafish. Int J Dev Biol. 2010;54(4):731-6. 
PubMed PMID: 20209443; PubMed Central PMCID: PMC2880469. 

Hidvegi T, Ewing M, Hale P, Dippold C, Kemp CB, Maurice N, Mukherjee A, Goldbach C, 
Watkins S, Michalopoulos G, Perlmutter DH. An Autophagy-Enhancing Drug Promotes 
Degradation of Mutant {alpha}1-Antitrypsin Z and Reduces Hepatic Fibrosis. Science. 2010 Jun 3. 
[Epub ahead of print] PubMed PMID: 20522742

Long KR, Yamamoto Y, Baker AL, Watkins SC, Coyne CB, Conway JF, Aridor M. Sar1 assembly 
regulates membrane constriction and ER export. J Cell Biol. 2010 Jul12;190(1):115-28. PubMed 
PMID: 20624903; PubMed Central PMCID: PMC2911667.
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Zahid M, Phillips BE, Albers SM, Giannoukakis N, Watkins SC, Robbins PD. Identification of 
a cardiac specific protein transduction domain by in vivo biopanning using a m13 phage Peptide 
display library in mice. PLoS One. 2010 Aug  17;5(8). pii: e12252. PubMed PMID: 20808875.

Allan Zhao, Ph.D.
Associate Professor

Cong L, Chen K, Li J, Gao P, Li Q, Mi S, Wu X, Zhao AZ. (2007) Regulation of adiponectin and 
leptin secretion and expression by insulin through a PI3K-PDE3B dependent mechanism in rat 
primary adipocytes. Biochem J. 403(3): 519-25.

Cong L, Gasser J, Zhao J, Yang B, Li F, Zhao AZ (2007) Human adiponectin inhibits cell growth 
and induces apoptosis in human endometrial carcinoma cells, HEC-1-A and RL95-2.  Endocr 
Relat Cancer. 14(3): 713-20.



111

C
ell B

iology and Physiology
A

nnual R
eport

CBP Business Plan - Executive Summary

Executive Summary for the Cell Biology and Physiology FY2010 Business Plan

One of the key issues in the FY2011 Business Plan will be integration of the new chair for 
the department; Dr. Alexander Sorkin, and new recruit, Dr. Christine Wu, into the 
research, teaching and administrative activities of the Department.  In the past fifteen 
years, the department has developed a diverse group of well funded investigators who 
contribute on many levels to the School of Medicine and its research and educational 
programs.  Last year significant changes in the Department took place with seven 
members of the primary faculty leaving the Department. Achievement of the balanced 
distribution of the junior and senior faculty, and strong integration of all activities of the 
remaining faculty is an important topic of our FY2011 plan. This will be, in large part, 
achieved through the recruitment of one-two new faculty in the FY2011. We present the 
strengths, weaknesses, opportunities and threats to the success of the Department in its 
current configuration in this section of the Annual Report.  This analysis incorporates also 
the implementation strategy of the current recruitment of a new faculty to the Department. 
We plan to recruit scientists who study fundamental aspects of cell biology and who can 
interface with our faculty, researchers in other departments in the School of Medicine and 
the entire Pittsburgh scientific community.     

The outlook for the future of the Department is optimistic. New research themes and 
resources are integrated into the Department, which should lead to the overall increase in 
the research productivity and funding, new scientific interactions and development of new 
joint funding opportunities. There is also a strong confidence in continuing excellence of 
the established programs in the Department.

The Department’s operating budget for fiscal year 2011 has been approved and is 
appended at the end of this analysis.
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Strengths

Research
The Department of Cell Biology and Physiology has a strong research program aimed at 
addressing fundamental questions of cell biology, including mechanisms controlling membrane 
trafficking, cell polarity, signal transduction and cell cycle, transcription, intercellular 
interactions and channel regulation. The Faculty in the Department have made important 
contributions to these various areas of cell biology, and established themselves as leaders in 
their respective research fields. This is evident from recent publications in  top tier cell 
biology journals such as the Journal of Cell Biology (Goh et al., 189:871-883; Long et al.,  2010 
190:115-128.) and the Molecular Biology of the Cell (Collette et al., 2009 20: 3401-3413; Duex 
and Sorkin, 2009 20: 1833-1844; Liang et al. 2010 21: 2024-2033; Silvis et al. 2009 20: 2337-
2350). Membrane trafficking is a particular strength of the Department with research 
covering the entire spectrum of traffic-related issues from general mechanisms of protein and 
lipid trafficking, endocytosis and membrane organelle biogenesis, to cargo-specific mechanisms 
of anterograde and endocytic trafficking of receptors, transporters and channels. An example of 
the recognition and leadership of our faculty in the trafficking field is apparent in the content of 
a recent issue of Nature Reviews in Molecular and Cell Biology that was entirely dedicated to 
endocytosis.  Among four full scholarly reviews in this issue, two were from the CBP 
Department, written by Drs. Traub and Sorkin. Furthermore, CBP faculty continue to present 
their research at  international and national meetings, participate in NIH and other grant review 
panels and other organizational and service activities, all reflecting their influence in the 
respective research areas. 
	 The majority of the CBP faculty continue to maintain active, funded research 
programs and have had remarkable success in obtaining new extramural research funding in 
the past cycle, as evidenced by the renewal of both the Cystic Fibrosis (Frizzell) and  Networks 
and Pathways (Watkins) Center grants, and the competitive renewal of RO1 funding (Devor, 
Frizzell, Sorkin, Walker). Four senior faculty, Drs. Frizzell, Devor, Sorkin and Watkins, have 
multiple NIH grants. All three junior faculty, Drs. Butterworth, Hong and Thibodeau are now 
principal investigators on NIH funded grants. This is an impressive achievement in the current 
funding environment. Submission of new grant applications remains to be at high rate which 
ensures relative fiscal stability of the Department. 
Two Centers associated with the Department represent particular strengths of the Department 
and the School.  The Center for Biologic Imaging (CBI) is one of the largest imaging facilities 
in the country and provides state-of-the-art equipment and indispensible expertise in all types of 
cellular imaging to faculty of the Department and the entire School of Medicine. In the last year, 
the CBI was awarded multiple shared instrumentation grants from the NIH for live cell and 
confocal microscopes, which are essential to the continued growth of departmental infrastruc-
ture. The Center for Cystic Fibrosis is an example of a successful and well established program 
based on a coherent mix of the basic and translational science. Our faculty participates in NIH 
funded program projects (Fluorescent Probes and Imaging for Networks and Pathways; Center 
for HIV Protein Interactions; Molecular Biology of Hemorrhagic Shock) and is involved in 
multiple collaborations with basic science faculty and divisions of the Departments of Medicine 
and Pediatrics, as well as with the researchers at Carnegie Mellon University. Individual CBP 
Faculty hold major roles in organization of the annual “Local Traffic” symposium, running the 
Membrane Trafficking journal club and in various School committees.
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Teaching
Medical Curriculum: The department contributes extensively to the teaching of medical and 
graduate students in the School of Medicine. Our faculty has been actively participating in the 
remodeling of the first year curriculum, particularly in the area of biochemistry and cell biology, 
involving formal lectures in these areas and contributing to small group PBLs.

Graduate Curriculum: We now have 10 students in the graduate Ph.D. program in Cell Biology 
and Molecular Physiology. Thanks to the efforts of the program director, Dr. Walker, and newly 
formed CBMP program committee we were successful in attracting several new students to the 
program. Multiple students graduated in the last year, returning to medical school as MD/PhD 
students, or taking positions as postdoctoral fellows. In addition, CBP faculty participate in other 
graduate programs under umbrella of the Medical School Interdisciplinary Biomedical Graduate 
Program, as well as in the Departments of Bioengineering, Biological Sciences, Neurobiology 
among others.

Administration. There have been tremendous changes in the Department in the past year. The 
new chair, Dr. Sorkin, joined the Department on March 1, 2001. All of the committees in the 
Department have undergone restructuring. Vice-chair, Dr. Watkins, has assumed leadership in 
both the Promotion and Space committees, and also carries a significant amount of other 
administrative duties in helping Dr. Sorkin with the transition to his new administrative role.  The 
administrative staff, headed by Susan Conway, has done an excellent job in providing various 
levels of support to the research, teaching and service activities. There have been additional and 
substantial loads placed on the administration due to extensive changes in the faculty and the 
associated transfer of multiple grants to and from the Department. The fact that this task was 
successfully accomplished in a timely and efficient manner attests to the experience and strength 
of our administrative staff.	  
	
Weaknesses
While not a problem at the present time, limited research space will likely become a 
weakness of the program in the future.  There is presently unoccupied space in BST South due to 
the departures of Drs. Coyne and Zhao, and the relocation of Dr. Salama to Cardiology. However, 
this space may not be sufficient in order to recruit new faculty. In addition, more space will be 
required to allow for growth of the research programs of the current faculty located at BST South.   
Several of the CBP faculty members operate on different campuses. Dr. Frizzell’s laboratory is 
located in the Children’s Hospital in Lawrenceville, and Drs. Wan and Leuba are at the Hillman 
Cancer Center. There is clear separation from the rest of the Department leading to a lesser 
engagement of these three laboratories in the main activities of the Department at Oakland 
campus. 

Opportunities
The vision of the new chair, and the leadership of the School, is to focus our research program 
towards basic cell biology and build a premier Department of Cell Biology. The key to 
accomplishing this task is the recruitment of focused and creative new faculty. The first new 
recruit will join the department in the fall of 2010. Dr. Christine Wu is cell biologist by education. 
She hopes to combine her interest in membrane proteomics and expertise in mass-spectrometry, 
with the existing expertise in cell biology and structure-function analysis of membrane proteins 
of faculty in the CBP Department. We plan to recruit three additional faculty whose research 
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programs focus on fundamental questions of cell biology. The importance of the successful 
recruitment of strong faculty to shape the future of the department, while achieving a healthy 
balance of junior and senior faculty members, is difficult to overemphasize. 
 	 The influx of discretional funds with arrival of new chair have made it possible to 
re-vitalize important departmental activities that were stalled due to the lack of funding in the 
past. These functions include the annual departmental retreat and the weekly seminar series. 
There is also an opportunity to improve the departmental infrastructure including the needs for 
common equipment and a well designed web page. A new post-doctoral seminar series will 
allow better engagement of post-doctoral fellows in departmental activities, promote the 
establishment of new collaborations, and aid in preparing post-doctoral trainees to independent 
careers. 

Threats
The steady decrease in federal and private funding opportunities will continue to be the most 
significant threat during next several years. Yet, in order for the Department to become one of 
the elite cell biology departments, total funding of the Department must increase 2-fold above 
the current level. 
 Another problem, though temporary, is the reduction in the number of the primary faculty in the 
Department, resulting in increased individual loads in service and teaching. 
One of the biggest and difficult challenges we face is the strengthening of the Cell Biology 
and Molecular Physiology Graduate Program through the recruitment of top-tier students and 
provision of the best possible training environment in the laboratories of the Department. In this 
regard, a significant threat to student recruitment and training is the significant cost of 
maintaining graduate students in investigator laboratories at a time when research funding is in 
jeopardy.  



115

C
ell B

iology and Physiology
A

nnual R
eport

CBP Business Plan - Budget

Cell Biology and Physiology FY2010 Fiscal Issues

There are no serious budgetary issues that face the Department in the FY11 budget. Main efforts 
will be devoted to ensure that every primary faculty has sufficient external funding to support 
their research program, and that the departmental infrastructure continues to improve. 
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Thank you for your kind attention.


