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“An interdisciplinary approach to studying and treating rhythm disorders of the heart”

The Cardiac Bioelectricity and Arrhythmia Center (CBAC) is an interdisciplinary center whose goals are to study the  
mechanisms of rhythm disorders of the heart (cardiac arrhythmias) and to develop new tools for their diagnosis and treatment.  
 
Cardiac arrhythmias are a major cause of death (over 400,000 deaths annually in the US alone; estimated 7 million  
worldwide) and disability, yet mechanisms are poorly understood and treatment is mostly empirical. Through an  
interdisciplinary effort, CBAC investigators apply molecular biology, ion-channel and cell electrophysiology, optical  
mapping of membrane potential and cell calcium, multi-electrode cardiac electrophysiological mapping, Electrocardio-
graphic Imaging (ECGI) and other noninvasive imaging modalities, and computational biology (mathematical modeling)  
to study mechanisms of arrhythmias at all levels of the cardiac system. 

Our mission is to battle cardiac arrhythmias and sudden cardiac death through scientific discovery and its application in the 
development of mechanism-based therapy. 

CardiaC BioeleCtriCity & arrhythmia Center 
MISSION 



From the direCtor’s desk....  

This issue of the Center Heartbeat is dedicated to the memory of Professor Bruno Taccardi, who passed away last 
year in Parma, Italy. Bruno was a gentleman-scientist in the truest sense of the word, and a dear friend and  
colleague of many years. He was a giant in the field of cardiac excitation and electrocardiography and will be sorely 
missed. Professor Taccardi was the Chairman of the Physiology Department at the University of Parma and later 
joined the Cardiovascular Research and Training Institute at the University of Utah. Among his many awards was the 
Medal of The Royal Academy of Medicine of Belgium.

Understanding cardiac electrophysiology and the properties and mechanisms of cardiac arrhythmias, requires  
investigation at all scales, from molecule and cell to the whole-heart and organism. Interactions across these scales 
result in emergent properties that determine the system-level behavior of the heart. Professor Bruno Taccardi 
focused his attention and scientific curiosity at the global scale of the cardiac system. Bruno has taught us much 
of what we know about the relationship between cardiac excitation and the electric fields that it generates in the 
myocardium and in the volume-conductor of the thorax. A clear understanding of this complex relationship is crucial 
to correct and insightful interpretation of cardiac electrograms and body surface electrocardiograms for both,  
experimental studies of basic mechanisms and clinical application in diagnosis and therapy. Bruno was a pioneer of 
cardiac mapping, considered by many to be a father of mapping as it is practiced today. He recognized early on that 
“a great deal of information on the topography and time-course of electrophysiological events in the heart can be  
obtained by mapping the instantaneous distribution of bioelectric potentials in two or three dimensions.”

Professor Taccardi was a master experimentalist, paying attention to the smallest of details not only during the 
experiment, but also during the preparation that preceded the experiment. He was meticulous about the quality of 
data and unbiased and rigorous in his interpretation of results. One of my fondest memories is working with Bruno 
on a paper for Circulation at Ruth’s Diner outside Salt Lake City, with the magnificent mountain view as a backdrop. 
We sat there the entire day arguing, in the Talmudic sense, about every interpretation and every sentence of the 
manuscript. It was a stimulating and enjoyable experience that we both remembered fondly over the many years of 
our close friendship.

Bruno loved and appreciated the aesthetic side of things, be it art, music (he was an accomplished and very  
sensitive pianist), or science. A memorable summer at the Aspen Music Festival together with Bruno and his wife 
Irma revealed to me his deep love and understanding of music. As to science and passion for the process of  
scientific discovery, the words of Albert Einstein describe Bruno best: “The creative scientist studies nature with the 
rapt gaze of the lover, and is guided as often by aesthetics as by rational considerations in guessing how nature 
works" — Albert Einstein.

           
          Yoram Rudy, Ph.D., F.A.H.A, F.H.R.S.
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PharmaCology oF kCnQ Potassium  

Channels: ligands & drugs 
 

By moawiah m. naFFaa & Jianmin Cui
 

Department of Biomedical Engineering 
Center for the Investigation of Membrane Excitability Diseases 

Cardiac Bioelectricity and Arrhythmia Center, Washington University in St. Louis, St. Louis, MO

Introduction

KCNQ potassium channels control the electrical  
excitability of neuronal, cardiac muscle, and smooth 
muscle cells, as well as ion transport in epithelia 
(1-3). There are five genes encoding the KCNQ subunits 
(KCNQ1-5) that are identified by molecular cloning and 
recombinant expression (4-8). KCNQ subunits form  
homotetrimer and heterotetrimer channels that are  
expressed in various tissues. KCNQ1 homomeric  
channels are mainly expressed in the heart, smooth 
muscle, and epithelia, where auxiliary subunits from the 
KCNE family associate with the channel to modify the 
channel properties (9).  KCNQ 2-5 channels are mainly 
expressed in the nervous system (2,6,7,10-13). KCNQ 
channels have slowly activating and slowly deactivating 
kinetics, and open at voltages close to the resting  
membrane potential, and the K+ currents persist with 
prolonged membrane depolarization.  These special  
characteristics of potassium channels enable them to 
take part in regulating cardiac and neuronal  
excitabilities, which are responsible for action potential 
termination in the heart and enhancing the threshold 
for action potential firing in the nervous system. They 
have roles in hippocampal theta oscillation by facilitate 
neuronal resonance and network oscillations in cortical 
neuron (14,15).  M-channels also regulate release of 
transmitters, and control spike generation and  

afterdepolarization in hippocampal neurons (14-20). 
KCNQ channels are involved in a wide spectrum of 
physiological functions, such as rate adaptation of the 
heart during adrenergic stimulation (21), hearing (22), 
pain sensing (23,24), learning, memory, and synaptic 
plasticity (15,25-27).

The KCNQ subunit contains six transmembrane  
segments, S1-S6. S1-S4 serve as the voltage sensor  
domain (VSD), and S5-S6 are the pore-gate domain 
(PGD) (Fig.1).  The N- and the long C-terminal  
intracellular domains contain sites that are regulated by 
intracellular signaling molecules (28-30). The KCNQ1-5 
genes share between 30-65% amino acid identities, 
with the highest similarity in the transmembrane regions 
(7,31).  The S4 transmembrane segment, like in other 
voltage gated channels, contains positively charged 
residues that sense changes of the membrane voltage 
and move across the membrane to activate the channel. 
The loop between S5 and S6 contains the K+ selectivity 
filter with the signature sequence TxxTxGYG.  Generally, 
all KCNQ subunits are homologous in their intracellular 
N- and C-terminus regions (32,33).  However, their 
C-terminus is variable in length, with KCNQ5 being the 
longest, and KCNQ1 being the shortest.  The number of 
amino acids in different subunits varies from 676 in
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Abstract

KCNQ potassium channels are diversely distributed in human tissues, associated with many physiological processes and  
pathophysiological conditions. These channels are increasingly used as drug targets for treating diseases. More selective and 
potent reagents on various types of KCNQ channels are desirable for appropriate therapies. The recent knowledge of structure 
and function of KCNQ channels makes it more feasible to achieve these goals. In this article, we review the structure and  
function of KCNQ potassium channels, and some existing compounds that either activate or inhibit KCNQ channels' functions. 
We focus on the effects of these compounds on KCNQ channels' functions, their selectivity on various KCNQ channels, their 
mechanism of interactions with the channels, and their use either as research tools or as therapeutic agents.
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KCNQ1 being the shortest. The number of amino acids 
in different subunits varies from 676 in KCNQ1 to 900 
in KCNQ5 (7,31). The length variability of the C-terminus 
may have implications for modulations of these  
channels. The five KCNQ genes were found on different 
chromosomal loci, with all but KCNQ5 mapping to  
human diseases (2).

In the heart, KCNQ1 co-assembles with KCNE1 to form 
the IKs channel. The IKs current, a slow delayed rectifier 
K+ current, plays a key role in repolarization of the 
cardiac action potential (34,35). The evidence comes 
from the similar kinetics and voltage dependence of the 
IKs current in the heart and the current of KCNQ1 and 
KCNE1 expressed heterologously in cell lines or Xenopus 
oocytes. The evidence also comes from the  
pharmacological profile of ligands that are classified as 
type III antiarrhythmic drugs, such as clofilium, which 
similarly blocks IKs currents and KCNQ1+KCNE1  
heteromultimeric currents.

Although KCNE1 is a peptide of 129 amino acids with 
a single transmembrane helix (36-39), its association 
with KCNQ1 drastically alters every aspect of channel 
function. Comparing to the channels formed by KCNQ1 
alone, the KCNQ1+ KCNE1 channels show an increased 
total current amplitude, a shift in the voltage- 
dependence of activation toward more depolarized 
potentials, a prolonged activation and deactivation 
time course (40), a different ion permeability (41-43), 
altered effects of drugs on channel activity (44-46), and 
increased effects of protein kinase A (PKA)  
phosphorylation on channel function (47,48). 

The KCNQ1 gene was identified in a study of long QT 
(LQT) syndrome, a condition that leads to cardiac  
arrhythmia (8). It is found that more than 300 mutations 
in KCNQ1 and KCNE1 are associated with long QT  
syndrome (LQTS) (8,49-56). The mutations of KCNQ1 
have also been associated with atrial fibrillation and 
short QT syndrome (57,58). Some mutations in the 
KCNQ1 gene also causes deafness in addition to LOT 
syndrome (2,8,59,60).

KCNQ1 + KCNE2 form constitutively active channels at 
physiological membrane potentials, however, the total 
conductance of the expressed channels is low (61). The 
ability of these channels to remain open may be  
essential for their function in particular nonexcitable 
polarized epithelial cells (62-64), such as the gastric, 
thyroid, and choroid plexus epithelium (62-66). In 
parietal cells, apical KCNQ1 + KCNE2 channels control 
the potassium recycling pathway to counterbalance 
any K+ influx through the apical gastric H+/K+-ATPase 
(62,65,66). The KCNQ1-KCNE2 channels expressed in 

the basolateral membrane of thyrocytes are needed 
for normal production of thyroid hormone by the thyroid 
gland (64). In an in vitro study, KCNQ1-KCNE2 channels 
in FRTL-5 of rat thyroid cell lines were inhibited by a  
general KCNQ antagonist, chromanol 293B (67).

KCNQ1 is also detected in crypt cells of the small  
intestine and the colon (32). KCNQ1 is thought to 
assemble with KCNE3, as shown by mRNA detected in 
intestinal tissues. The channels of KCNQ1+KCNE3 have 
been observed to have similar characteristics to a  
cAMP-activated K+ conductance present in the colon of 
a rabbit, suggesting that they may be involved in  
regulating cyclic AMP-regulated K+ currents in the  
colonic crypt cells (10,68). These channels carry  
currents that may play a role in intestinal Cl-  
homeostasis, which is disrupted in some disorders,  
such as cystic fibrosis and cholera (68).

There is evidence for roles of KCNQ1 in the functioning 
of the inner ear. mRNA of KCNQ1 and KCNE1 was  
detected on the apical surface of marginal cells of the 
stria vascularis of the cochlea (60). It is believed that 
KCNQ1 and KCNE1 form functional heteromeric  
channels, however, these channels are believed to be 
tonically active (partially or slowly activated over the 
time). Unlike in the heart, KCNQ1 in the cochlea has a 
role in the recycling of K+ ions. Imbalance in the  
concentration gradient of K+ reduces the endolymph 
potential, leading to decreased sensitivity to auditory 
stimuli. Lange-Nielsen syndrome (JLNS), the patients 
of which show severe long QT syndrome and bilateral 
deafness, is associated with mutations in either KCNQ1 
(JLNS1) or KCNE1 (JLNS2).

KCNQ2-5 potassium channels are expressed in the 
nervous system to form M-current or M-current-like 
channels. These channels are affected by muscarinic 
receptor signaling and are responsible for regulating 
neuronal excitability (69,70).  M-current channels open 
near the resting membrane potential, close to the firing 
threshold of the action potential, providing a powerful 
brake on neuronal excitability. All M- current channels 
can be inhibited by M1 muscarinic activation (71) and by 
linopirdine (12,72). M-current was discovered early in the 
1980s by Brown and Adam, who first noticed  
currents of slowly voltage-gated potassium channels 
that are blocked by muscarinic G-protein-coupled  
receptors within sympathetic neurons, therefore they 
called it the M-current (73).

The M-current has been identified in both the central 
and peripheral nervous systems. A decade after its  
discovery, members of KCNQ potassium channel family



were found to carry the M-current (2). KCNQ2/3  
heteromeric channels were mainly named the classical 
M-current (7,12,74). KCNQ2 and 3 are chiefly expressed 
in the nervous system, where they colocalize in some 
neuronal populations (75,76).  This finding may suggest 
that these channels are assembled in a subset of 
neurons and are expressed as heteromeric channels 
(75-77).  However, they are not always colocalized in 
brain tissues (75). There is also evidence that KCNQ2 
homomeric channels are expressed in vivo (78-80). 
Additionally, KCNQ5 may also be expressed heteromeric 
channels with KCNQ3 (7).

It was found that all KCNQ channels need PIP2  
(phosphatidylinositol 4,5-bisphosphate), a phospholipid 
in the inner leaflet of the plasma membrane, for  
activation (81).  PIP2 is required for the movements 
in the voltage sensor domain to trigger the pore gate 
domain to open (82,83). Thus, KCNQ channels are both 
voltage-gating and ligand-regulating potassium  
channels.  M1 muscarinic activation activates  
phospholipase C by G-protein (Gq), which hydrolyzes 
PIP2, thereby inhibiting KCNQ channels (84).  M-current 
channels can control the rate of neuron firing because 
of their special biophysical properties and subcellular 
localization (76,85), and they can further potentiate 
membrane excitability, due to downregulation as a result 
of G protein-coupled cell signaling.  This is an important 
balancing regulatory pathway of M-current physiology 
(2,3,86).

Inhibition of M-current in a mouse model leads to 
disorder in hippocampus-dependent spatial memory 
(15).  In rodent models, acute stress can cause impaired 
retrieval of the hippocampus-dependent spatial memory 
(87,88).  Acute stress has been shown to raise the  
output of 5-hydoxytryptamine (5-HT) in the hippocampus 
(89,90).  5-HT was reported as an inhibitor of M-current 
channels in mammalian neurons (91).  Therefore,  
M-current channels might be involved with the acute 
stress that causes disruption of spatial memory retrieval 
and synaptic plasticity. In addition, a study has reported 
a decrease in KCNQ with aging in brain tissues of  
drosophila (25), and KCNQ3 channels were reduced in 
the mice hippocampus after object recognition training 
(26).

KCNQ2/3 channels maintain neuronal excitability at 
a normal level.  Any decreases in M-current activity 
because of genetic or other factors are directly linked 
to neuronal hyperexcitability-associated disorders, such 
as epilepsy.  This disease is characterized by recurrent 
seizures due to synchronized electrical hyperexcitability 
in the central nervous system.  For instance, benign 

familial neonatal convulsions in an infant were found 
to be associated with mutations in KCNQ2 and KCNQ3 
channels (4,92).  Reduction of M-current is also  
associated with tinnitus, autism, and bipolar disorders 
(4,92-96), and with types of progressive hearing loss 
linked to mutations in KCNQ4 (6).

The M-current was first identified in bullfrog sympathetic 
ganglia (73).  The equivalent mammalian channels were 
identified in the superior cervical ganglion (SCG) of rats 
(97).  Studying M-current was difficult until selective 
agents acting on these channels were discovered such 
as linopirdine and XE991, allowing researchers to screen 
known K+ channel genes (10).  Such selective ligands 
help to screen various channels pharmacologically, to 
compare their distinctive biophysical properties, and to 
study the expression of many subunits of both  
homomeric and heteromeric channels.  Thereafter, 
KCNQ2/3 heteromeric channels were explored as  
M-current channels in the SCG of rats (12,75).  This  
history highlights the importance of pharmacological 
agents as tools in the study of KCNQ channels.

KCNQ subunits are diverse in their assembly, forming 
both homomeric and heteromeric channels.  The  
assembled channels have various phenotypes, differing 
in their expression level, cellular targeting, biophysical 
characteristics, and pharmacological profiling.  The 
composition of expressed channels in vivo is difficult to 
know for certain, however, studying their characteristics 
and comparing them with channels that express in vtiro 
offer insights in to the subunits’ composition in various 
human tissues (13).  Information about KCNQ subunits 
and tissue-specific localization, combined with drug 
discovery approaches using potent selective ligands, 
would improve our knowledge and advance treatment 
therapeutics.  In this article, we review the compounds 
that either activate or inhibit channels, assessing their 
specificity to various KCNQ channels, their mechanism 
of action, and their use in research and therapy.

KCNQ Channel Activators

1.  Retigabine ‘RTG’ (D23129)

In 2011, the drug retigabine (RTG) finished clinical trials 
as the first approved KCNQ channel opener for human 
use.  RTG has a novel binding site and mechanism of 
action for activating the KCNQ 2-5 channels, but not the 
related cardiac KCNQ1 subunit (Fig.2) (98-101).  RTG 
has an effect on a range of seizure disorders, and it has 
been approved by the FDA as an antiepileptic drug for 
the treatment of partial/focal seizures (98,102).
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Retigabine also relieves behaviors related to anxiety 
(103,104), and other studies have shown pain-reliever 
effects of retigabine in several animal models  
(105-107). Still more studies have reported that RTG is a 
broad-spectrum agent for treating epilepsy and seizure 
in vivo, including chemically and electrically induced  
seizures in almost every animal seizure model 
(108,109).  As an example, rats with complex partial 
seizures have been treated with RTG, which  
dose-dependently increases the threshold current for 
induction, and decreases the seizure severity, peak du-
ration, total duration, and changes after discharge (110). 
It has also an agonistic action on GABAA  
receptors, the major inhibitory channels in the central 
nervous system, which are associated with epilepsy 
disorders (108,110,111).

RTG has shown interesting pharmacological action in 
potentiating KCNQ2/KCNQ3 potassium channels (Table 
1). RTG’s effects on the heterotetramer KCNQ2/KCNQ3 
channels include enhanced activation rate, slowed 
deactivation rate and leftward shifting of the activation 
voltage curve by 30 mV (100,101,112). These effects 
cause neuronal hyperpolarization both during membrane 
resting and after an action potential (100). The binding 
with RTG could theoretically decrease the required  
energy for channel activation because opening the  
channel will require a lesser depolarization. 
(70,100,113-116).

A structural analog to the centrally acting analgesic  
flupirtine, RTG activates KCNQ channels by binding to 
TM5 and TM6 regions. The amino acid sequences of 
TM5 and TM6 segments are more than 90% conserved 
in KCNQ2 and KCNQ3, and RTG similarly affects the 
KCNQ2 and KCNQ3 homomeric channels (117).  The 
TM5 and TM6 domains of KCNQ1 and KCNQ2 subunits 
differ by only 13 amino acids. A study has shown that 
the sensitivity of RTG to KCNQ2 channels was lost when 
tryptophan 236 in TM5 was mutated to the 
corresponding leucine 246 in the KCNQ1 subunit. 
KCNQ2 subunits with a TM6 sequence of KCNQ1 
subunits make channels insensitive to RTG, however, 
the channels are still functional (101). These findings 
demonstrated that the conserved tryptophan residue in 
KCNQ2–5 channels, but not KCNQ1, is essential for  
retigabine sensitivity to M-current (117,118). The  
interesting mechanism of retigabine action has  
attracted much attention to discovery and screening of 
derivatives for the new class of drugs and treatments. 
The discovery of ligands with better subunit selectivity 
will improve ligand effectiveness in treating different 
disorders with minimal side effects (17,98,119-123).

Although RTG can prevent the excessive firing  
associated with seizures and the spontaneous firing that 
causes tinnitus (95,99), it has many adverse side  
effects, such as urinary retention, skin discoloration, 
and retinal disorders (124). These undesired side  
effects limit the uses of retigabine. Most of the  
undesired effects of retigabine arise because of the 
general lack of selectivity of KCNQ channels. Retigabine 
is effective for many forms of epilepsy because of its 
action on KCNQ2 and KCNQ3 channels, while its  
potentiation effect on KCNQ4 and KCNQ5 channels in 
smooth muscles, as an example, reduces contractile 
responses through membrane hyperpolarization (2,125). 
Agents that will selectively activate only KCNQ2 and 
KCNQ3 channels are urgently needed to treat neuronal 
hyperexcitability disorders related to M-current  
channels, such as epilepsy, migraine, and chronic 
pain. Retigabine is currently the only globally approved 
voltage-gated potassium channels opener (126). For 
attempts to discover analogues with better potency and 
specificity it is extremely important to understand the 
complex mechanism of channel activation by RTG.

2.  SF0034

SF0034 was discovered by adding a fluorine atom to 
retigabine to achieve a more potent and selective  
molecule acting on KCNQ channels (Fig.2) (127). 
SF0034 is selective for KCNQ2/3 channels, and can 
manage seizure and reduce the number of side effects 
(Table 1) (127). SF0031 has displayed several times  
better potency than retigabine with heteromeric 
KCNQ2/3 channels in HEK293T cells. It has also been 
shown that SF0034 shifts the voltage dependence of 
KCNQ2/3 channels to more negative voltages. Unlike 
retigabine, it does not shift the voltage dependence of 
homotetramer KCNQ4 or KCNQ5 channels (127).

Interestingly, the lack of effect on KCNQ4 channels 
makes SF0034 an important drug candidate, because 
KCNQ4 is the main potassium channel that regulates 
the contractility of the smooth muscles in the bladder 
(2,125). Retigabine, but not SF0034, creates a major 
side effect by activating KCNQ4 in the bladder leading 
to membrane hyperpolarization, loss of contractility, and 
urinary retention. Persistent deafness can also occur 
when KCNQ4 functions are impaired (128). Also, KCNQ4 
and -5 subunits are expressed in skeletal muscles, 
SF0034, which has no effect on either KCNQ4 or -5 
channels, does not have the side effects of retigabine 
(2,129,130).  The higher potency and selectivity of 
SF0034 could avoid many of retigabine’s toxicities,  
making it a better choice as a KCNQ2/3 channel  
opener.
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SF0034 may become a potential therapeutic candidate 
for encephalopathy because recently it was found that 
the KCNQ2 channels, expressed in neonatal brains are a 
regulator of neuronal excitability.  Several genetic  
mutations in KCNQ2 potassium channels lead to  
epileptic encephalopathy in neonatal children and  
infants (131-134).  SF0034 may be a better treatment 
for children with KCNQ2 encephalopathy than  
retigabine. KCNQ2/3 channels were also found to be  
directly related to tinnitus, and retigabine inhibits  
tinnitus development in a mouse (95).  Tinnitus is  
experienced by one-eighth of the world’s population 
(135), and SF0034 may also become an excellent 
clinical candidate for treating tinnitus.  This ligand is not 
only promising as a new clinical candidate to treat many 
forms of epilepsy and tinnitus, but also a powerful  
experimental tool to study KCNQ channels. 

3.  Zinc Pyrithione (ZnPy)

Zinc pyrithione (Fig.2) was found by a relatively new  
experiment called function recovery after  
chemobleaching (FRAC) (136).  The channels expressed 
on the surface of targeted cells were chemobleached, 
the replenished channel activity after chemobleaching 
was monitored, and the time for recovery was measured 
by nonradioactive rubidium flux assay.  A pulse-chase 
assay monitored function recovery after bleaching with 
a specific chemical, to determine the time it took for the 
ion channel to reach the cell surface (136).  This  
experimental combination was first tested to identify 
inhibitors for hERG and Kir2.1 with mechanism of action 
that are either to inhibit channel activity or regulate  
trafficking and half-life of channel proteins.  This strategy 
was later used to screen KCNQ channels with many  
ligand libraries, searching for a ligand with agonist  
activity (137).

Zinc pyrithione (ZnPy) activates KCNQ1 channels 
(EC50=3.5 μM), and it also activates other KCNQ  
channels, such as KCNQ2, KCNQ4, and KCNQ5  
(Table 1).  While ZnPy strongly potentiates M-current 
channels, it has shown no significant effects on  
voltage-gated potassium channels other than KCNQ 
(138).  ZnPy does not show a significant effect on 
KCNQ3 channels, which may suggest that it does not 
bind to them (137,139).

ZnPy has shown the ability to manage some genetic 
mutations of neonatal epilepsy and myokymia patients 
(137).  For years, ZnPy has been used clinically to treat 
dandruff and psoriasis (140).  However, many studies on 
ZnPy in animal models, its mechanism of actions, and 
developing derivatives for clinical studies and uses may 

be required.

ZnPy causes leftward shift in voltage dependent  
activation of KCNQ channels, and reduces the  
deactivation rate.  In addition, ZnPy enhances channels 
currents at all physiological voltages (137).  Unlike  
retigabine, which acts mostly by shifting KCNQ voltage 
dependence of activation but has minor potentiation  
effects at higher saturated voltages, ZnPy enhances 
maximum opening probability of KCNQ channels 
(101,117).  Also, unlike retigabine, which loses effects 
on the W236L mutant KCNQ2, ZnPy is highly effective 
in potentiating the mutant channel, indicating that ZnPy 
and RTG do not bind to the same site (137).  It was  
suggested that the presence of a zinc ion in the  
structure of ZnPy is important for its action in neuronal 
functions (Fig 2) (141).

Interestingly, ZyPy has been recently demonstrated to 
activate KCNQ channels after PIP2 depletion, suggesting 
that it competes with PIP2 for the same binding site. 
The potentiation effect by ZnPy was reduced when it 
was tested with channels mutated in the putative PIP2 
binding site (142).  This finding may suggest that ZnPy 
targets the PIP2 binding site, and plays a role in the 
VSD-PGD coupling.  Thus, ZnPy represents a new class 
of ligand with a novel mechanism of action (82).

4.  Flupirtine and N-ethylmaleimide (NEM)

The centrally acting, non-opioid analgesic flupirtine 
is widely used in Europe for the treatment of chronic 
pains, such as lower-back pain and cancer-associated 
pain (Fig.2) (143-145). Flupirtine affects the function of 
multiple ion channels and receptors.  Although flupirtine 
is a neuronal potassium channel opener, it is a NMDA 
receptor antagonist and a GABAA receptor modulator 
(146).  The mechanism underlying the clinic effects 
of flupiritine has not been fully revealed yet, however 
some studies have reported that its effects on neuronal 
excitability are mainly due to their actions by opening 
of voltage-gated KCNQ channels (147,148).  Flupirtine 
has shown neuroprotective roles both in vitro and in vivo 
(17,149,150). It may be used to prevent memory and 
learning problems because it has been reported to treat 
seizures by activating KCNQ channels (151,152).

Flupirtine has been reported to have neuroprotective 
effects on spatial memory retrieval and hippocampal 
long-term potentiation (LPT).   Applying acute stress has 
been noticed to decrease the expression of KCNQ2 and 
3 channels in the hippocampus, leading to impair the 
functions of spatial memory retrieval and hippocampal 
LPT.  The M-current activator, flupirtine prevent this
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impairment from occurring.  These results suggest that 
KCNQ channels are promising targets for protection 
of hippocampal function when it is affected by stress 
(153).

Over activation of M-current in cultured hippocampal 
neurons can mediate more K+ efflux, affecting the 
pro-apoptotic process.  Flupirtine and N-ethylmaleimide 
(NEM) are believed to work as KCNQ channel openers 
in hippocampal neurons by causing the efflux of K+ in a 
dose-dependent manner, depleting the intracellular K+, 
and cell death in hippocampal culture (154,155).  While 
both flupirtine and NEM induce cell death in  
hippocampal cultures, NEM also causes cell death in 
cortical cultures.  The action of cell death by NEM was 
inhibited by the KCNQ channel blocker, XE991 (155). 
These findings suggest that M-current could play a  
regulatory role in neuronal apoptosis, and flupirtine and 
NEM can be used as research tools to study this role 
(155).

Antidystonic effects have been reported for flupirtine 
and retigabine in animal models with paroxysmal  
dystonia.  These findings show the association of  
neuronal KCNQ channels in dystonia-associated  
disorders. Flupiritine and RTG also exert efficacious 
non-opioid analgesic effects that may help to alleviate 
disorders accompanied by muscles spasms such as 
dystonia (156).

5.  L — 364373 ‘R-L3’

The benzodiazepine derivative L-364,373 (R-L3) (Fig.2), 
an activator of IKs channels, has been reported to 
shorten the action potential of cardiac myocytes in 
guinea pigs (157).  The effects of R-L3 on IKs channels 
were also studied in preconstricted mesenteric arteries 
where it produced concentration-dependent relaxation 
(pEC50= 6.3 ± 0.4µM (158)) (Table1).  R-L3 displays 
moderate leftward shifts in the voltage dependence of 
channel activation, increases the rate of channel  
activation, and significantly decreases the rate of  
channel deactivation (157).

R-L3 activates KCNQ channels by increasing the  
amplitude of their currents (45).  While it activates 
KCNQ1 at concentrations up to 1 µmol/L, it blocks 
the same channels at 10 µmol/L (157).  Many long QT 
syndrome-associated mutant KCNQ1 channels can be 
affected by R-L3 similarly as the KCNQ1 WT channels, 
consequently R-L3 has been shown to reverse the long 
QT by increasing IKs currents (45).

The molecular determinants of R-L3 interacting with 
KCNQ1 channels were revealed using molecular  
modeling and mutagenesis scanning of KCNQ1 channels 
with voltage-clamp analysis in Xenopus oocytes. R-L3 
was found to interact with residues located at the S5 
and S6 transmembranes segments of the KCNQ1  
subunit (Y267, I268, L271, and G272 in S5, and F335 
and I337 in S6) (45).  The binding site of R-L3 may  
overlap with the site where KCNE1 subunits interact with 
S6, and the residues may not face the central cavity 
(159).  When KCNE1 is used in excess, the effect of 
R-L3 in the Iks channel is abolished, which suggest that 
KCNE1 prevents binding of R-L3 to the KCNQ1 subunits 
by competing for a common interaction site on KCNQ1 
subunits (157).

6.  NSAIDs agents as openers with KCNQ channels

Fenamate compounds (Fig. 2) have been used clinically 
as an analgesic and anti-inflammatory (160).  These 
fenamate ligands are NSAIDs (nonsteroidal anti- 
inflammatory drugs) that inhibit COX-1 and COX-2 
non-selectively (161).  Several derivatives of fenamate 
compounds were tested with KCNQ channels, such as 
mefenamic acid, flufenamic, tolfenamic, meclofenamic, 
niflumic acids, diclofenac, and 4,4’-diisothiocyanatos-
tilbene-2,2’-disulfonic acid (DIDS) (Fig.2).  Nifiumic, 
mefenamic, fiufenamic acids, and DIDS can increase 
Iks current and reduce the deactivation rate at lower 
concentrations (10 µM) (160,162).  These ligands pre-
sumably stabilize the open conformation of IKs  
channels.  Mefenamic acid activates both IKs and 
KCNQ1 channels (163). It produces an approximately 
20 mV leftward-shift in the activation curve of KCNQ1 
currents (164).  Mefenamic acid also affects the  
anti-contractile mechanism by activating KCNQ channels 
(160,163).  At mM concentrations, mefenamic acid 
relaxes the mesenteric arteries in a concentration- 
dependent manner by activation of KCNQ channels 
and inhibiting Ca2+-activated Cl- channels (158).  The 
effect of mefenamic acid was only partially blocked by 
L-768673, a potent blocker on Iks channels, supporting 
that the mefenamic acid effects is due to a dual action 
by activating KCNQ channels and blocking  
Ca2+-activated Cl- channels.  Mefenamic acid  
antagonizes Ca2+-activated Cl- channels at higher 
concentrations (5-10 mM) (165).  The effects of these 
compounds on KCNQ channels suggest that they may 
restore the IKs channel function of some particular 
LQT-associated mutations in KCNE1 (164).

Meclofenamic acid and diclofenac have also been found 
as potent activators on KCNQ2/Q3 channels (161).  They 
strongly potentiate KCNQ2/Q3 expressed in CHO cells,

6 | CBAC Center Heartbeat 



Xenopus oocytes, and neurons (161).  Both ligands shift 
the voltage dependent activation curve leftward and 
slow the deactivation rate.  The actions of these ligands 
increase KCNQ2/3 currents and hyperpolarize the 
resting membrane potential of neurons.  Meclofenamic 
acid and diclofenac decrease both the evoked and 
spontaneous spiking activity of rat cortical neurons. 
Animal studies have shown that meclofenamic acid 
and diclofenac inhibit the spontaneous neuronal action 
potential by improving the M-current (161).  Both ligands 
are anticonvulsants in mice models, measured by MES 
(maximal electroshock-induced seizure) (161). 

Fenamate’s effects on potassium channels might be 
promising for understanding the mechanism of their 
actions on various receptors, and whether some of them 
are responsible for many treatment effects and side 
effects (100,113,114).

Interesingly, the diphenylamine functional group in 
fenamate compounds  is fairly similar to the two phenyl 
rings in retigabine (Fig.2).  Fenamate compounds and 
retigabine have two benzene rings linked through one 
or two atoms.  Retigabine and diclofenac are selective 
activators of different KCNQ channels.

While retigabine is a potent activator of KCNQ3  
homomeric channels (100), meclofenamic acid is potent 
on KCNQ2 homomeric channels.  Co-application of  
retigabine and meclofenamic acid on KCNQ2/3  
channels has displayed additive effects, which suggest 
that the two activators may act independently on two 
different binding sites of KCNQ2/3 channels (161). 
Meclofenamic and diclofenac are selective agents for 
KCNQ channels over other delayed rectifier channels, for 
instance, Kv1.2, Kv1.5, and Kv2.1 (161).

KCNQ Channel Inhibitors

1.  XE991

XE991 is only a moderate inhibitor of almost all sub-
types of KCNQ channels (Fig.3).  However, XE991 blocks 
KCNQ channels at low µM concentrations, and it affects 
other types of potassium channels only at higher mM 
concentrations (72,166).  XE991 is a tenfold more  
potent inhibitor of the KCNQ1 current than of the KCNQ1 
+ KCNE1 current.  XE991 decreases activation and 
deactivation time constants, and shifts the activation 
curve of IKs channels to more positive voltages  
(KD = 0.78 µM and KD = 11 µM for KCNQ1 and IKs  
channels, respectively) (Table 3).  It was also found that 
the inhibition effect of XE991 is both time and  

voltage-dependent with IKs channels (167). 

When KCNQ1 and KCNE3 subunits are coexpressed 
in Xenopus oocytes, XE991blocks the heteromeric 
channels more potently than KCNQ1 channels.  The 
inhibition effect of XE991 on epithelial chloride transport 
is evidence for the blocking effect of this ligand on 
KCNQ1 + KCNE3 heteromeric channels (168).  Thus, the 
selectivity of XE991 is dependent on the composition of 
accessory subunits in association with the KCNQ  
subunits in different channels complexes.

XE991 can evoke contraction of arteries and  
depolarization of smooth muscles in rodents and 
humans (169-172).  Constriction of the intrapulmonary 
arteries of rats and mice (IPA) by XE991 is also evidence 
for functional KCNQ channels in modulating vascular 
vasoconstriction (173).

XE991 acts as a cognitive enhancer by releasing  
stimulant-evoked transmitter from the central nervous 
system (174).  It is believed that the effect of XE991 is 
the results of inhibition of M-current (12,175).  The  
inhibition effect of XE991 on KCNQ channels may be 
part of the resting conductance of the parasitophorous 
vacuole membrane (PVM).  The ligand has also shown 
the ability to enhance portal vein excitability (176).

2.  Linopirdine

Like its analogue XE991, linopirdine is a potent KCNQ 
channel inhibitor (Fig.3).  At concentrations of a few 
µM, linopirdine inhibits almost all subtypes of KCNQ 
channels; nevertheless, its effects on other potassium 
channels have been noticed only at mM concentrations 
(10,72,166,177).  Linopirdine can block heterologous 
KCNQ channels with different potencies, according to 
the assembled subunits.

Native PVM (portal vein myocytes) delayed-rectifier 
potassium currents were inhibited by linopirdine.  In the 
presence of linopirdine, both the amplitude and duration 
of evoked depolarization in PVM were enhanced, giving 
the first evidence for functional KCNQ channels in  
vascular myocytes and a role of KCNQ channels in VSMC 
(vascular smooth muscle cell) repolarization (178). 
Linopirdine stimulates membrane depolarization and 
also induce excitability of isolated portal veins (176).

Linopirdine constricts the intrapulmonary arteries (IPA) 
of an endothelium and nerve terminal in the vessel wall 
from rat and mouse models at IC50 = 1 μM, predicting a 
role for KCNQ in regulating vasoconstriction.  The effect 
of linopirdine is eliminated in the presence of nifedipine,
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a selective L-type calcium channel blocker. This result 
suggest that inhibition of KCNQ channels may cause 
constriction of IPA via voltage-sensitive L-type calcium 
channels, possibly by increasing membrane  
depolarization and activating calcium channels (173).

IV administration of linopirdine to anesthetized rats  
produced increase in mesenteric vascular and  
systematic blood pressure, which was reversed by  
flupirtine.  This study found a link between the  
modulation of vascular KCNQ channels and the control 
of systematic blood pressure and local blood flow,  
without affecting the heart rate (170).

KCNQ channel modulators such as linopirdine influence 
membrane potential, affecting the release of  
neurotransmitter (179).

Linopirdine raised epileptiform activity in brain slices 
from neonatal rats, whereas in slices from adult rats, it 
provoked erratic interictal-like activity.  While linopirdine 
inhibits M-current in vitro, it can increase epileptiform 
activity in a pattern similar to BNFCs (benign neonatal 
familial convulsions).  This inhibition effect of linopirdine 
may help to develop in vitro model to study the  
mechanism of epileptogenesis, and the developmental 
characteristics of BFCNs (180).

3.  Chromanol 293B

Iks selective inhibitors have been studied to discover 
more effective class III antiarrhythmic drugs (181-183). 
Chromanol 293B (Fig 3), a promising ligand in a new 
class of antiarrhythmics, works by inhibiting cardiac IKs 
potassium channels (181,184,185). 

In a two-electrode voltage clamp experiment using  
Xenopus oocytes, chromanol 293B inhibited KCNQ1 
channels with a moderate IC50 (IC50 = 26.9 µM), while 
KCNQ1 + KCNE1 channels were fourfold more sensitive 
(IC50 = 6.9 µM) (Table 2). These results suggested that 
chromanol may play functional pharmacological roles as 
drug or a research tool in cardiac tissues because of its 
selective blocking of Iks channels. KCNQ1 + KCNE3 chan-
nels were inhibited by chromanol 293B at 10μmol/l. In 
the human colon, chromanol 293B inhibited cAMP-stim-
ulated secretion of chloride at similar concentrations 
(10μmol/l) (186). Chromanol can block KCNQ1 channels 
which are  expressed in the pancreas, leading to  
increased insulin secretion by glucose stimulation, and 
can raise the glucagon-like peptide-1 level in mice (187). 
KCNQ1 channel homologues from Caenorhabditis  
elegans were found sensitive to chromanol with a  
moderate potency (IC50 = 28 µM) (Table 2) (188).  

Chromanol also inhibits KCNQ5 currents moderately 
(40% inhibited at 100 µM chromanol 293B); on the  
other hand, it only slightly inhibits KCNQ2, KCNQ3, 
KCNQ4, and KCNQ2/KCNQ3 heteromeric channels at 
100 µM concentration  (5%, 5%, and 10% inhibition of 
KCNQ2, KCNQ3, and KCNQ4, respectively) (Table 2) 
(184).

Mutations in KCNQ1, such as T312S, I337V, and F340Y, 
significantly reduced the blocking effect of chromanol. It 
has been suggested that hydrophobic interactions with 
residues I337 and F340 located in the S6  
transmembrane segment, as well as electrostatic  
interactions with the innermost potassium ion in the  
selectivity filter (184) stabilize chromanol 293B to block 
the ion permeation pathway.  This mechanism was  
consistent with the state-dependent binding study, in 
which chromanol blocked channels after opening, but 
not while the channel was closed (189).  Chromanol 
can fully block Iks channels in a voltage-independent 
fashion without significantly affecting channel kinetics 
(183,189).

4.  Azimilide (NE-10064)

Azimilide is a unique antiarrhythmic agent which was 
used in human to prolong the time between recurrence 
of atrial fibrillation, paroxysmal supraventricular, and 
atrial flutter (Fig.3) (190).  Azimilide is believed to have a 
novel mechanism that blocks both slowly activating (IKs) 
and rapidly activating (IKr) channels (191-193).  Azimilide 
has been reported in vitro to maintain rate-independent 
effects in ischemic or hypoxic conditions (e.g. in  
infarcted dogs, azimilide has similar effects at slower 
and faster pacing rates) (190,194). 

Studies in animal cells have suggested that azimilide 
can be a potential ligand in a class of molecules with 
new mechanism of action, because it has effects on 
both the slow IKs and rapid IKr potassium currents (195). 
Azimilide’s in vitro effects prolong the duration of the 
action potential  makes it a candidate for a new class of 
in vivo antiarrhythmic agents (196-199).  Many  
studies have reported the effect of azimilide on different 
potassium channels, for instance, it has displayed full  
inhibition of Iks channel currents, but not Ito1 or IKur 
channel currents, at 100 µM (200).  Many studies have 
reported that azimilide inhibits Ikr and Iks channels in  
ventricular myocytes of guinea pigs. These studies have 
reported that azimilide is a more potent blocker of Ikr 
than Iks channels (Table2) (200-202).  Azimilide inhibits 
the slow component of the delayed potassium current 
(Iks) in ventricular and SAN (sinuatrial node) cells of the 
guinea pig (193). Azimilide may allosterically interact 
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with beta adrenergic receptors or may keep step with a 
signal cascade of the beta-adrenergic receptors.  These 
effects may happen at the threshold concentrations of 
drug (100µM), leading to potentiation of the IKs current. 
With increasing concentrations of the drug, inhibition 
becomes dominant, possibly through the direct  
interactions between the drug and the KCNQ1 channel 
(193).  The potentiation and inhibition of azimilide on IKs 
channels seem to be underlined by independent  
mechanism, however, inhibition is the main component, 
with an overall reduction of steady state currents (193).

5.  L-768673

The benzodiazepine analog L-768,673 (Fig. 3) is very  
potent on Iks channels at nM concentrations  
(IC50 = 6 nM) (Table 2), whereas it is less potent on Ikr or 
ICa channels (IC50 = 6µM and 1µM on Ikr and ICa channels, 
respectively) (203).  Conversely, L-768673 has no effect 
on Ito or Ik1 channels.  Therefore, the effects of L-768,673 
with various tested channels revealed its selectivity 
for IKs channels (204).  These results suggested that 
L-768,673 can be a potential anti-arrhythmic therapeutic 
(158).  This ligand was first reported to have no effect 
on the function or structure of rat cochlea after oral 
administration (205);  however, another study reported 
an ototoxic side effect for L-768,673 after intravenous 
administration, predicting ototoxicity because of its 
effect on IKs channels (206).  Generally, L-768,673 is 
safe, with only slight effects on the studied animals with 
only moderate QT prolongation (204).  L-768673 induces 
heterotaxia, predicting a functional role for KCNQ1 chan-
nels in early embryonic asymmetry (207). L-678,673 
effects have been reported with granulosa cells (which 
have many roles, such as ovulation, implantation, and 
fertilization), suggesting that Iks channels are involved in 
these cells (208,209). 

The relaxant effect produced by the benzodiazepine 
R-L3 (Fig.2) on pieces of preconstricted mesenteric 
arteries was completely reversed by L-768,673 at 10µM 
concentration.  No effect was noticed on endothelium 
removal (158).  The less potent relaxant effect of  
mefenamic acid was only partially reversed by 
L-768,673, which may be due to the inhibitory effect of 
mefenamic acid on Ca2+-activated Cl- channels (165). 
While L-768,673 has no effect on KCNQ5 currents, it has 
shown a remarkable inhibitory effect on KCNQ4 currents 
produced at potentials from positive to 0 mV, an action 
that has not been noticed with other blockers (158). 
These functional studies of L-768,673 may show that 
the KCNQ4 subunit is involved in many activities (158).

6.  L-735821 (L-7)

L-735821 is an analog to cholecystokinin-B antagonists 
(specific antagonists that block the receptor sites for the 
peptide hormone cholecystokinin) (Fig.3) (203).  L-7 is a 
potent blocker of both KCNQ1 and Iks channels  
expressed in Xenopus occytes.  L-7 is slightly more 
potent on Iks than KCNQ1 channels (IC50 = 40 nM and 
200 nM on Iks and KCNQ1, respectively) (Table 2) (210). 
Its action prolongs the duration of the cardiac action 
potential (210).  L-7 has no effect on KCNQ2 channels 
at 10 µM concentration (203,210).  The effect of L-7 is 
voltage-independent (210).

L-735821 physically blocks the channel pore by binding 
to T312 of the pore helix, and I337, F339, F340, and 
A344 of the S6 transmembrane segment (210).

7.  Clofilium

Clofilium is an antagonist on KCNQ1 channels (Fig.3), 
with an IC50 less than 10 µM (Table 2) (211).  It partially 
blocks murine KCNQ2 channels at 20 µM when the 
current is elicited by depolarized voltage from -80 to 
+40 mV (77).  At 10 µM concentration, clofilium inhibits 
KCNQ3 currents by 30%  (202). It inhibits KCNQ5  
currents by 40% at 30 µM concentration (77). 

Clofilium is a blocker of cardiac IKs and IKr currents  
(IC50 = 50 µm and IC50 = 1 µM on IKs and IKr channel  
currents, respectively) (Table 2) (211,212).

Clofilium does not inhibit Iks channels as effectively as it 
inhibits KCNQ1 channels. While it inhibits 25% of IKS  
current at 30 µM, it inhibits as much as 80-90% of 
KCNQ1 current at the same concentration (212,213).

Conclusions

The KCNQ voltage-gated potassium channels are  
involved in many physiology and pathophysiology  
functions.  The KCNQ1 protein plays roles in the  
functioning of the heart, inner ear, and intestines. 
KCNQ2/3, and to some extent KCNQ5, are involved in 
M-current, and are distributed in neurons.  KCNQ4 plays 
key roles in the vestibular and auditory sytems. The 
KCNQ5 subunit may be involved in roles in skeletal  
muscles, however, this still needs to be confirmed.  
Modulating of KCNQ channels may help to manage many 
hyperexcitability disorders, for instance epilepsy, pain 
related disorders and cardiac arrhythmias (98,214).
 
Compounds either enhancing or inhibiting KCNQ chan-
nels have been used clinically to treat various diseases. 
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Ligands that work as activators on KCNQ2/3 or even 
KCNQ5, e.g., retigabine and SF0034 are therapeutics 
for some forms of epilepsy.  Ligands that selectively 
inhibit KCNQ2/3 and 5 channels can be potential  
cognition enhancers.  Ligands that selectivity activate IKs 
channels can be promising for the treatment of  
arrhythmia, e.g., azimilide and L-7.  Another treatment 
approach using agents that are selective for potassium 
channels may cure dieases associated with genetic 
mutations. The discovery of selective agents for specific 
homomeric or even heteromeric channels is urgently 
needed for better treatments with minimal unwanted 
side effects.

These compounds are also used as research tool to 
probe the expression of KCNQ channels in various  
tissues and their physiological roles.  Flupirtine and 
NEM as an example, they induce cell death in  
hippocampal cultures, which was inhibited by XE991 
(155).  The actions of these ligands are due to their 
effects on KCNQ channel in hippocampal neurons. 
Inhibition of the spontaneous neuronal action potential 
by meclofenamic acid and diclofenac is an evidence for 
the action of these ligands in potentiating M-current in 
neurons (161).

The availability of specific openers and inhibitors on 
KCNQ channels help to confirm the involvement of 
KCNQ in many specific disorders, and to help in finding 
better treatments for these disorders.  Expanding our  
knowledge and understanding of KCNQ subunits will 
facilitate the discovery of such required selective  
inhibitors and openers.  Functional and structural  
studies of KCNQ channels will improve our  
understanding of drug binding and the mode of ligands 
actions (e.g. pore blocker, gating modifier, or expression 
modulator).

Figure 1.    

A homology model of KCNQ1 channel based on the  
structure of Kv1.2/2.1 chimera and crystal structure  
of the Kv7.1 proximal C-terminal domain (215,216).   

A. Enlarged view of a single subunit of KCNQ1 in the  
activated state.  
 
B. Top view of the overall structure of channel formed  
by a four identical KNCQ1 subunits.
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Figure 2.    

Molecular structures of activators on KCNQ channels.
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Figure 3.    

Molecular structures of inhibitors on KCNQ channels.
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Table 1.   

The EC50 values of activators on various KCNQ channels.

Table 2.   

Inhibition values of inhibitors on various KCNQ channels.
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Education: 

       • 1983    B.S., Physics 
              Peking University, Beijing, China
       • 1986    M.S., Biophysics
              Peking University, Beijing, China 
       • 1992    Ph.D., Physiology & Biophysics 
                           State University of New York 
                           Stony Brook, NY
       • 1994    Postdoctoral Scholar,  
                           Physiology & Biophysics
                           State University of New York 
                           Stony Brook, NY
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                           Molecular & Cellular Physiology 
                           Stanford University, CA

Research Interests: 

       • Molecular Mechanisms of  
              Ion Channel Activation
       • Ion Channels in Association With  
              Diseases
       • Discovery of Channel-Modifying  
              Compounds

I moved to Washington University in St. Louis in 2004 from 
Case Western University, and I have been on the faculty of  
the Department of Biomedical Engineering since then. I was 
an assistant professor in the Department of Biomedical  
Engineering at Case Western University before coming here. 
I moved here in the hope to find new research directions and 
opportunities given the larger research community here,  
and I did. 

My lab studies ion channels. Ion channels are proteins in the 
cell membrane that pass ion fluxes across the membrane. 
The activities of these molecules generate electrical signals in 
cells that are essential for the function of almost all organs  
including nerve, heart, lung, blood vessel, kidney, skeletal 
muscle and immune systems. Consequently, aberrant ion 
channel function is linked to many human diseases and ion 
channels are important drug targets for therapeutics. Ion 
channels sense physical and chemical cell signals to open  
and close, and their exquisite molecular mechanisms are  
major interests of basic research. My lab is interested in the  
fundamental mechanisms of how ion channels sense stimuli 
such as voltage, intracellular signaling molecules, and  
ultrasound and then open in response to these stimuli.  
We are also interested in understanding the molecular  
mechanisms for how mutations in ion channel proteins link to 
diseases. The third area of our interests is to develop novel  
approaches to discover compounds that modify ion channel 
function and can be used as drugs for treating ion channel 
associated diseases.   

I grew up in China. In those years, Chinese society was full 
of changes and turmoil, and an individual’s career could be 
shaped by many turns of events but not by his or her own 
choice. I was fortunate to have the opportunity to go to college 
and then come to the US for graduate school, and it was in 
graduate school that I decided to pursue a research career in 
academia. 

However, I am pretty sure that my research interests in bio-
physics may have developed a lot earlier. In my childhood, I 
lived in a suburb and I spent much time playing in the woods 
and fields. The many forms of animals, insects and plants 
were a huge attraction and source of fascination for me. 

Jianmin Cui, Ph.D.
Professor of Biomedical Engineering 
ion channels & drug therapy
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Then in college, where I studied physics, the book “What 
Is Life” by Erwin Schroedinger led me to apply for the 
biophysics graduate program.   

When I entered the Ph.D. program in 1986, the first ion 
channel had just been recently cloned. It was an excit-
ing time because the molecular identity of so many ion 
channels was revealed at a rapid pace, and the new 
knowledge provided great opportunities to study ion 
channels in a much deeper and broader scale. What 
attracted me the most was how these channels sense 
physiological stimuli to open, a question that is still not 
fully understood even today. My Ph.D. mentor, Dr. Ira 
Cohen, inspired and encouraged me to learn molecular 
biology of ion channels, which was new to his lab at the 
time, and to try my own experiments. This experience 
made me confident that I could do research to answer 
my questions independently.

My post-doctoral training in Dr. Richard Aldrich’s lab at  
Stanford University was important for my career. I learnt 
to analyze the function of ion channels and correlate the  
function with structure.
 

I would say that wanting to know how things work, or 
curiosity, has been driving my research. Being on the 
faculty of an engineering department and more experi-
enced with research, I now pay more attention to how 
my research can benefit other people’s research or life. 
I tell my children that my career will be a good one if my 
research can directly benefit some real people.     

I hope that my next achievement is better than any 
previous ones. But to answer this question of what is my 
most important research achievement, I would like to 
mention one of our recent results: 

The study was on how a beta subunit modulates a  
potassium ion channel to change its properties and 

make it an important ion channel in the function of the 
heart. The potassium ion channel is called KCNQ1 and 
the beta subunit is KCNE1. When KCNQ1 is associated 
with KCNE1, all of its functional properties including its 
current amplitude, voltage dependence, pharmacology 
and posttranslational modulation are changed  
drastically. The KCNQ1+KCNE1 channel complex actually 
forms the IKs channel in the heart and these emerging 
properties due to KCNE1 association are important for 
the IKs channel to control heart rhythm. The question of 
how KCNE1 association causes such broad and drastic 
property changes has been studied for more than 16 
years but no satisfactory answer was found.              

"I tell my children that my career will be a good one if  
my research can directly benefit some real people"
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Recently, our lab found that the KCNQ1 channel has two 
open states, and the two open states differ in various 
properties, including voltage dependent activation, ion 
permeation and pharmacology. The effects of KCNE1 on 
channel properties can be well explained by the  
mechanism that KCNE1 association suppresses one 
open state but potentiates the other. Therefore, the 
properties of the channel are switched from being  
predominated by one open state to being predominated 
by the other open state. We are excited by this  
mechanism and are studying the ion channel further to 
test if all known property changes due to KCNE1  
association can be explained by this simple mechanism.      

I hope to contribute to the understanding of how the 
channels open in responding to physiological  
stimulation, and to be able to use the knowledge we 
have on ion channels to find drugs for therapeutic uses. 

CBAC brings together basic scientists and physician  
scientists to exchange results on cardiovascular  
research. It has been very helpful for me to understand 
many clinical and physiological issues that are related 
to my research at the molecular level. I hope that our 
research benefits other CBAC members reciprocally.  
 
I am most satisfied with that I have a warm and loving 
family. I like reading, swimming and hiking. I do not find 
time to do these everyday except that I have been  
swimming almost daily for the last three years.
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Vistors From Across the Pond 
sPotted in the YorAm rudY LAb

(Top Image) Christopher Andrews, Neil  
Srinivasan, Michele Orini. (Right Image) Neil 
Srinivasan, Michele Orini. (Left Image)  ECGI 
images on a lab computer. (Bottom Image) 
Left to Right: Neil Srinivasan, Michele Orini, 
Christopher Andrews, Junjie Zhang and Ramya 
Vijayakumar.   

Members of the Yoram Rudy Laboratory 
are currently collaborating with two  
researchers – Drs. Neil Srinivasan and  
Michele Orini from the laboratories of  
Professors Peter Taggart and Pier 
Lambiase, University College London (UCL) 
& The Barts Heart Centre London. 
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Michele Orini and Neil Srinivasan were here to perform analysis of a collaborative study using Noninvasive Electro-
cardiographic Imaging (ECGI) in patients with Brugada syndrome, investigating the relationship between electrical 
parameters attained with ECGI and myocardial fibrosis seen on MRI in these patients.

Michele Orini, Ph.D. is the Marie-Curie Research Fellow at the Institute of Cardiovascular Science, University College 
London, United Kingdom. He has an extensive experience in signal processing. He is studying the electrical activity of 
the human heart by placing a multi-electrode sock over the heart of patients undergoing cardiac surgery. Specifically, 
he investigates electrical alternans and the effect of stretch. 

Neil Srinivasan, M.B., Ch.B. is a Cardiology Electrophysiology Fellow with an interest in inherited cardiac arrhythmias 
and VT/VF. He performs catheterization laboratory based research, using catheter mapping to investigate electrical 
heterogeneity within the heart. He is currently taking time out to complete a Ph.D. before finishing his clinical training. 

Recently, they were seen in the Rudy Lab and Dr. Srinivasan was able to let us know a bit about his background:

How long have you been in your current position?  

Three years

Can you give us an overview of what it is you do in your research and clinical work? 

I am a cardiology fellow, with an interest in inherited arrhythmias, sudden cardiac death and ventricular arrhythmias. 
My primary research interest is electrical heterogeneity within the heart in health and disease, and how this inter-
plays to cause arrhythmia. My research consists of invasive cardiac mapping in healthy and diseased ventricles and 
its relation to surface ECG markers of risk. 

While growing up, what kind of upbringing and experiences that may have inspired your career choice? 

Wanted to be a professional soccer player rather than a cardiologist!!!

What is your training experience?

I have worked as a doctor since 2006, and have been doing a Ph.D. since 2013 while continuing to train clinically. 
I started medical school in 2000 and qualified as a doctor in 2006. I have worked in all aspects of general medicine 
for the last ten years, and have specialized in cardiology since 2010. During medical school I also did a BSc in one 
year that largely revolved around the study of cellular electrophysiology. With Professor Arun Holden, I worked with 
the Luo Rudy cellular computational model, investigating the effects of electrical heterogeneity in LQT2 and the  
effects of drugs such as Sotolol and Amiodarone on the ventricular wall. This inspired me to pursue a career in  
cardiac electrophysiology after medical school. 

How did you come about being part of Professor Pier Lambiase’s laboratory? 
 
After three years as a cardiology Fellow, I moved to Professor Pier Lambiase’s team in London, to study the electrical 
heterogeneity of the heart in health and disease and its relation to surface ECG markers of risk in our patients with 

Vistors From Across the Pond 
sPotted in the YorAm rudY LAb continued
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inherited cardiac arrhythmia. We have previously collaborated with Chris Andrews in the Rudy lab studying ARVC, and 
we have now visited to look at our Brugada patients and the role of ECGI and scar in cardiac MRI in relation to this 
disease. We are interested to see if we can use ECGI to characterize the Brugada substrate better. 

What motivates you to do what you do?  

I am motivated by my experiences in the National Sudden Cardiac Death clinic at the Barts Heart Center. I see many  
patients who have survived a sudden arrhythmic event, as well as families who have tragically lost loved ones to  
inherited cardiac arrhythmia. I also see many patients where the diagnosis is unclear/difficult, and some where the 
decision as to whether to implant an ICD is challenging. I’m motivated by a desire to give these people better  
answers, clearer diagnosis and better risk stratification. 

What have been some of the things that you have learned in general since you have been in St. Louis?

We have learnt extensively about ECGI, and I now appreciate the years of heart research that have gone into such an 
amazing tool. We have also learnt skills in mesh generation of the heart. 

What do you feel is your most important personal achievement?
 
Playing soccer for my school in the Kent Cup final twice. We never won it!!!

Any hobbies?

I watch soccer all the time in the UK. In fact I watch all European soccer and can describe the intricacies of the  
English, German, French, Italian and Spanish leagues. I like to drink beer while watching soccer. 

How have you or will you benefit from collaborating with members of the CBAC? 

This is a wonderful establishment, and a great hub for intellectual thought and further research to improve cardiac 
care. We do not have such a set-up in the UK and we must aspire to something like this. It has been a wonderful 
experience and we hope to come back soon. 

What are your future goals or what do you expect to accomplish in the next few years? 

I aim to become an academic interventional cardiac electrophysiologist with an interest in ventricular arrhythmia 
both inherited and acquired. 

What is your most important research achievement that you are most proud of? 

Its top secret!!! You’ll have to wait and see…
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CBAC ReseARCh Fellow 
spotlight

matthew sChill, m.d. 
 
researCh Fellow 
division oF CardiothoraCiC surgery 
dePartment oF surgery 
ralPh damiano laBoratory

CardiaC surgery

I have been a research fellow in Dr. Ralph  
Damiano’s laboratory for ten months.  I work  

on several projects.  Our laboratory’s research  
currently centers on investigating the patho-
physiology of atrial fibrillation that develops in 
patients with mitral regurgitation.  My primary 
project involves examining patients referred for 
mitral valve repair with electrocardiographic 
imaging (ECGI) before and after surgery.  Some 
of these patients have atrial fibrillation, and 
they are treated with a Cox-Maze IV procedure 
as well.  I am looking for differences in these 
patients’ atrial conduction patterns before and 
after surgery.  We are also studying the onset of 
atrial arrhythmias associated with mitral  
regurgitation in a large animal model.  Finally, 
the Washington University cardiac surgeons 
have vast experience with surgery for atrial 
arrhythmias, and our laboratory is actively 
engaged in clinical outcomes research in this 
patient population.

Background

It may be a cliché, but I’ve always enjoyed  
science and working with my hands, and I  
wanted to help people.  The first thing that I 
did that was anything like surgery was building 
electronics.  I was messing with circuits and 
computers from a very young age.  I think that 
gave me an appreciation for fine technical work 
and for the art of fine-tuning a complex system.  
I became interested in medicine as a teenager.  
For me, medicine is a way to solve interesting 
problems while having an immediate impact on 
people’s lives – there’s nothing else like it.

I think the moment I knew that surgery was the 
right discipline for me came when I was an  
undergraduate.  I was working in a nephrolo-
gist’s laboratory, and one of my projects was 
developing a mouse model of acute kidney injury 
to see if there was a phenotype for a gene they
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had knocked out.  This sort of model had been done 
many times before, but the hard part was in the 
details of getting it to work in our hands.  I ended 
up choosing a surgical ischemia-reperfusion injury 
model.  I found myself dissecting out fine vessels 
under an operating microscope, mainly guided by 
textbooks. Producing a meaningful injury while still 
keeping the animals alive and comfortable was a 
real challenge – I loved coming to work every day.  
Once I figured out that one could make a career out 
of actually making people better, I was set on  
surgery.  Cardiac surgery is the epitome of every-
thing I love about surgery – taking sick patients and 
performing a challenging operation to help them 
feel better.

I attended medical school at Washington University.  
The learning environment was fantastic – the  
institution’s commitment to medical student  
education shows.  I think the best part of being at a 
place like this is being part of a community of smart 
and motivated people.  The faculty taught me about 
medicine; my patients taught me about life.

After that, I was fortunate to match into the general 
surgery program at Barnes-Jewish Hospital.  I’ve 
done two years of a five-year program.  It’s the  
hardest job you’ll ever love.

Current Work

I committed to a career in cardiac surgery at the 
end of my first year of residency.  Most of us spend 
two years or so doing research as part of our clinical 
training – it’s a privilege to get to do that.  I chose 
Dr. Damiano’s lab mainly because he has  
accomplished something rare and difficult in surgery 
– significantly improving an operation and proving 
that it worked, first in the laboratory and then in the 
operating room.  It’s my dream to make a  
contribution like that to our field someday, and I 
thought that the way to learn how to do that would 
be to study under someone who had changed our 
field. 

I think the best thing is when patients get better.  
There is nothing more rewarding than seeing  
someone come back to the clinic feeling better a 
few weeks after an operation.

I’m not yet to the point where my current research is 
bearing fruit.  I think the best thing I’ve done yet is 
taking a prospective clinical study that was  
making very slow progress and getting things  
moving – we’ve collected almost half the data we 
need in a few months.  It took a lot of coordination 
with other departments to make this happen, and 
I’ve picked up a lot of new skills.

To me, the CBAC means a group of basic and  
clinical scientists from a variety of disciplines who 
are focused on studying cardiac arrhythmias.  The 
sort of work I am doing can’t be done in isolation;  
it requires experts from multiple fields to make it  
happen.  I’ve collaborated with individuals from  
surgery, biomedical engineering, cardiology and  
radiology.  Everyone has been very open and  
helpful.  The CBAC Seminar Series and last year’s 
symposium were great opportunities to learn from 
leaders in arrhythmia research and to keep  
apprised of the latest developments in the field.

“There is nothing more rewarding 
than seeing someone come  

back to the clinic feeling better  
a few weeks after an operation.”



Recent Publications with CBAC Members

Schill MR, Melby SJ, Schuessler RB, Damiano 
RJ.  Surgery for atrial fibrillation and other SVTs.  
In Cardiac Electrophysiology: From Cell to  
Bedside, 7th ed.  Zipes DP and Jalife J, eds.  
Philadelphia: Saunders, future.  Accepted, under 
review.

Henn MC, Schill MR, Ruaengsri C, Schuessler 
RB, Damiano RJ.  Surgical ablation for atrial  
fibrillation.  In Practical Cardiac Electrophysiolo-
gy, 1st ed.  Bhargava K, ed.  New Delhi: Jaypee 
Brothers Medical Publishing, future.  Submitted, 
awaiting review. 

Lancaster TS, Schill MR, Greenberg JW, Moon 
MR, Schuessler RB, Damiano RJ, Melby SJ.  
Potassium and magnesium supplementation do 
not protect against atrial fibrillation after cardiac 
surgery: a time-matched analysis. Annals of  
Thoracic Surgery. 2016. Submitted, awaiting 
review.

Learning and the Future

Well, probably the most significant thing was 
learning how to be a physician.  I’ve lived here for 
over six years now.  My wife Ellen and I met here 
and were married here.  As far as medicine and 
research go, I’ve learned almost everything I know 
here.

I’d like to see my current project through to com-
pletion and finish a few smaller research projects 
as well.  As far as the long term, I see myself 
pursuing an academic career in cardiac surgery.  
If my career stays on its current path, I see myself 
finding a faculty position in 2022 or so.

Hobbies

I golf and run, although not competitively.  I really 
enjoy fixing things around the house – there’s 
nothing better than a job well done.  Ellen and 
I recently discovered that we both really enjoy 
assembling furniture!  I also like to read outside 
of work – primarily biographies, but also politics, 
economics and history.
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Wandi Zhu
Ph.d. Candidate

ameriCan heart Pre-doCtoral Fellow 
dePartment oF BiomediCal engineering

Jonathan silva laBoratory

nav Channels

“When I came to visit here, I felt there was a very 
collaborative and friendly environment,  

in particular the focused research centers...”
 
 

I am a third year Ph.D. student in Dr. Jonathan Silva’s lab. I am currently 
working on understanding the post-translational modulation mechanism  
of cardiac NaV channels. NaV channels, being essential for maintaining  
regular cardiac function, have been well characterized. However, recent 
studies revealed that the system is more complex than what we  
understood, as many accessory proteins form a macromolecular complex 
with the NaV channel, altering channel gating and pharmacology. We use 
a technique called voltage clamp fluorometry to probe how the accessory 
proteins, in particular NaV β subunits, alter the channel conformational 
changes during gating. I am also working on developing the patch clamp 
fluorometry technique, to track the milliseconds channel conformational 
changes in mammalian cells, which can eventually be used to correlate 
channel molecular motions to cellular action potential of cardiac iPS cells. 

I grew up in a family where no one works in the science field. My mom is 
an editor and my dad is a judge. My mom has always wanted to me to  
pursue a career in literature. She bought me many books to read and 
taught me to write when I was a kid. Despite her efforts, I never got  
interested in literature, instead, I always loved all of my science classes, 
especially lab classes, so I thought it would be nice to do a job related to  
that. My parents were very understanding and supportive of the choices
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CBaC Ph.d. student 
sPotlight

I made. They also supported me going to college in 
the States. 
 
Since physics and biology were my favorite subjects 
in high school, I knew immediately that biomedical 
engineering was the right major for me. During my 
undergraduate years at Stony Brook University, I 
worked in Dr. Emilia Entcheva’s lab working on  
optogenetics for cardiac applications, such as  
pacemaking and defibrillation. I also did a research  
fellowship at SUNY Upstate Medical University, 
where I worked in Dr. Patricia Kane’s lab in the 
Department of Biochemistry and Molecular Biology 
doing studies of V-ATPase structure and regulation. 
From my undergraduate research experiences, I  
realized that both molecular and cardiac  
engineering are intriguing to me.

I heard of Washington University from a post- 
doctoral student in my undergraduate research 
lab, who graduated from the BME program here. 
I learned that Wash. U. has a very strong cardiac 
research program that focuses on many different 
aspects. When I came to visit here, I felt there was a 
very collaborative and friendly environment, in  
particular the focused research centers, such as the 
CBAC. Dr. Silva’s research topics are very interesting 
to me, because it is a merge of two interests, where 
I get to study molecular protein kinetics, and  
associate them with the physiology of the heart. 
After rotating in Dr. Silva’s lab, I decided to stay, 
because he is an incredible mentor who inspires 
ideas, and gives a lot of guidance and freedom to 
do the research projects I am interested in. 
 
I guess the most exciting part of my research is that 
we can get a lot of clinical insights from the basic 

research we do. For example, I started my current 
project trying to understand the NaV β subunits 
regulation mechanisms of the NaV channels, which 
later on leads to the findings of β subunits’  
differential modification of the channel responses  
to anti-arrhythmics, which potentially underlies the 
heart chamber and patient specific responses to 
different anti-arrhythmics.
 
I think St. Louis is a city that you slowly grow to like. 
It is not the nicest city, but it has great history and 
culture. I learned that ooey gooey butter cake was 
actually invented by accident, but it is one of the 
best thing ever. 

My biggest personal achievement is adopting my 
sweet dog Rizzo, who has given me a lot of love and 
support, especially on frustrating days. 

I look forward to publishing my work on NaV β sub-
units, and to continue exploring different directions 
and possibilities that this project may open. 

I love painting, pottery, or anything related to art. 
I also enjoying outdoor activities, such as hiking - 
thanks to the mystery Christmas gift “Best Hikes 
Near St. Louis” I received in the BME holiday party. 
CBAC is a great place that bring the cardiac  
community together from clinical, engineering, and 
biophysics fields. I learned so much from attending 
the CBAC seminars, probably more than any  
conference I have ever went to. One of my main 
project ideas was actually inspired by a CBAC talk. 
Being part of CBAC, I feel like we have a lot more 
resources for research and opportunities for  
collaboration.



Yidan ida Qin

BiomediCal engineering, B.s. 
magna Cum laude 
dePartment oF BiomediCal 
engineering  
PatriCk Jay laBoratory

genetiC Basis oF  
Congenital heart deFeCts

CBAC Student 
Spotlight
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I joined Dr. Patrick Jay's lab in September 2014, two weeks after I transferred to Washington University 
from China. Since then, I have been working in the Jay lab for one and a half years. My current research 
focus is the genetic basis of the co-occurrence patterns observed among various congenital heart defects 
and pleiotropic modifier genes that are associated with multiple congenital heart defects. 

At the age of fifteen, I was admitted to the Special Class of Gifted Youth in Xi’an Jiaotong University (XJTU), 
one of the nine most premier universities in China. I started working as an undergraduate research  
assistant in the Bio-Inspired Engineering and Biomechanics Center in XJTU, where I first learned the beauty 
of biomedical engineering research. I gained basic knowledge about biomechanics and bio-inspired  
materials. Moreover, I acquired necessary skills for researchers, including a systematic mind for designing 
experiments and data analysis skills, etc.

Although my first research position was in the field of biomechanics, I have been interested in genetic 
research since I was a freshman in XJTU. Genetic research requires a strong mathematical background, 
programming skills and most importantly, a solid understanding of the biological mechanisms behind gene 
transmissions and genotype expressions. Since there is no lab in XJTU that carries out genetic research, I 
trained myself in math and programming, hoping that I can join a genetic lab in the future.

Before I traveled to the U.S., I researched labs that studied genetics at Washington University. I was very 
interested in Professor Patrick Jay’s research focus about the genetic factors that affect the risk of  
developing a heart defect. I read recent papers by the Jay lab and found my skill set to be suitable for this 
lab: statistical analysis and programming. Professor Jay is a great physician-scientist with abundant
accomplishments, published papers, and successful trainees. I believed that his mentorship would help 
me grow as a researcher.



Congenital heart defects still affect a lot of newborns. While  
surgeries help fix most heart defects, these patients may not  
live normal lives, most require constant medical attention  
throughout their lives. The research in the Jay lab aims  
at preventing these defects from developing. What I  
am most passionate about is the fact that the  
research we are doing is making a difference.  
The goal I hope to accomplish, and what I am  
working on now, is to contribute to the  
understanding of how congenital heart  
defects developed so that preventive  
strategies can be designed against these  
defects.

Since the genetic basis of congenital heart  
defects is complex, it requires a large sample  
population to discover an association between  
genes and the development of congenital  
heart defects. Studying the gene transmission  
from parents to offspring is a widely-used  
genetic analysis method. This method, however,  
requires genotype data of parents, which was not  
collected. I developed an algorithm that deduces  
parental genotype data using offspring genotype  
and pedigree data. This algorithm can achieve a  
92% deduction accuracy. I am also cooperating with  
a venture company in St. Louis about the commercial- 
ization of this algorithm’s application in plant genetics. 

By far, the most important personal achievement of mine  
would be to graduate from college at the age of nineteen.  
After graduation, I will be applying to MD-PhD programs this  
year. I hope to be accepted to an MD-PhD program  
(at Washington University, hopefully) and continue my  
research in graduate school.

CBAC faculty members study cardiovascular diseases  
from multiple perspectives: genetics, ion channels,  
imaging and modeling, etc. The diversity in CBAC  
helps me understand cardiovascular diseases  
in a more systematical way. I have worked  
under the supervision of two CBAC faculty  
members: Professors Jay and Silva. Their  
knowledge and attitudes toward research  
deeply influenced me.
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“What I am most passionate about 
is the fact that the research we are 

doing is making a difference.”



Congratulations to..

Congratulations to the CBAC faculty that have been placed on the Best Doctors List in America 
for 2015.  Best Doctors in America uses peer-to-peer surveys to identify specialists considered 
by fellow physicians to be the most skilled in their fields and most qualified for reviewing and 
treating complex medical conditions. This list is also published every August by St Louis  
Magazine. Link: https://www.stlmag.com/health/Best-Doctors-2015
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     news & announCements (July 2015- July 2016)

The American College of Cardiology has named CBAC faculty member Douglas Mann, MD the first     
editor-in-chief of its newest journal, JACC: Basic Translational Research. A monthly, open-access  
publication, the new journal launched its inaugural issue in December 2015.  
Link: https://source.wustl.edu/2015/08/mann-named-editorinchief-of-new-cardiology-journal/

On February 17, 2016, Jean E. Schaffer, MD, received the Washington University in St. Louis'  
Distinguished Investigator Award for her contributions in advancing the understanding of  
cardiovascular pathophysiology in metabolic disease. She was nominated by her peers to recognize 
her achievements in clinical care, community service, research and teaching.  
Link: https://medicine.wustl.edu/news/distinguished-faculty-goldstein-honors-awarded/

Jianmin Cui, PhD and two other faculty members, Daniel Moran, PhD and Rohit Pappu, PhD  
were inducted to the College of Fellows of the American Institute for Medical and Biological  
Engineering (AIMBE) on April 4, 2016 in Washington, D.C. The AIMBE represents the top two percent 
of medical and biological engineers in the country. Link: https://engineering.wustl.edu/news/Pages/
Three-biomedical-engineering-professors-elected-as-AIMBE-Fellows-.aspx

Richard Gross, MD, PhD was awarded the Solomon A. Berson Medical Alumni Achievement Award in 
Basic Science from the New York University School of Medicine on April 16, 2016. The Solomon A.  
Berson Medical Alumni Achievement Award in Basic Science is awarded to a graduate of the NYU School 
of Medicine who has distinguished himself or herself by major accomplishments in fundamental  
scientific research. Link: http://www.med.nyu.edu/school/alumni/achievement/solomon-berson- 
medical-alumni-achievement-award/past-honorees

2015: St. Louis Magazine “Best Doctors in America” List (August 2015):

Phillip S. Cuculich, MD - Cardiovascular Division 
Sanjeev Bhalla, MD – Radiology
Daniel H. Cooper, MD – Cardiovascular Division 
Ralph J. Damiano Jr, MD - Thoracic Surgery
Mitchell N. Faddis, MD, PhD - Cardiovascular Division 
Douglas Mann, MD -  Cardiovascular Division 

Clifford G. Robinson, MD - Radiation Oncology  
Gautam K. Singh, MD - Pediatrics
Timothy W. Smith, D Phil, MD - Cardiovascular Division
George F Van Hare III, MD - Pediatric Cardiology
Pamela K. Woodard, MD - Radiology

Pamela Woodard, MD, FACR, FAHA, FCCP was awarded the Distinguished Investigator Award, given by 
the Academy of Radiology Research in 2015 and named to the Council of Distinguished Investigators 
of the Academy. In November 2016, Woodard will also receive the American Heart Association (AHA) 
Charles T. Dotter Award, and will give the Charles T. Dotter Memorial Lecture at the American Heart 
Association Scientific Sessions in November 2016, New Orleans, LA – title “Precision plaque imaging: 
Are we there yet?”

Phillip Cuculich, MD, was promoted to Associate Professor of Medicine effective July 2016.

https://source.wustl.edu/2015/08/mann-named-editorinchief-of-new-cardiology-journal/
https://medicine.wustl.edu/news/distinguished-faculty-goldstein-honors-awarded/
https://engineering.wustl.edu/news/Pages/Three-biomedical-engineering-professors-elected-as-AIMBE-Fellows-.aspx
https://engineering.wustl.edu/news/Pages/Three-biomedical-engineering-professors-elected-as-AIMBE-Fellows-.aspx
http://www.med.nyu.edu/school/alumni/achievement/solomon-berson-medical-alumni-achievement-award/past-honorees
http://www.med.nyu.edu/school/alumni/achievement/solomon-berson-medical-alumni-achievement-award/past-honorees


Medtronic acquired CardioInsight Technologies, developer of a clinical noninvasive imaging system, 
called ECGI, for noninvasive mapping of the electrical activity of the heart and cardiac arrhythmias. 
ECGI was developed in Professor Yoram Rudy’s laboratory with support from the NIH – National Heart, 
Lung and Blood Institute. Link: https://www.radcliffecardiology.com/gallery/new-insights- 
mechanisms-human-cardiac-arrhythmias-interview-yoram-rudy

Arye Nehorai, PhD, the Eugene and Martha Lohman Professor of Electrical Engineering, The Preston M. 
Green Department of Electrical & Systems Engineering, and his team have developed the first 3-D  
multiscale mathematical model of the electrophysiology of a woman’s uterus contractions as they begin 
from a single cell to the myometrium, or uterine tissue, into the uterus. Link: https://source.wustl.
edu/2016/05/researchers-create-first-mathematical-model-uterine-contractions/

Amit Noheria, MBBS, SM won 2nd Prize, Jeopardy at Heart Rhythm Society’s ABIM Clinical Cardiac Electrophysiology 
Board Review Course, Chicago, IL. on August 19, 2015. 

Wandi Zhu, PhD student in Jonathan Silva's lab, won the best poster award at the Washington University School of 
Medicine's Cardiovascular Research Day on Friday, October 23, 2015. Her poster title was, "How mutations to the 
Nav β1 and β3 subunits cause Atrial Fibrillation and alter the Nav1.5 responses to anti-arrhythmics. Jonathan Silva, 
PhD received the award for Best Translational Poster at the annual Joseph "Bo" Koster Memorial Symposium hosted 
by the Center for the Investigation of Membrane Excitability Diseases (CIMED), Washington University in St. Louis on 
May 25, 2016. 

Charu Ramanathan, PhD, alumna of Yoram Rudy's lab, inducted into Medtronic Inc.'s Bakken Society on August 25, 
2016.

notaBles

in the news
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news & announCements (July 2015- July 2016)

new Positions

Martin Arthur, PhD, Newton R. and Sarah Louisa Glasgow Wilson Professor of Engineering as of July 
2016, is now Interim Department Chair of The Preston M. Green Department of Electrical & Systems 
Engineering, succeeding Arye Nehorai.

Happy one year anniversaries to: 
• Maria S. Remedi, PhD, Assistant Professor of Medicine and Cell Biology &

Physiology, Department of Medicine;
• Amit Noheria, MBBS, SM, Assistant Professor of Medicine, Department of

Medicine in the Cardiovascular Division and 
• Scott Marrus, MD, PhD, Research Assistant Professor., Department of

Electrical and Systems. 

Jonathan Silva, PhD, Assistant Professor, Department of Biomedical Engineering received a two-year, 
$154,000 grant from the American Heart Association to take a close look at the changes at the  
molecular level in the heart that are behind the Brugada Syndrome - a genetic mutation behind the  
second-leading cause of death in Southeast Asian males under age 40. Link: https://engineering.wustl.
edu/news/Pages/Heart-of-the-matter-Silva-studying-genetic-mutations-.aspx

https://source.wustl.edu/2016/05/researchers-create-first-mathematical-model-uterine-contractions/
https://source.wustl.edu/2016/05/researchers-create-first-mathematical-model-uterine-contractions/
https://engineering.wustl.edu/news/Pages/Heart-of-the-matter-Silva-studying-genetic-mutations-.aspx
https://engineering.wustl.edu/news/Pages/Heart-of-the-matter-Silva-studying-genetic-mutations-.aspx
https://www.radcliffecardiology.com/gallery/new-insights-mechanisms-human-cardiac-arrhythmias-interview-yoram-rudy
https://www.radcliffecardiology.com/gallery/new-insights-mechanisms-human-cardiac-arrhythmias-interview-yoram-rudy


Publications 
July 2015 - July 2016 

R. MARTIN ARTHuR, Ph.D. 

Arthur RM, Zhao W. System for 2D Ultrasonic Temperature Imaging (TI) based on the change in backscattered 
energy in real-time with or without motion compensation. Ultrasonic Imaging, October 2015; vol. 37(4), 
pp. NP15, 2015.

C. WILLIAM BALKE, M.D. 

Lindman BR, Tong CW, Carlson DE, Balke CW, Jackson EA, Madhur MS, Barac A, Abdalla M, Brittain EL, Desai N, 
Kates AM, Freeman AM, Mann DL. National Institutes of Health Career Development Awards for  
Cardiovascular Physician-Scientists: Recent Trends and Strategies for Success. J Am Coll Cardiol. 
2015 Oct 20;66(16):1816-27. Review. PMID: 26483107, PMCID: 4615587

PHILIP V. BAYLY, Ph.D. 

Wilson KS, Gonzalez O, Dutcher SK, Bayly PV. Dynein-deficient flagella respond to increased viscosity with contrasting  
changes in power and recovery strokes. Cytoskeleton (Hoboken). 2015 Sep;72(9):477-90. 
Epub 2015 Sep 16. PMID: 26314933, PMCID: PMC4715568

Tweten DJ, Okamoto RJ, Schmidt JL, Garbow JR, Bayly PV. Estimation of material parameters from slow and fast 
shear waves in an incompressible, transversely isotropic material. J Biomech. 2015 Nov 26;48(15):4002-9. 
Epub 2015 Oct 9. PMID: 26476762, PMCID: PMC4663187

Schmidt JL, Tweten DJ, Benegal AN, Walker CH, Portnoi TE, Okamoto RJ, Garbow JR, Bayly PV. Magnetic resonance 
elastography of slow and fast shear waves illuminates differences in shear and tensile moduli in anisotropic 
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Levin MD, Zhang H, Uchida K, Grange DK, Singh GK, Nichols CG. Electrophysiologic consequences of KATP gain of 
function in the heart: Conduction abnormalities in Cantu syndrome. Heart Rhythm.  
2015 Nov;12(11):2316-24. Epub 2015 Jun 30. PMID: 26142302, PMCID: PMC4624040

DOuGLAS L. MANN, M.D. 

Lee RJ, Hinson A, Bauernschmitt R, Matschke K, Fang Q, Mann DL, Dowling R, Schiller N, Sabbah HN. The feasibility 
and safety of Algisyl-LVR as a method of left ventricular augmentation in patients with dilated  
cardiomyopathy: Initial first in man clinical results. Int J Cardiol. 2015 Nov 15;199:18-24. Epub 2015 Jul 2. 
PMID:26173169  

Sintek MA, Gdowski M, Lindman BR, Nassif M, Lavine KJ, Novak E, Bach RG, Silvestry SC, Mann DL, Joseph SM. J. 
Intra-Aortic Balloon Counterpulsation in Patients With Chronic Heart Failure and Cardiogenic Shock: Clinical 
Response and Predictors of Stabilization. Card Fail. 2015 Nov;21(11):868-76. Epub 2015 Jul 9.  
PMID: 26164215, PMCID: PMC4630130

Ye S, Cheng B, Lip GY, Buchsbaum R, Sacco RL, Levin B, Di Tullio MR, Qian M, Mann DL, Pullicino PM, Freudenberger 
RS, Teerlink JR, Mohr JP, Graham S, Labovitz AJ, Estol CJ, Lok DJ, Ponikowski P, Anker SD, Thompson JL,  
Homma S; WARCEF Investigators. Bleeding Risk and Antithrombotic Strategy in Patients With Sinus Rhythm 
and Heart Failure With Reduced Ejection Fraction Treated With Warfarin or Aspirin. Am J Cardiol. 2015 Sep  
15;116(6):904-12. Epub 2015 Jun 24. PMID: 26189039, PMCID: PMC4554775

Papathanasiou S, Rickelt S, Soriano ME, Schips TG, Maier HJ, Davos CH, Varela A, Kaklamanis L, Mann DL, 
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DOuGLAS L. MANN, M.D. (Con't.)

 Capetanaki Y. Tumor necrosis factor-α confers cardioprotection through ectopic expression of keratins K8   
 and K18. Nat Med. 2015 Sep;21(9):1076-84. doi: 10.1038/nm.3925. Epub 2015 Aug 17. PMID: 26280121 
Anker SD, Coats AJ, Cristian G, Dragomir D, Pusineri E, Piredda M, Bettari L, Dowling R, Volterrani M, Kirwan BA,  
 Filippatos G, Mas JL, Danchin N, Solomon SD, Lee RJ, Ahmann F, Hinson A, Sabbah HN, Mann DL. A  
 prospective comparison of alginate-hydrogel with standard medical therapy to determine impact on  
 functional capacity and clinical outcomes in patients with advanced heart failure (AUGMENT-HF trial).  
 Eur Heart J. 2015 Sep 7;36(34):2297-309. doi: 10.1093/eurheartj/ehv259. Epub 2015 Jun 16.  
 PMID: 26082085,  PMCID:PMC4561351
Lindman BR, Tong CW, Carlson DE, Balke CW, Jackson EA, Madhur MS, Barac A, Abdalla M, Brittain EL, Desai N,  
 Kates AM, Freeman AM, Mann DL. National Institutes of Health Career Development Awards for  
 Cardiovascular Physician-Scientists: Recent Trends and Strategies for Success. J Am Coll Cardiol.  
 2015 Oct 20;66(16):1816-27. PMID: 26483107, PMCID: PMC4615587 
Freudenberger RS, Cheng B, Mann DL, Thompson JL, Sacco RL, Buchsbaum R, Sanford A, Pullicino PM, Levin B,  
 Teerlink JR, Graham S, Mohr JP, Labovitz AJ, Di Tullio MR, Lip GY, Estol CJ, Lok DJ, Ponikowski P, Anker SD,  
 Homma S; WARCEF Investigators. The first prognostic model for stroke and death in patients with systolic  
 heart failure. J Cardiol. 2015 Nov 5. pii: S0914-5087(15)00309-3. [Epub ahead of print]. PMID: 26549533
Mann DL, Lee RJ, Coats AJ, Neagoe G, Dragomir D, Pusineri E, Piredda M, Bettari L, Kirwan BA, Dowling R, Volterrani  
 M, Solomon SD, Sabbah HN, Hinson A, Anker SD. One-year follow-up results from AUGMENT-HF: a multicentre  
 randomized controlled clinical trial of the efficacy of left ventricular augmentation with Algisyl in the treatment  
 of heart failure. Eur J Heart Fail. 2016 Mar;18(3):314-25. Epub 2015 Nov 11. PMID: 26555602 
Hartupee J, Mann DL. Role of inflammatory cells in fibroblast activation. J Mol Cell Cardiol. 2016 Apr;93:143-8.  
 Epub 2015 Nov 20. Review. PMID: 26593723, PMCID: PMC4846511 
Zipes DP, Neuzil P, Theres H, Caraway D, Mann DL, Mannheimer C, Van Buren P, Linde C, Linderoth B, Kueffer F,  
 Sarazin SA, DeJongste MJ; DEFEAT-HF Trial Investigators. Determining the Feasibility of Spinal Cord  
 Neuromodulation for the Treatment of Chronic Systolic Heart Failure: The DEFEAT-HF Study. JACC Heart Fail.  
 2016 Feb;4(2):129-36. Epub 2015 Dec 9. PMID: 26682789 
Carney RM, Freedland KE, Steinmeyer B, Rubin EH, Mann DL, Rich MW.Cardiac Risk Markers and Response to  
 Depression Treatment in Patients With Coronary Heart Disease. Psychosom Med. 2016 Jan;78(1):49-59.  
 PMID: 26452173, PMCID: PMC4696885 
Kato TS, Di Tullio MR, Qian M, Wu M, Thompson JL, Mann DL, Sacco RL, Pullicino PM, Freudenberger RS, Teerlink JR,  
 Graham S, Lip GY, Levin B, Mohr JP, Labovitz AJ, Estol CJ, Lok DJ, Ponikowski P, Anker SD, Homma S; WARCEF  
 Investigators. Clinical and Echocardiographic Factors Associated With New-Onset Atrial Fibrillation in Heart  
 Failure - Subanalysis of the WARCEF Trial. Circ J. 2016;80(3):619-26. Epub 2016 Jan 22. PMID: 26804607 
Topkara VK, Chambers KT, Yang KC, Tzeng HP, Evans S, Weinheimer C, Kovacs A, Robbins J, Barger P, Mann DL.  
 Functional significance of the discordance between transcriptional profile and left ventricular  
 structure/function during reverse remodeling. JCI Insight. 2016 Apr 6;1(4):e86038. PMID: 27158672,  
 PMCID: PMC4855517
Byku M, Mann DL. Neuromodulation of the failing heart: Lost in translation? JACC Basic Transl Sci.  
 2016 Apr;1(3):95-106. PMID:2752317, PMCID: PMC4978351
Gurvitz M, Burns KM, Brindis R, Broberg CS, Daniels CJ, Fuller SM, Honein MA, Khairy P, Kuehl KS, Landzberg MJ,  
 Mahle WT, Mann DL, Marelli A, Newburger JW, Pearson GD, Starling RC, Tringali GR, Valente AM, Wu JC, 
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DOuGLAS L. MANN, M.D. (Con't.)

Califf RM. Emerging Research Directions in Adult Congenital Heart Disease: A Report From an NHLBI/ACHA  
 Working Group. J Am Coll Cardiol. 2016 Apr 26;67(16):1956-64. PMID: 27102511, PMCID: PMC4846980 
Gold MR, Van Veldhuisen DJ, Hauptman PJ, Borggrefe M, Kubo SH, Lieberman RA, Milasinovic G, Berman BJ,  
 Djordjevic S, Neelagaru S, Schwartz PJ, Starling RC, Mann DL. Vagus Nerve Stimulation for the Treatment of  
 Heart Failure: The INOVATE-HF Trial. J Am Coll Cardiol. 2016 Mar 29. pii: S0735-1097(16)32404-4.  
 [Epub ahead of print]. PMID: 27058909
de Denus S, Rouleau JL, Mann DL, Huggins GS, Cappola TP, Shah SH, Keleti J, Zada YF, Provost S, Bardhadi A, 
 Phillips MS, Normand V, Mongrain I, Dubé MP. A pharmacogenetic investigation of intravenous furosemide  
 in decompensated heart failure: a meta-analysis of three clinical trials. Pharmacogenomics J. 2016 Mar 1.  
 [Epub ahead of print]. PMID:26927285, PMCID in process

ARYE NEHORAI, Ph.D. 

Pazos s, Hurtado M. Muravchik CH, Nehorai A. Projection matrix optimization for sparse signals in structured noise.  
 IEEE Trans. on Signal Processing. 2015 Aug. 1; 63 (15): 3902-13. [pdf]
Han K, Yang P, Nehorai A. Calibrating nested sensor arrays with model errors. IEEE Trans. on Antennas Propagat.  
 2015 Nov; 63 (11): 4739-48. [pdf]
Wells A, Kopp N, Xu X, O'Brien DR, Yang W, Nehorai A, Adair-Kirk TL, Kopan R, Dougherty JD. The anatomical  
 distribution of genetic associations. Nucleic Acids Res. 2015 Dec 15;43(22):10804-20. Epub 2015 Nov 19.  
 PMID: 26586807, PMCID: PMC4678833 
Zhang M, Tidwell V, La Rosa PS, Wilson JD, Eswaran H, Nehorai A. Modeling Magnetomyograms of  
 Uterine Contractions during Pregnancy Using a Multiscale Forward Electromagnetic Approach. PLoS One.  
 2016 Mar 28;11(3):e0152421. eCollection 2016. PMID: 27019202, PMCID: PMC4809542
Stevanović MN, Crocco L, Djordjević AR, Nehorai A. Higher-order sparse microwave imaging of PEC scatterers.  
 IEEE Trans. Antennas Propag. 2016 Mar; 64 (3): 988-97. [pdf]
Han K, Nehorai A. Jointly optimal design for MIMO radar frequency-hopping waveforms using game theory.  
 IEEE Trans. on Aerospace and Electronic Systems. Apr. 2016; 52 (2) 809-20. [pdf}
Akcakaya M, Sen S, Nehorai A. A novel data-driven learning method for radar target detection in nonstationary  
 environments. IEEE Signal Processing Letters 2016 May; 23 (5); 762-66. [pdf]

JEANNE M. NERBONNE, Ph.D. 

Granados-Fuentes D, Hermanstyne TO, Carrasquillo Y, Nerbonne JM, Herzog ED. IA Channels Encoded by Kv1.4  
 and Kv4.2 Regulate Circadian Period of PER2 Expression in the Suprachiasmatic Nucleus. J Biol Rhythms.  
 2015 Oct;30(5):396-407. Epub 2015 Jul 6. PMID: 26152125
Hermanstyne TO, Simms CL, Carrasquillo Y, Herzog ED, Nerbonne JM. Distinct Firing Properties of Vasoactive  
 Intestinal Peptide-Expressing Neurons in the Suprachiasmatic Nucleus. J Biol Rhythms.  
 2016 Feb;31(1):57-67. Epub 2015 Dec 27. PMID: 26712166
Peyronnet R, Nerbonne JM, Kohl P. Cardiac Mechano-Gated Ion Channels and Arrhythmias. Circ Res.  
 2016 Jan 22;118(2):311-29. Review. PMID: 26838316, PMCID: PMC4742365
Bosch MK, Nerbonne JM, Townsend RR, Miyazaki H, Nukina N, Ornitz DM, Marionneau C. Proteomic analysis of  
 native cerebellar iFGF14 complexes. Channels (Austin). 2016 Jul 3;10(4):297-312. Epub 2016 Feb 18.  
 PMID: 26889602
Nerbonne JM. Molecular Basis of Functional Myocardial Potassium Channel Diversity. Card Electrophysiol Clin.  
 2016 Jun;8(2):257-73. doi: 10.1016/j.ccep.2016.01.001. Epub 2016 Mar 24. Review. PMID:27261820 
Yang KC, Nerbonne JM. Mechanisms contributing to myocardial potassium channel diversity, regulation and  
 remodeling. Trends Cardiovasc Med. 2016 Apr;26(3):209-18. Epub 2015 Jul 17. Review. PMID: 26391345,  
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COLIN G. NICHOLS, Ph.D. 

Henn MC, Janjua MB, Zhang H, Kanter EM, Makepeace CM, Schuessler RB, Nichols CG, Lawton JS. Diazoxide  
 cardioprotection is independent of adenosine triphosphate-sensitive potassium channel Kir6.1 subunit in  
 response to stress. J Am Coll Surg. 2015 Aug;221(2):319-25. Epub 2015 Feb 21. PMID: 25872691,  
 PMCID: PMC4515177
Zubcevic L, Wang S, Bavro VN, Lee SJ, Nichols CG, Tucker SJ. (2015) Modular design of the selectivity filter pore loop  
 in a novel family of prokaryotic 'inward rectifier' (NirBac) channels. Sci Rep. 2015 Oct 16;5:15305.  
 PMID: 26470642, PMCID: PMC4607889
Li DC, Nichols CG, Sala-Rabanal M. Role of a Hydrophobic Pocket in Polyamine Interactions with the Polyspecific  
 Organic Cation Transporter OCT3. J Biol Chem. 2015 Nov 13;290(46):27633-43. Epub 2015 Sep 24.  
 PMID: 26405039, PMCID: PMC4646014
Henn MC, Janjua MB, Kanter EM, Makepeace CM, Schuessler RB, Nichols CG, Lawton JS. Adenosine  
 Triphosphate-Sensitive Potassium Channel Kir Subunits Implicated in Cardioprotection by Diazoxide.  
 J Am Heart Assoc. 2015 Aug 24;4(8):e002016. PMID: 26304939, PMCID: PMC4599460   
Baier LJ, Muller YL, Remedi MS, Traurig M, Piaggi P, Wiessner G, Huang K, Stacy A, Kobes S, Krakoff J, Bennett PH,  
 Nelson RG, Knowler WC, Hanson RL, Nichols CG, Bogardus C. ABCC8 R1420H Loss-of-Function Variant in a  
 Southwest American Indian Community: Association With Increased Birth Weight and Doubled Risk of  
 Type 2 Diabetes. Diabetes. 2015 Dec;64(12):4322-32. Epub 2015 Aug 5. PMID: 26246406,  
 PMCID: PMC4657583
Nelson PT, Jicha GA, Wang WX, Ighodaro E, Artiushin S, Nichols CG, Fardo DW. ABCC9/SUR2 in the brain: Implications  
 for hippocampal sclerosis of aging and a potential therapeutic target. Ageing Res Rev.  
 2015 Nov;24(Pt B):111-25. Epub 2015 Jul 28. Review. PMID: 26226329, PMCID: PMC4661124 
Levin MD, Zhang H, Uchida K, Grange DK, Singh GK, Nichols CG. Electrophysiologic consequences of KATP gain of  
 function in the heart: Conduction abnormalities in Cantu syndrome. Heart Rhythm.  
 2015 Nov;12(11):2316-24. Epub 2015 Jun 30. PMID: 26142302, PMCID: PMC4624040
Cooper PE, Sala-Rabanal M, Lee SJ, Nichols CG. Differential mechanisms of Cantú syndrome-associated gain of  
 function mutations in the ABCC9 (SUR2) subunit of the KATP channel. J Gen Physiol.  
 2015 Dec;146(6):527-40. PMID: 26621776, PMCID: PMC4664827
Wang S, Vafabakhsh R, Borschel WF, Ha T, Nichols CG. Structural dynamics of potassium-channel gating revealed by  
 single-molecule FRET. Nat Struct Mol Biol. 2016 Jan;23(1):31-6. Epub 2015 Dec 7. 
 PMID: 26641713, PMCID: PMC4833211
Méndez-González MP, Kucheryavykh YV, Zayas-Santiago A, Vélez-Carrasco W, Maldonado-Martínez G, Cubano LA,  
 Nichols CG, Skatchkov SN, Eaton MJ. Novel KCNJ10 Gene Variations Compromise Function of Inwardly  
 Rectifying Potassium Channel 4.1. J Biol Chem. 2016 Apr 1;291(14):7716-26.  
 Epub 2016 Feb 11.PMID: 26867573, PMCID: PMC4817196
Levin MD, Singh GK, Zhang HX, Uchida K, Kozel BA, Stein PK, Kovacs A, Westenbroek RE, Catterall WA, Grange DK,  
 Nichols CG. KATP channel gain-of-function leads to increased myocardial L-type Ca2+ current and  
 contractility in Cantu syndrome. Proc Natl Acad Sci U S A. 2016 Jun 14;113(24):6773-8. Epub 2016 May 31.  
 PMID: 27247394, PMCID: PMC4914204
Leon Guerrero CR, Pathak S, Grange DK, Singh GK, Nichols CG, Lee JM, Vo KD. Neurologic and neuroimaging  
 manifestations of Cantú syndrome: A case series. Neurology. 2016 Jun 17. pii: 10.1212/
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COLIN G. NICHOLS, Ph.D. (Con't.)

WNL.0000000000002861. [Epub ahead of print]. PMID: 27316244
Nichols CG. Adenosine Triphosphate-Sensitive Potassium Currents in Heart Disease and Cardioprotection. Card 

Electrophysiol Clin. 2016 Jun;8(2):323-35. Epub 2016 Mar 19. Review. 
PMID: 27261824, PMCID: PMC4894346

AMIT NOHERIA, M.B.B.S., S.M. 1314-1322, May 2015.

Noheria A, Mulpuru SK, Noseworthy PA, Asirvatham SJ. Incessant tachycardia in a patient with advanced heart 
failure and left ventricular assist device: What is the mechanism? Indian Pacing Electrophysiol J. 
2016 Jan-Feb;16(1):34-9. Epub 2016 Apr 19. PMID: 27485564, PMCID: PMC4936605

Noheria A, Asirvatham SJ, McLeod CJ. Unusual Atrioventricular Reentry Tachycardia in Congenitally Corrected 
Transposition of Great Arteries: A Novel Site for Catheter Ablation. Circ Arrhythm Electrophysiol. 
2016 Jun;9(6). pii: e004120. PMID: 27217343

JOSEPH A. O'SuLLIVAN, Ph.D. (selected)

Mathews AJ, Li K, Komarov S, Wang Q, Ravindranath B, O'Sullivan JA, Tai YC. A generalized reconstruction framework 
for unconventional PET systems. Med Phys. 2015 Aug;42(8):4591-609. PMID: 2623318, 
PMCID: PMC4506302

Chen Y, O'Sullivan JA, Politte DG, Evans JD, Han D, Whiting BR, Williamson JF. Line Integral Alternating Minimization 
Algorithm for Dual-Energy X-Ray CT Image Reconstruction. IEEE Trans Med Imaging. 2016 Feb;35(2):685-98. 
Epub 2015 Oct 14. PMID: 26469126 

Ranjbar H, Wen J, Mathews AJ, Komarov S, Wang Q, Li K, O'Sullivan JA, Tai YC.  A simultaneous beta and 
coincidence-gamma imaging system for plant leaves. Phys Med Biol. 2016 May 7;61(9):3572-95. 
Epub 2016 Apr 11. PMID:  27065022 

Sirevaag EJ, Casaccia S, Richter EA, O'Sullivan JA, Scalise L, Rohrbaugh JW. Cardiorespiratory interactions: 
Noncontact assessment using laser Doppler vibrometry. Psychophysiology. 2016 Jun;53(6):847-67. 
Epub 2016 Mar 11. PMID: 26970208

DANIEL ORY, M.D. 

Maarup TJ, Chen AH, Porter FD, Farhat NY, Ory DS, Sidhu R, Jiang X and Dickson PI. Intrathecal 2-hydroxypropyl- 
 beta-cyclodextrin in a single patient with Niemann-Pick C1. Mol Genet Metab. 2015 Sep-Oct;116(1-2):75-9. 

Epub 2015 Jul 15. PMID: 26189084, PMCID: PMC4633280
Newberry EP, Kennedy S, Xie Y, Luo J, Jiang H, Ory DS, Davidson NO. Phenotypic divergence in two lines of 

L-Fabp-/- mice reflects substrain differences and environmental modifiers. Am J Physiol Gastrointest Liver 
Physiol. 2015 Oct 15;309(8):G648-61. Epub 2015 Aug 6. PMID: 26251469, PMCID: PMC4609928 

Iaea DB, Gale SE, Bielska AA, Krishnan K, Fujiwara H, Jiang H, Maxfield FR, Schlesinger PH, Covey DF, Schaffer JE, 
Ory DS. A novel intrinsically fluorescent probe for study of uptake and trafficking of 25-hydroxycholesterol. 
J Lipid Res. 2015 Dec;56(12):2408-19. Epub 2015 Oct 24. PMID: 26497473, PMCID: PMC4655980 

Caputa G, Zhao S, Guerrero Criado AE, Ory DS, Duncan JG and Schaffer JE. RNASET2 is required for ROS propagation  
during oxidative stress-mediated cell death. Cell Death Differ. 2016 Feb;23(2):347-57. 
Epub 2015 Jul 24. PMID: 26206090, PMCID: PMC471629 

Airhart S, Cade WT, Jiang H, Coggan AR, Racette SB, Korenblat K Anderson Spearie C, Waller S, O’Connor R, Bashir A,  
Ory DS, Schaffer JE, Novak E, Farmer M, Waggoner AD, Dávila-Román VG, Javidan-Nejad C, and Peterson LR. 
A Diet Rich in Medium-chain Fatty Acids Improves Systolic Function and Alters the Lipidomic Profile in  
Patients with Type 2 Diabetes: a Pilot Study. J Clin Endocrinol Metab. 2016 Feb;101(2):504-12.  
Epub 2015 Dec 10. PMID: 26652763, PMCID: PMC4880128
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Henn MC, Janjua MB, Kanter EM, Makepeace CM, Schuessler RB, Nichols CG, Lawton JS.

DANIEL ORY, M.D. (Con't.)

Adebali O, Reznik AO, Ory DS, Zhulin IB. Establishing the precise evolutionary history of a gene improves prediction of  
disease-causing missense mutations. Genet Med. 2016 Feb 18. [Epub ahead of print]. PMID: 26890452 

Jiang X, Ory DS. Towards a New Diagnostic Standard for Niemann-Pick C Disease. EBioMedicine. 2016 Jan 9;4:18-9. 
eCollection 2016 Feb. No abstract available. PMID: 26981565, PMCID: PMC4776064 

Chung C, Puthanveetil P, Ory DS, Lieberman AP. Genetic and pharmacological evidence implicates cathepsins in 
Niemann-Pick C cerebellar degeneration. Hum Mol Genet. 2016 Apr 1;25(7):1434-46. 
Epub 2016 Jan 28. PMID: 26908626, PMCID: PMC4787909

Jiang X, Sidhu R, Mydock-McGrane L, Hsu FF, Covey DF, Scherrer DE, Earley B, Gale SE, Farhat NY, Porter FD, 
Dietzen DJ, Orsini JJ, Berry-Kravis E, Zhang X, Reunert J, Marquardt T, Runz H, Giugliani R, Schaffer JE,  
Ory DS. Development of a bile acid-based newborn screen for Niemann-Pick disease type C. Sci Transl Med. 
2016 May 4;8(337):337ra63. PMID: 27147587 

Westbroek W, Nguyen M, Siebert M, Lindstrom T, Burnett RA, Aflaki E, Jung O, Tamargo R, Rodriguez-Gil JL, Acosta W,  
Hendrix A, Behre B, Tayebi N, Fujiwara H, Sidhu R, Renvoise B, Ginns EI, Dutra A, Pak E, Cramer C, Ory DS, 
Pavan WJ, Sidransky E. A new glucocerebrosidase-deficient neuronal cell model provides a tool to probe  
pathophysiology and therapeutics for Gaucher disease. PMID: 27482815; PMCID: PMC4958308

MARIA S. REMEDI, Ph.D. 

Baier LJ, Muller YL, Remedi MS, Traurig M, Piaggi P, Wiessner G, Huang K, Stacy A, Kobes S, Krakoff J, Bennett PH, 
Nelson RG, Knowler WC, Hanson RL, Nichols CG, Bogardus C. ABCC8 R1420H Loss-of-Function Variant in a 
Southwest American Indian Community: Association With Increased Birth Weight and Doubled Risk of  
Type 2 Diabetes.Diabetes. 2015 Dec;64(12):4322-32. Epub 2015 Aug 5. PMID: 26246406,  
PMCID: PMC4657583 

STACEY RENTSCHLER, M.D., Ph.D. 

Meyers JD, Jay PY, Rentschler S. Reprogramming the conduction system: Onward toward a biological 
pacemaker. Trends Cardiovasc Med. 2016 Jan;26(1):14-20. Epub 2015 Apr 1. PMID: 25937044, 
PMCID: PMC4591112 

Chiplunkar A, Rentschler S. Notch Activation Associated With Poor Outcomes in Heart Failure: Is it Harmful, or Not 
Enough of a Good Thing?. J Card Fail. 2016 Mar;22(3):224-5. Epub 2016 Jan 14. PMID: 26777760 

CLIFFORD ROBINSON, M.D. 

Huang J, DeWees TA, Badiyan SN, Speirs CK, Mullen DF, Fergus S, Tran DD, Linette G, Campian JL, Chicoine MR, 
Kim AH, Dunn G, Simpson JR, Robinson CG. Clinical and Dosimetric Predictors of Acute Severe Lymphopenia 
During Radiation Therapy and Concurrent Temozolomide for High-Grade Glioma. Int J Radiat Oncol Biol Phys.  
2015 Aug 1;92(5):1000-7. Epub 2015 Apr 8. PMID: 26025775 

Waqar SN, Waqar SH, Trinkaus K, Gadea CA, Robinson CG, Bradley J, Watson MA, Puri V, Govindan R, 
Morgensztern D. Brain Metastases at Presentation in Patients With Non-Small Cell Lung Cancer. 
Am J Clin Oncol. 2015 Oct 15. [Epub ahead of print]. PMID: 26359696, PMCID: PMC4833709
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Henn MC, Janjua MB, Kanter EM, Makepeace CM, Schuessler RB, Nichols CG, Lawton JS.

CLIFFORD ROBINSON, M.D. (Con't.)

Puri V, Crabtree TD, Bell JM, Broderick SR, Morgensztern D, Colditz GA, Kreisel D, Krupnick AS, Patterson GA,  
 Meyers BF, Patel A, Robinson CG. Treatment Outcomes in Stage I Lung Cancer: A Comparison of  
 Surgery and Stereotactic Body Radiation Therapy. J Thorac Oncol. 2015 Dec;10(12):1776-84.  
 PMID: 26334753, PMCID: PMC4695298 

YORAM RuDY, Ph.D., F.A.H.A., F.H.R.S.

Rudy Y, Lindsay BD. Electrocardiographic imaging of heart rhythm disorders: from bench to bedside.  
 Card Electrophysiol Clin. 2015 Mar;7(1):17-35. PMID: 25722753, PMCID: PMC4337422
Zhang J, Sacher F, Hoffmayer K, O'Hara T, Strom M, Cuculich P, Silva J, Cooper D, Faddis M, Hocini M, Haïssaguerre  
 M, Scheinman M, Rudy Y. Cardiac electrophysiological substrate underlying the ECG phenotype and  
 electrogram abnormalities in Brugada syndrome patients. Circulation. 2015 Jun 2;131(22):1950-9.  
 Epub 2015 Mar 25. PMID: 25810336, PMCID: PMC4452400
Rudy Y. The forward problem of electrocardiography revisited. Circ Arrhythm Electrophysiol. 2015 Jun;8(3):526-8.  
 PMID: 26082525, PMCID: PMC4473793
Nekouzadeh A, Rudy Y. Conformational changes of an ion-channel during gating and emerging electrophysiologic  
 properties: Application of a computational approach to cardiac Kv7.1. Prog Biophys Mol Biol.  
 2016 Jan;120(1-3):18-27. Epub 2015 Dec 30. PMID: 26743208, PMCID: PMC4955398 
Zhang J, Cooper DH, Desouza KA, Cuculich PS, Woodard PK, Smith TW, Rudy Y. Electrophysiologic Scar Substrate  
 in Relation to VT: Noninvasive High-resolution Mapping and Risk Assessment with ECGI. Pacing Clin  
 Electrophysiol. 2016 May 16. [Epub ahead of print]. PMID: 27197804, PMCID: PMC4970912
Rudy Y. “Noninvasive Electrocardiographic Imaging (ECGI) of Arrhythmogenic Substrates and Ventricular Arrhythmias  
 in Patients” In: Cardiac Electrophysiology: From Cell to Bedside, 7th edition, D.P. Zipes, J. Jalife and W.  
 Stevenson Editors, Elsevier, 2016 (in press) 
Rudy Y. “Electrophysiology of heart failure: noninvasive mapping of substrate and guidance of cardiac  
 resynchronization therapy with electrocardiographic imaging (ECGI)” In: Cardiac Mapping, 5th edition, Eds. M.  
 Shenasa, G. Hindricks, J. Miller, David J. Callans, M.E. Josephson. Wiley, 2016 (in press)

JEAN SCHAFFER, M.D. 

Caputa G, Zhao S, Criado AE, Ory DS, Duncan JG, Schaffer JE. RNASET2 is required for ROS propagation during  
 oxidative stress-mediated cell death. Cell Death Differ. 2016 Feb;23(2):347-57. Epub 2015 Jul 24.  
 PMID: 26206090, PMCID: PMC4716297 
Iaea DB, Gale SE, Bielska AA, Krishnan K, Fujiwara H, Jiang H, Maxfield FR, Schlesinger PH, Covey DF,  
 Schaffer JE, Ory DS.  A novel intrinsically fluorescent probe for study of uptake and trafficking of  
 25-hydroxycholesterol. J Lipid Res. 2015 Dec;56(12):2408-19. Epub 2015 Oct 24.  
 PMID: 26497473, PMCID: PMC4655980 
Airhart S, Cade WT, Jiang H, Coggan AR, Racette SB, Korenblat K Anderson Spearie C, Waller S, O’Connor R, Bashir A,  
 Ory DS, Schaffer JE, Novak E, Farmer M, Waggoner AD, Dávila-Román VG, Javidan-Nejad C, and Peterson LR.  
 A Diet Rich in Medium-chain Fatty Acids Improves Systolic Function and Alters the Lipidomic Profile in  
 Patients with Type 2 Diabetes: a Pilot Study. J Clin Endocrinol Metab. 2016 Feb;101(2):504-12.  
 Epub 2015 Dec 10. PMID: 26652763, PMCID: PMC4880128 
Jiang X, Sidhu R, Mydock-McGrane L, Hsu FF, Covey DF, Scherrer DE, Earley B, Gale SE, Farhat NY, Porter FD,  
 Dietzen DJ, Orsini JJ, Berry-Kravis E, Zhang X, Reunert J, Marquardt T, Runz H, Giugliani R, Schaffer JE,  
 Ory DS. Development of a bile acid-based newborn screen for Niemann-Pick disease type C. Sci Transl Med.  
 2016 May 4;8(337):337ra63. PMID: 27147587
Schaffer JE. Lipotoxicity: The Many Roads to Cell Dysfunction and Cell Death: Introduction to a thematic review 
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Publications 
July 2015 - July 2016 

JEAN SCHAFFER, M.D. (Con't.)

 series. J Lipid Res. 2016 Jun 3. pii: jlr.E069880. [Epub ahead of print]. PMID: 27260998. PMCID – in process
Caputa G, Schaffer JE. RNA Regulation of Lipotoxicity and Metabolic Stress. Diabetes. 2016 Jul;65(7):1816-23.  
 Epub 2016 Jun 10. PMID: 27288006, PMCID: PMC4915576

RICHARD B. SCHuESSLER, Ph.D. 

Henn MC, Janjua MB, Zhang H, Kanter EM, Makepeace CM, Schuessler RB, Nichols CG, Lawton JS. Diazoxide  
 cardioprotection is independent of adenosine triphosphate-sensitive potassium channel Kir6.1 subunit in  
 response to stress. J Am Coll Surg. 2015 Aug;221(2):319-25. Epub 2015 Feb 21. PMID: 25872691,  
 PMCID: PMC4515177 
Henn MC, Janjua MB, Kanter EM, Makepeace CM, Schuessler RB, Nichols CG, Lawton JS. Adenosine  
 Triphosphate-Sensitive Potassium Channel Kir Subunits Implicated in Cardioprotection by Diazoxide.  
 J Am Heart Assoc. 2015 Aug 24;4(8):e002016. PMID: 26304939, PMCID: PMC4599460 Henn MC, Lawrance 
CP, Sinn LA, Miller JR, Schuessler RB, Moon MR, Melby SJ, Maniar HS, Damiano RJ Jr.   
 Effectiveness of Surgical Ablation in Patients With Atrial Fibrillation and Aortic Valve Disease. Ann Thorac  
 Surg. 2015 Oct;100(4):1253-9; discussion 1259-60. Epub 2015 Jul 22. PMID: 26209496,  
 PMCID: PMC4593713
Henn MC, Lancaster TS, Miller JR, Sinn LA, Schuessler RB, Moon MR, Melby SJ, Maniar HS, Damiano RJ Jr. Late  
 outcomes after the Cox maze IV procedure for atrial fibrillation. J Thorac Cardiovasc Surg. 2015  
 Nov;150(5):1168-76, 1178.e1-2. Epub 2015 Aug 8. PMID: 26432719, PMCID: PMC4637220
Miller JR, Epstein DJ, Henn MC, Guthrie T, Schuessler RB, Simpson KE, Canter CE, Eghtesady P, Boston US.  
 Early biventricular assist device use in children: a single-center review of 31 patients. ASAIO J.  
 2015 Nov-Dec;61(6):688-94. PMID 26186261
Kazui T, Henn MC, Watanabe Y, Kovács SJ, Lawrance CP, Greenberg JW, Moon M, Schuessler RB, Damiano RJ Jr. The  
 impact of 6 weeks of atrial fibrillation on left atrial and ventricular structure and function. J Thorac Cardiovasc  
 Surg. 2015 Dec;150(6):1602-8. Epub 2015 Sep 5. PMID: 26432717,  
 PMCID: PMC4651705
Miller JR, Deeken CR, Ray S, Henn MC, Lancaster TS, Schuessler RB, Damiano RJ, Melby SJ. Expanded  
 Polytetrafluoroethylene for Chordal Replacement: Preventing Knot Failure. Ann Thorac Surg. 2015  
 Dec;100(6):2325-9. PMID: 26652523
A Simple Porcine Model of Inducible Sustained Atrial Fibrillation. Lee AM, Miller JR, Voeller RK, Zierer A, Lall SC,  
 Schuessler RB, Damiano RJ Jr, Melby SJ. Innovations (Phila). 2016 Jan-Feb;11(1):76-8. PMID: 26889882
Miller JR, Simpson KE, Epstein DJ, Lancaster TS, Henn MC, Schuessler RB, Balzer DT, Shahanavaz S, Murphy JJ,  
 Canter CE, Eghtesady P, Boston US. Improved survival after heart transplant for failed Fontan patients with  
 preserved ventricular function. J Heart Lung Transplant. 2016 Mar 10. pii: S1053-2498(16)30044-4.  
 [Epub ahead of print]. PMID: 27068035

JENNIFER N. SILVA, M.D. 

Nguyen HH, Van Hare GF, Rudokas M, Bowman T, Silva JN. SPEAR Trial: Smartphone Pediatric ElectrocARdiogram 
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Publications 
July 2015 - July 2016 

JENNIFER N. SILVA, M.D. (Con't.)
 
 Trial. PLoS One. 2015 Aug 21;10(8):e0136256. eCollection 2015. PMID: 26295569, PMCID: PMC4546652
Dykes JC, Al-Mousily MF, Abuchaibe EC, Silva JN, Zadinsky J, Duarte D, Welch E. The incidence of chromosome  
 abnormalities in neonates with structural heart disease. Heart. 2016 Apr 15;102(8):634-7.   
 Epub 2016 Feb 3. PMID: 26843533
Nguyen HH, Silva JN. Use of smartphone technology in cardiology. Trends Cardiovasc Med. 2016 May;26(4):376-86.  
 Epub 2015 Nov 19. PMID: 26686266 
Avari Silva JN, Bromberg BI, Emge FK, Bowman TM, Van Hare GF. Implantable Loop Recorder Monitoring for Refining  
 Management of Children With Inherited Arrhythmia Syndromes. J Am Heart Assoc. 2016 May 26;5(6).  
 pii: e003632. PMID: 27231019 

JONATHAN R. SILVA, Ph.D. 

Varga, Z, Zhu W, Schubert AR, Pardieck JL, Hsu EJ, Zaydman MA, Cui J, Silva JR. Direct Measurement of Cardiac Na+  

 Channel Conformations Reveals Molecular Pathologies of Inherited Mutations. Circ Arrhythm Electrophysiol.  
 2015 Oct;8(5):1228-39. Epub 2015 Aug 17. PMID: 26283144, PMCID: PMC4618166
Brettmann J, Urusova D, Tonelli M, Silva JR, Henzler-Wildman K. Role of Protein Dynamics in Ion Selectivity and  
 Allosteric Coupling in the NaK Channel. Proc Natl Acad Sci U S A. 2015 Dec 15;112(50):15366-71.  
 Epub 2015 Nov 30. PMID: 26621745, PMCID: PMC4687598
 Zhu W, Varga, Z, Silva JR. Molecular Motions of Ion Channels that Shape the Cardiac Action Potential: Insights from  
 Voltage-Clamp Fluorometry. Prog Biophys Mol Biol. 2016 Jan;120(1-3):3-17.  
 Epub 2015 Dec 25. PMID:  26724572 
Wang HG, Zhu W, Kanter RJ, Silva JR, Honeywell C, Gow RM, Pitt GS. A Novel NaV1.5 Voltage Sensor Mutation  
 Associated with Severe Atrial and Ventricular Arrhythmias. J Mol Cell Cardiol. 2016 Mar;92:52-62.  
 Epub 2016 Jan 19. PMID: 26801742 

GAuTAM K. SINGH, M.D., D.C.H., M.R.C.P., F.A.C.C.

Cade WT, Singh GK, Holland MR, Reeds DN, Overton ET, Cibulka N, Bahow K, Presti R, Stephens A, Cahill AG. 
 Clin Nutr ESPEN. 2015 Aug 1;10(4):e140-e146. Maternal post-absorptive leucine kinetics during late  
 pregnancy in US women with HIV taking antiretroviral therapy: a cross-sectional pilot study. PMID: 26273702,  
 PMCID: PMC4528644
Levin MD, Zhang H, Uchida K, Grange DK, Singh GK, Nichols CG. Electrophysiologic consequences of KATP gain of  
 function in the heart: Conduction abnormalities in Cantu syndrome. Heart Rhythm.  
 2015 Nov;12(11):2316-24. Epub 2015 Jun 30. PMID: 26142302, PMCID: PMC4624040 
Christensen JL, Singh GK, Aubuchon J, Sharma A. Echocardiography of Anomalous Origin of the Left Coronary Artery  
 from the Pulmonary Artery. Anesth Analg. 2015 Nov;121(5):1143-6. PMID: 26484455
Poindexter BB, Feng R, Schmidt B, Aschner JL, Ballard RA, Hamvas A, Reynolds AM, Shaw PA, Jobe AH; Prematurity  
 and Respiratory Outcomes Program. Comparisons and Limitations of Current Definitions of  
 Bronchopulmonary Dysplasia for the Prematurity and Respiratory Outcomes Program. Ann Am Thorac Soc.  
 2015 Dec;12(12):1822-30. PMID: 26397992, PMCID: PMC4722827 
Milne ML, Singh GK, Miller JG, Wallace KD, Holland MR. Toward 3-D Echocardiographic Determination of Regional  
 Myofiber Structure. Ultrasound Med Biol. 2016 Feb;42(2):607-18. Epub 2015 Nov 14. PMID: 26589530,  
 PMCID: PMC4711925
Levy PT, Machefsky A, Sanchez AA, Patel MD, Rogal S, Fowler S, Yaeger L, Hardi A, Holland MR, Hamvas A,  
 Singh GK. Reference Ranges of Left Ventricular Strain Measures by Two-Dimensional Speckle-Tracking  
 Echocardiography in Children: A Systematic Review and Meta-Analysis. J Am Soc Echocardiogr.  
 2016 Mar;29(3):209-225.e6. Epub 2015 Dec 30. PMID: 26747685, PMCID: PMC4779733 
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GAuTAM K. SINGH, M.D., D.C.H., M.R.C.P., F.A.C.C. (Con't.)

Levin MD, Singh GK, Zhang HX, Uchida K, Kozel BA, Stein PK, Kovacs A, Westenbroek RE, Catterall WA, Grange DK,  
 Nichols CG. KATP channel gain-of-function leads to increased myocardial L-type Ca2+ current and  
 contractility in Cantu syndrome. Proc Natl Acad Sci U S A. 2016 Jun 14;113(24):6773-8.  
 Epub 2016 May 31. PMID: 27247394, PMCID: PMC4914204 
Leon Guerrero CR, Pathak S, Grange DK, Singh GK, Nichols CG, Lee JM, Vo KD. Neurologic and neuroimaging  
 manifestations of Cantú syndrome: A case series. Neurology. 2016 Jun 17. [Epub ahead of print].  
 PMID: 27316244 

TIMOTHY W. SMITH, D. PHIL., M.D.

Zhang J, Cooper DH, Desouza KA, Cuculich PS, Woodard PK, Smith TW, Rudy Y. Electrophysiologic Scar Substrate  
 in Relation to VT: Noninvasive High-resolution Mapping and Risk Assessment with ECGI. Pacing Clin  
 Electrophysiol. 2016 May 16. [Epub ahead of print]. PMID: 27197804  

GEORGE F. VAN HARE, M.D.

Nguyen HH, Van Hare GF, Rudokas M, Bowman T, Silva JN. SPEAR Trial: Smartphone Pediatric ElectrocARdiogram  
 Trial. PLoS One. 2015 Aug 21;10(8):e0136256. eCollection 2015. PMID: 26295569, PMCID: PMC4546652
Dubin AM, Walsh EP, Franklin W, Kanter RJ, Saul JP, Shah MJ, Van Hare GF, Vincent JA; Society of Pediatric Cardiology 
 Training Program Directors; American College of Cardiology; American Academy of Pediatrics; American Heart  
 Association. Task Force 4: Pediatric Cardiology Fellowship Training in Electrophysiology. SPCTPD/ACC/AAP/ 
 AHA. Circulation. 2015 Aug 11;132(6):e75-80. Epub 2015 Mar 13. PMID: 25769637 
Dubin AM, Walsh EP, Franklin W, Kanter RJ, Saul JP, Shah MJ, Van Hare GF, Vincent JA. Task Force 4: Pediatric  
 Cardiology Fellowship Training in Electrophysiology.  J Am Coll Cardiol. 2015 Aug 11;66(6):706-11.  
 Epub 2015 Mar 13. Erratum in: J Am Coll Cardiol. 2015 Aug 11;66(6):762.  
 PMID: 25777633 
Van Hare GF, Ackerman MJ, Evangelista JA, Kovacs RJ, Myerburg RJ, Shafer KM, Warnes CA, Washington RL;  
 American Heart Association Electrocardiography and Arrhythmias Committee of Council on Clinical  
 Cardiology, Council on Cardiovascular Disease in Young, Council on Cardiovascular and Stroke Nursing,  
 Council on Functional Genomics and Translational Biology, and American College of Cardiology. Eligibility and  
 Disqualification Recommendations for Competitive Athletes With Cardiovascular Abnormalities: Task Force 4:  
 Congenital Heart Disease: A Scientific Statement From the American Heart Association and American College  
 of Cardiology. Circulation. 2015 Dec 1;132(22):e281-91. Epub 2015 Nov 2. PMID: 26621645
Van Hare GF, Ackerman MJ, Evangelista JA, Kovacs RJ, Myerburg RJ, Shafer KM, Warnes CA, Washington RL.  
 Eligibility and Disqualification Recommendations for Competitive Athletes With Cardiovascular Abnormalities:  
 Task Force 4: Congenital Heart Disease: A Scientific Statement From the American Heart Association and  
 American College of Cardiology. J Am Coll Cardiol. 2015 Dec 1;66(21):2372-84. Epub 2015 Nov 2.  
 PMID:26542660
Van Hare GF. Flecainide vs digoxin for fetal supraventricular tachycardia: Comparison of 2 drug protocols.  
 Heart Rhythm. 2016 May 6. pii: S1547-5271(16)30146-1. [Epub ahead of print]. PMID: 27161605 
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GEORGE F. VAN HARE, M.D. (Con't.)

Avari Silva JN, Bromberg BI, Emge FK, Bowman TM, Van Hare GF. Implantable Loop Recorder Monitoring for Refining  
 Management of Children With Inherited Arrhythmia Syndromes. J Am Heart Assoc. 2016 May 26;5(6).  
 pii: e003632. PMID: 27231019

LIHONG V. WANG, Ph.D. 

Zhou Y, Poudel J, Li G, Wang LV. In vivo photoacoustic flowmetry at depths of the diffusive regime based on saline  
 injection. J Biomed Opt. 2015 Aug;20(8):87001. PMID: 26267364, PMCID: PMC4681378
Hennen SN, Xing W, Shui YB, Zhou Y, Kalishman J, Andrews-Kaminsky LB, Kass MA, Beebe DC, Maslov KI, Wang LV.  
 Photoacoustic tomography imaging and estimation of oxygen saturation of hemoglobin in ocular tissue of 
  rabbits. Exp Eye Res. 2015 Sep;138:153-8. Epub 2015 Jun 3. PMID: 26048477
Liang J, Gao L, Hai P, Li C, Wang LV. Encrypted Three-dimensional Dynamic Imaging using Snapshot Time-of-flight  
 Compressed Ultrafast Photography. Sci Rep. 2015 Oct 27;5:15504. PMID: 26503834, PMCID: PMC4621413
Garcia-Uribe A, Erpelding TN, Krumholz A, Ke H, Maslov K, Appleton C, Margenthaler JA, Wang LV. Dual-Modality  
 Photoacoustic and Ultrasound Imaging System for Noninvasive Sentinel Lymph Node Detection in  
 Patients with Breast Cancer. Sci Rep. 2015 Oct 29;5:15748. PMID: 26510774, PMCID: PMC4625171  
Zhou Y, Li G, Zhu L, Li C, Cornelius LA, Wang LV. Handheld photoacoustic probe to detect both melanoma depth  
 and volume at high speed in vivo. J Biophotonics. 2015 Nov;8(11-12):961-7. Epub 2015 Feb 9.  
 PMID: 25676898, PMCID: PMC4530093 
Shi J, Wang L, Noordam C, Wang LV. Bessel-beam Grueneisen relaxation photoacoustic microscopy with  
 extended depth of field. Shi J, Wang L, Noordam C, Wang LV. J Biomed Opt. 2015 Nov;20(11):116002.  
 PMID: 26524679, PMCID: PMC4672341 
Sheng Q, Wang K, Matthews TP, Xia J, Zhu L, Wang LV, Anastasio MA. A Constrained Variable Projection  
 Reconstruction Method for Photoacoustic Computed Tomography Without Accurate Knowledge of Transducer  
 Responses. IEEE Trans Med Imaging. 2015 Dec;34(12):2443-58. PMID: 26641726  
Pan H, Wang BH, Lv W, Jiang Y, He L. Esculetin induces apoptosis in human gastric cancer cells through a cyclophilin   
 D-mediated mitochondrial permeability transition pore associated with ROS. Chem Biol Interact.  
 2015 Dec 5;242:51-60. Epub 2015 Sep 24. PMID: 2638840 
Yao J, Xia J, Wang LV. Multiscale Functional and Molecular Photoacoustic Tomography. Ultrason Imaging. 2016  
 Jan;38(1):44-62. Epub 2015 May 1. PMID: 25933617, PMCID: PMC4628905 
Yao J, Kaberniuk AA, Li L, Shcherbakova DM, Zhang R, Wang L, Li G, Verkhusha VV, Wang LV. Multiscale  
 photoacoustic tomography using reversibly switchable bacterial phytochrome as a near-infrared  
 photochromic probe. Nat Methods. 2016 Jan;13(1):67-73. Epub 2015 Nov 9. PMID: 26550774,  
 PMCID: PMC4697872 
Du HY, Cao DN, Chen Y, Wang L, Wu N, Li J. Alterations of prefrontal cortical microRNAs in methamphetamine  
 self-administering rats: From controlled drug intake to escalated drug intake. PMID: 26592480  
Yeh C, Liang J, Zhou Y, Hu S, Sohn RE, Arbeit JM, Wang LV. Photoacoustic microscopy of arteriovenous shunts and  
 blood diffusion in early-stage tumors. J Biomed Opt. 2016 Feb;21(2):20501. PMID: 26882446,  
 PMCID: PMC4814546
Hai P, Yao J, Li G, Li C, Wang LV. Photoacoustic elastography. Opt Lett. 2016 Feb 15;41(4):725-8.  
 PMID: 26872173, PMCID: PMC4858317
Gao L, Wang LV. A review of snapshot multidimensional optical imaging: measuring photon tags in parallel. Phys Rep.  
 2016 Feb 29;616:1-37. PMID: 27134340, PMCID: PMC4846296
Zhou Y, Liang J, Wang LV. Cuffing-based photoacoustic flowmetry in humans in the optical diffusive regime.  
 J Biophotonics. 2016 Mar;9(3):208-12. Epub 2015 Oct 30. PMID: 26515158, PMCID: PMC4775313
Zhang YS, Wang LV, Xia Y. Seeing Through the Surface: Non-invasive Characterization of Biomaterial-Tissue  
 Interactions Using Photoacoustic Microscopy. Ann Biomed Eng. 2016 Mar;44(3):649-66. Epub 2015 Oct 15.  
 PMID: 26471785, PMCID: PMC4792739              Cont.’d ----> 
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 conjugation. Opt Lett. 2016 Mar 15;41(6):1130-3. doi: 10.1364/OL.41.001130. PMID: 26977651,  
 PMCID: PMC4795172

 
LIHONG V. WANG, Ph.D. (Con't.)

Shen Y, Liu Y, Ma C, Wang LV. Focusing light through scattering media by full-polarization digital optical phase 
 conjugation. Opt Lett. 2016 Mar 15;41(6):1130-3. PMID: 26977651, PMCID: PMC4795172 
Liu Y, Ma C, Shen Y, Wang LV. Bit-efficient, sub-millisecond wavefront measurement using a lock-in camera for  
 time-reversal based optical focusing inside scattering media. Opt Lett. 2016 Apr 1;41(7):1321-4.  
 PMID: 27192226, PMCID: PMC4874255
Hsu HC, Wang L, Wang LV. In vivo photoacoustic microscopy of human cuticle microvasculature with single-cell  
 resolution. J Biomed Opt. 2016 May 1;21(5):56004. PMID: 27207113 
Lin L, Yao J, Li L, Wang LV. In vivo photoacoustic tomography of myoglobin oxygen saturation. J Biomed Opt. 2016  
 Jun;21(6):61002. PMID: 26719943  
Zhou Y, Yao J, Wang LV. Tutorial on photoacoustic tomography. J Biomed Opt. 2016 Jun;21(6):61007. 
 PMID: 27086868, PMCID: PMC4834026                            
Ma J, Shi J, Hai P, Zhou Y, Wang LV. Grueneisen relaxation photoacoustic microscopy in vivo. J Biomed Opt.  
 2016 Jun 1;21(6):66005. PMID: 27272096, PMCID: PMC4897030 
Hai P, Zhou Y, Gong L, Wang LV. Quantitative photoacoustic elastography in humans. J Biomed Opt.  
 2016 Jun 1;21(6):66011. PMID: 27304419    
       
SAMuEL WICKLINE, M.D.

Palekar RU, Jallouk AP, Goette MJ, Chen J, Myerson JW, Allen JS, Akk A, Yang L, Tu Y, Miller MJ, Pham CT,  
 Wickline SA, Pan H. Quantifying progression and regression of thrombotic risk in experimental  
 atherosclerosis. FASEB J. 2015 Jul;29(7):3100-9. Epub 2015 Apr 9. PMID: 25857553, PMCID: PMC4478795
Goette MJ, Keupp J, Rahmer J, Lanza GM, Wickline SA, Caruthers SD. Balanced UTE-SSFP for 19F MR imaging of  
 complex spectra. Magn Reson Med. 2015 Aug;74(2):537-43. Epub 2014 Aug 27.  
 PMID: 25163853, PMCID: PMC4483146
Goette MJ, Lanza GM, Caruthers SD, Wickline SA. Improved quantitative (19) F MR molecular imaging with flip  
 angle calibration and B1 -mapping compensation. J Magn Reson Imaging. 2015 Aug;42(2):488-94.  
 Epub 2014 Nov 25. PMID: 25425244, PMCID: PMC444276 
Jallouk AP, Palekar RU, Marsh JN, Pan H, Pham CT, Schlesinger PH, Wickline SA. Delivery of a Protease-Activated  
 Cytolytic Peptide Prodrug by Perfluorocarbon Nanoparticles. Bioconjug Chem. 2015 Aug 19;26(8):1640-50.  
 Epub 2015 Jul 2. PMID: 26083278, PMCID: PMC4740973 
Palekar RU, Vemuri C, Marsh JN, Arif B, Wickline SA. Antithrombin nanoparticles inhibit stent thrombosis in ex vivo  
 static and flow models. J Vasc Surg. 2015 Oct 17. pii: S0741-5214(15)01836-4. PMID: 26482989,  
 PMCID: PMC4834274 
Hou KK, Pan H, Schlesinger PH, Wickline SA. A role for peptides in overcoming endosomal entrapment in siRNA  
 delivery - A focus on melittin. Biotechnol Adv. 2015 Nov 1;33(6 Pt 1):931-40. Epub 2015 May 27.  
 PMID: 26025036, PMCID: PMC4540690 
Schmieder AH, Caruthers SD, Keupp J, Wickline SA, Lanza GM. Recent Advances in 19Fluorine Magnetic Resonance  
 Imaging with Perfluorocarbon Emulsions. Engineering (Beijing). 2015 Dec;1(4):475-489. Epub 2016 Mar 16.  
 PMID: 27110430, PMCID: PMC4841681
Pan D, Pham CT, Weilbaecher KN, Tomasson MH, Wickline SA, Lanza GM. Contact-facilitated drug delivery with Sn2 
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conjugation. Opt Lett. 2016 Mar 15;41(6):1130-3. doi: 10.1364/OL.41.001130. PMID: 26977651,  
PMCID: PMC4795172

SAMuEL WICKLINE, M.D. (Con't.)

lipase labile prodrugs optimize targeted lipid nanoparticle drug delivery. Wiley Interdiscip Rev Nanomed 
Nanobiotechnol. 2016 Jan-Feb;8(1):85-106. Epub 2015 Aug 21. PMID: 26296541, PMCID: PMC4709477

Esser AK, Schmieder AH, Ross MH, Xiang J, Su X, Cui G, Zhang H, Yang X, Allen JS, Williams T, Wickline SA,  
Pan D, Lanza GM, Weilbaecher KN. Dual-therapy with αvβ3-targeted Sn2 lipase-labile  
fumagillin-prodrug nanoparticles and zoledronic acid in the Vx2 rabbit tumor model. Nanomedicine. 
2016 Jan;12(1):201-11. Epub 2015 Oct 27. PMID: 26515754, PMCID: PMC4727985 

Palekar RU, Jallouk AP, Myerson JW, Pan H, Wickline SA. Inhibition of Thrombin With PPACK-Nanoparticles Restores 
Disrupted Endothelial Barriers and Attenuates Thrombotic Risk in Experimental Atherosclerosis. 
Arterioscler Thromb Vasc Biol. 2016 Mar;36(3):446-55.  Epub 2016 Jan 14.  
PMID: 26769047, PMCID: PMC4767676

PAMELA K. WOODARD M.D., F.A.C.R., F.A.H.A., F.C.C.P.

Lau JM, Laforest R, Sotoudeh H, Nie X, Sharma S, McConathy J, Novak E, Priatna A, Gropler RJ, Woodard PK. 
Evaluation of attenuation correction in cardiac PET using PET/MR. J Nucl Cardiol. 2015 Oct 23. 
[Epub ahead of print]. PMID: 26499770 

Ferencik M, Liu T, Mayrhofer T, Puchner SB, Lu MT, Maurovich-Horvat P, Pope JH, Truong QA, Udelson JE, 
Peacock WF, White CS, Woodard PK, Fleg JL, Nagurney JT, Januzzi JL, Hoffmann U. hs-Troponin I Followed 
by CT Angiography Improves Acute Coronary Syndrome Risk Stratification Accuracy and Work-Up in Acute  
Chest Pain Patients: Results From ROMICAT II Trial. JACC Cardiovasc Imaging. 2015 Nov;8(11):1272-81.  
Epub 2015 Oct 14. PMID: 26476506, PMCID: PMC4644454 

Hoffmann U, Akers SR, Brown RK, Cummings KW, Cury RC, Greenberg SB, Ho VB, Hsu JY, Min JK, Panchal KK, 
Stillman AE, Woodard PK, Jacobs JE. ACR Appropriateness Criteria Acute Nonspecific Chest Pain-Low  
Probability of Coronary Artery Disease. J Am Coll Radiol. 2015 Dec;12(12 Pt A):1266-71. J Am Coll Radiol. 
2016 Feb;13(2):231. PMID: 26653833 

Rasalingam R, Saeed IM, Woodard PK, Pérez JE. Left Ventricular Thrombus in the Setting of Normal Left Ventricular 
Function in Patients with Crohn's Disease. Echocardiography. 2016 Jan;33(1):145-9. Epub 2015 Oct 23. 
PMID: 26494118 

Luehmann HP, Detering L, Fors BP, Pressly ED, Woodard PK, Randolph GJ, Gropler RJ, Hawker C, Liu Y. 
PET/CT Imaging of Chemokine Receptors in Inflammatory Atherosclerosis Using Targeted Nanoparticles. 
J Nucl Med. 2016 Jan 21. [Epub ahead of print]. PMID: 26795285 

Emergency Department Patients With Chest Pain Writing Panel, Rybicki FJ, Udelson JE, Peacock WF, Goldhaber SZ, 
Isselbacher EM, Kazerooni E, Kontos MC, Litt H, Woodard PK; Emergency Department Patients With Chest  
Pain Rating Panel; Appropriate Utilization of Cardiovascular Imaging Oversight Committee. 2015 ACR/ACC/ 
AHA/AATS/ACEP/ASNC/NASCI/SAEM/SCCT/SCMR/SCPC/SNMMI/STR/STS Appropriate Utilization of  
Cardiovascular Imaging in Emergency Department Patients With Chest Pain: A Joint Document of the  
American College of Radiology Appropriateness Criteria Committee and the American College of Cardiology 
Appropriate Use Criteria Task Force. J Am Coll Radiol. 2016 Feb;13(2):e1-e29. Epub 2016 Jan 22.  
PMID: 26810814

Bailey WM, Mazur A, McCotter C, Woodard PK, Rosenthal L, Johnson W, Mela T; ProMRI Study Investigators. Clinical 
safety of the ProMRI pacemaker system in patients subjected to thoracic spine and cardiac 1.5-T magnetic
resonance imaging scanning conditions. Heart Rhythm. 2016 Feb;13(2):464-71. Epub 2015 Sep 25.  
PMID: 26409098 

LaForest R, Woodard PK, Gropler RJ. Cardiovascular PET/MRI: Challenges and Opportunities. Cardiol Clin. 
2016 Feb;34(1):25-35. PMID: 26590777 

Rybicki FJ, Udelson JE, Peacock WF, Goldhaber SZ, Isselbacher EM, Kazerooni E, Kontos MC, Litt H, Woodard PK. 
2015 ACR/ACC/AHA/AATS/ACEP/ASNC/NASCI/SAEM/SCCT/SCMR/SCPC/SNMMI/STR/STS Appropriate 
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PAMELA K. WOODARD M.D., F.A.C.R., F.A.H.A., F.C.C.P. (Con't.)
 
Utilization of Cardiovascular Imaging in Emergency Department Patients With Chest Pain: A Joint Document of the  
 American College of Radiology Appropriateness Criteria Committee and the American College of Cardiology  
 Appropriate Use Criteria Task Force. J Am Coll Cardiol. 2016 Feb 23;67(7):853-79. Epub 2016 Jan 22.  
 PMID: 26809772 
Truong QA, Schulman-Marcus J, Zakroysky P, Chou ET, Nagurney JT, Fleg JL, Schoenfeld DA, Udelson JE, Hoffmann U,  
 Woodard PK. Coronary CT Angiography Versus Standard Emergency Department Evaluation for Acute Chest  
 Pain and Diabetic Patients: Is There Benefit With Early Coronary CT Angiography? Results of the Randomized  
 Comparative Effectiveness ROMICAT II Trial. J Am Heart Assoc. 2016 Mar 22;4(3):e003137. PMID: 27006119
Janjua SA, Pursnani A, Mayrhofer T, Puchner SB, Liu T, Lu MT, Maurovich-Horvat P, Woodard PK, Chou E, Fleg JL,  
 Truong QA, Ferencik M, Hoffmann U. Statin Use Is Associated With Fewer High-Risk Plaques on Coronary CT  
 Angiography. JACC Cardiovasc Imaging. 2016 Apr 6. pii: S1936-878X(16)30036-5. [Epub ahead of print].  
 PMID: 27085451
Nie X, Randolph GJ, Elvington A, Bandara N, Zheleznyak A, Gropler RJ, Woodard PK, Lapi SE. Imaging of hypoxia in  
 mouse atherosclerotic plaques with 64Cu-ATSM. Nucl Med Biol. 2016 May 30;43(9):534-542.  
 [Epub ahead of print]. PMID: 27372286 
Zhang J, Cooper DH, Desouza KA, Cuculich PS, Woodard PK, Smith TW, Rudy Y. Electrophysiologic Scar Substrate  
 in Relation to VT: Noninvasive High-resolution Mapping and Risk Assessment with ECGI. Pacing Clin  
 Electrophysiol. 2016 May 16. [Epub ahead of print]. PMID: 27197804 
Huang X, Yang C, Zheng J, Bach R, Muccigrosso D, Woodard PK, Tang D. 3D MRI-based multicomponent thin layer  
 structure only plaque models for atherosclerotic plaques. J Biomech. 2016 Jun 8. pii: S0021- 
 9290(16)30639-X. [Epub ahead of print]. PMID: 27344199 
Woodard PK, Liu Y, Pressly ED, Luehmann HP, Detering L, Sultan DE, Laforest R, McGrath AJ, Gropler RJ, Hawker CJ. 
 Design and Modular Construction of a Polymeric Nanoparticle for Targeted Atherosclerosis Positron Emission  
 Tomography Imaging: A Story of 25% 64Cu-CANF-Comb. Pharm Res. 2016 Jun 10. [Epub ahead of print].  
 PMID: 27286872 
Cury RC, Abbara S, Achenbach S, Agatston A, Berman DS, Budoff MJ, Dill KE, Jacobs JE, Maroules CD, Rubin GD,  
 Rybicki FJ, Schoepf UJ, Shaw LJ, Stillman AE, White CS, Woodard PK, Leipsic JA. CAD-RADSTM Coronary  
 Artery Disease - Reporting and Data System. An expert consensus document of the Society of Cardiovascular  
 Computed Tomography (SCCT), the American College of Radiology (ACR) and the North American Society for  
 Cardiovascular Imaging (NASCI). Endorsed by the American College of Cardiology. J Cardiovasc Comput  
 Tomogr. 2016 Jun 15. pii: S1934-5925(16)30048-X. [Epub ahead of print]. PMID: 27318587 
Cury RC, Abbara S, Achenbach S, Agatston A, Berman DS, Budoff MJ, Dill KE, Jacobs JE, Maroules CD, Rubin GD,  
 Rybicki FJ, Schoepf UJ, Shaw LJ, Stillman AE, White CS, Woodard PK, Leipsic JA. CAD-RADS™: Coronary Artery  
 Disease - Reporting and Data System.: An Expert Consensus Document of the Society of Cardiovascular  
 Computed Tomography (SCCT), the American College of Radiology (ACR) and the North American Society for  
 Cardiovascular Imaging (NASCI). Endorsed by the American College of Cardiology. J Am Coll Radiol.  
 2016 Jun 15. pii: S1546-1440(16)30236-8. [Epub ahead of print]. PMID: 27318576 
Nie X, Laforest R, Elvington A, Randolph GJ, Zheng J, Voller T, Abendschein DR, Lapi S, Woodard PK. PET/MR imaging  
 of hypoxic atherosclerosis using 64Cu-ATSM in a rabbit model. J Nucl Med. 2016 Jul 7.  
 pii: jnumed.116.172544. [Epub ahead of print]. PMID: 27390157
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PHILLIP S. CuCuLICH, M.D.

2015 Cuculich MD.  Cardiology Review for Primary Care, Montego Bay, Jamaica.
2015 Cuculich MD.  "Left Atrial Appendage Closure." Advanced Revascularization Chapter VIII  
 (ARCH VIII), St. Louis, MO.
2015 Cuculich MD. "Preventing Sudden Cardiac Death & Treating Ventricular Tachycardia."  
 Cox Health Heart & Vascular Summit, Branson, MO.
2015 Cuculich MD. “Substrates and Mechanisms of Ventricular Arrhythmias: Lessons from  
 Noninvasive Mapping with ECGI.” Cardiac Bioelectricity & Arrhythmia Center (CBAC) 10th  
 Anniversary Symposium, Washington University, St. Louis, MO (August). 
2015 Cuculich MD. Cardiology Review for Primary Care, San Francisco, CA.
2016 Cuculich MD. “Controversies in Atrial Fibrillation.” Session Chair, American College of  
 Cardiology Scientific Sessions, Chicago, IL 
2016 Cuculich MD. “Three-Dimensional Electrophysiology of the Uterus: Early Electrical  
 Maturation in the Etiology of Preterm Birth.” March of Dimes/Washington University  
 Prematurity Think Tank, Washington University, St. Louis, MO. 
2016 Cuculich MD. Cardiology Review for Primary Care, Orlando, FL.
2016 Cuculich MD. “Novel Imaging Technologies to Study Preterm Birth.” Pediatric Academic  
 Societies, Baltimore, MD.
2016 Cuculich MD. “Firing Solutions: Combining Noninvasive Electrical Mapping to Guide  
 Noninvasive Cardiac Ablation.” Stanford BioDesign in Elelctrophysiology Symposium,  
 Palo Alto, CA.
2016 Cuculich MD. “How to Become a Cardiovascular Investigator.” Heart Rhythm Society  
 Scientific Sessions, San Francisco, CA (May). 
2016 Cuculich MD. “First Report of Entirely Noninvasive Cardiac Radioablation for VT in Humans  
 (ENCoRe-VT Pilot).” Heart Rhythm Society Scientific Sessions, San Francisco, CA (May).

RALPH J. DAMIANO, J.R., M.D.

2015 Damiano, J.R., M.D. "Surgical Ablation for AF: Technique, Indications and Results."  
 Samsung Medical Center International Symposium: Arrhythmia 2015. Seoul, South Korea  
 (October).
2015 Damiano, J.R., M.D.  "How I Do It: Minimally Invasive Cox-Maze IV Procedure."  
 Samsung Medical Center International Symposium: Arrhythmia 2015. Seoul, South Korea  
 (October). 
2015 Damiano, J.R., M.D. "Surgical ablation for AF: Techniques, Indications, and Results."  
 Persistent AF Think Tank 2015. Orlando, FL (November). 
2015 Damiano, J.R., M.D. "New Approaches to Surgical Management of HCM. Management of  
 Hypertrophic Cardiomyopathy for the Clinical Cardiologist." Orlando, FL (November). 
2015 Damiano, J.R., M.D. "The Surgical Treatment of Persistent AF: Current Controversies."  
 ISMICS Winter Workshop. Istanbul, Turkey (December).
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JuLy 2015 - June 2016 

RALPH J. DAMIANO, J.R., M.D. (Con't.)

2016 Damiano, J.R., M.D. "Maze Surgery in 2016: Why, When and How. Meet the Expert."  
 Ramathibodi Hospital. Bangkok, Thailand (January).
2016 Damiano, J.R., M.D. "MIS Cox Maze IV." CCIT-Rama Joint Live Case Session. Central Chest  
 Institute of Thailand. Bangkok, Thailand (January).
2016 Damiano, J.R., M.D. "Evaluation of Surgery: Update of Current Advances." The Society of  
 Thoracic Surgeons of Thailand. 30th Annual Meeting 2016. Bangkok, Thailand (January).
2016 Damiano, J.R., M.D. "The Ultimate AF Approach." Valvular & AF Surgery. The Society of  
 Thoracic Surgeons of Thailand. 30th Annual Meeting 2016. Bangkok, Thailand  (January).
2016 Damiano, J.R., M.D. "Surgical Therapy of Atrial Fibrillation." 2016 Miami Cardiac & Vascular  
 Institute Cardiovascular Summit. Baptist Health South Florida. Miami, FL (February).
2016 Damiano, J.R., M.D. "Minimally Invasive Valve Surgery." 2016 Miami Cardiac & Vascular  
 Institute Cardiovascular Summit. Baptist Health South Florida. Miami, FL (February).  
2016 Damiano, J.R., M.D. "Prophylactic surgical AF ablation feasible in high risk patients?" Ninth  
 Annual Western Atrial Fibrillation Conference. Park City, UT (February). 
2016 Damiano, J.R., M.D. "Surgical Maze: What Lesion Sets? What Outcomes?" The Heart Valve  
 Society. New York, NY (March).
2016 Damiano, J.R., M.D. "Minimally Invasive Valve Surgery." Grand Rounds. Blessing Hospital.  
 Quincy, IL (March).
2016 Damiano, J.R., M.D. "Structural Session; Live Case: Transcatheter Valve Replacement."  
 Moderator. Advanced Revascularization – Chapter IX Symposium. Saint Louis, MO (April).
2016 Damiano, J.R., M.D. "Surgical Approach to Left Atrial Appendage Ligation." Left Atrial  
 Appendage Exclusion Conference. Stritch School of Medicine, Loyola University.  
 Maywood, IL (April).
2016 Damiano, J.R., M.D. "Advances in Surgical Ablation for Atrial Fibrillation." Stanford  
 Biodesign Retreat. Stanford University School of Medicine, Stanford, CA (May).
2016 Damiano, J.R., M.D. "Role of Clinical Research in Atrial Fibrillation Programs." Featured  
 Symposium – Patient-Centered Atrial Fibrillation Care. Heart Rhythm Society.  
 San Francisco, CA (May).

RICHARD W. GROSS, M.D., Ph.D.

2016 Gross, M.D., Ph.D., “Membrane-mediated Alterations in Diabetic Cardiomyopathy.”  
 CME presentation. New York University School of Medicine, New York, NY (April).
2016 Gross, M.D., Ph.D., “Adventures in Shotgun Lipidomics and the Chemical Biology of  
 Diabetes.” Medical University of South Carolina, Charleston, SC (April).
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DOuGLAS L. MANN, M.D.

2015 Mann, M.D. “The Role of Innate Immunity in Cardiac Injury and Repair” The Methodist  
 Research Institute, Houston, TX (July). 
2015 Mann, M.D. “The Role of Innate Immunity in Cardiac Injury and Repair,” 6th Cardiovascular  
 Symposium on Cardiovascular Regeneration, National Institutes of Health, Bethesda, MD  
 (September).
2015  Mann, M.D. “Macrophages and Myocardial Injury,” University of Alabama Symposium on  
 Inflammation and Cardiovascular Disease, Birmingham, AL (August). 
2015 Mann, M.D. “Load, Unloading, Remodeling and Recovery." Moderator and Discussant.   
 Scientific Sessions of the Heart Failure Society of America, National Harbor, MD  
 (September). 
2016 Mann, M.D. “The Role of Innate Immunity in Cardiac Injury and Repair,” Special Seminar,   
 Rikshospitalet, Oslo, Norway (February).
2016 Mann, M.D. “Precision Medicine Intensive.” ACC Co-Chair. ACC:16 Scientific Sessions,  
 Chicago, IL (April).

JEANNE N. NERBONNE, Ph.D. 

2015 Nerbonne, Ph.D. National Institute of Neurological Disorders and Stroke, National  
 Institutes of Health, Bethesda, MD.
2016  Nerbonne, Ph.D. Department of Anatomy and Neurobiology, Washington University  
 Medical School, St. Louis, MO.
2016  Nerbonne, Ph.D. Department of Physiology and Pharmacology, University of Iowa, Cedar  
 Rapids, IA.
2016  Nerbonne, Ph.D. “Cardiac K+ channel regulation: functional studies.” Fourth UC Davis  
 Cardiovascular Symposium: Systems Approach to Understand Cardiac E-C Coupling and  
 Arrhythmias – K+ Channels and Regulation, University of California at Davis, Davis, CA  
 (March).
2016  Nerbonne, Ph.D. “Electrical remodeling in the failing heart.” Second Sudden Cardiac Death  
 Symposium, Bern, Switzerland (October).

COLIN G. NICHOLS, Ph.D. 

2016 Nichols, Ph.D. "smFRET Analysis of Ion Channel Dynamics." Ligand Recognition GRC, Il  
 Ciocco, Italy (January).
2016 Nichols, Ph.D. "smFRET Analysis of Ion Channel Dynamics." Biophysical Society  
 Symposium (February).
2016 Nichols, Ph.D. "Cardiac KATP channels and Cantu Syndrome." C Davis Cardiology  
 symposium (February).

DANIEL S, ORY, Ph.D. 

2015 Ory, Ph.D. "Histone Deacetylase Inhibitors as NPC1." Therapeutics, National Niemann-Pick  
 Disease Foundation Family Conference, Chicago, IL (August).
2015 Ory, Ph.D. "Diagnostic advances with novel biomarkers in NP-C." SSIEM Satellite  
 Symposium, Lyon, France (September).
2015 Ory, Ph.D. "New Approaches to Diagnosis and Treatment of Niemann-Pick C: A  
 Neurodegenerative Cholesterol Storage Disorder." Department of Nutrition Science,  
 Purdue University, West Lafayette, IN (October).
2015 Ory, Ph.D. "The Future of NP-C: Research and Therapy." 4th NP-C LATAM, Rio de Janiero,  
 Brazil (October).
2015 Ory, Ph.D. "Development of a newborn screen for Niemann-Pick C." Fundacion  
 Niemann-Pick de Espana, Talavera de la Reina, Spain (November).
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Lectures & Presentations  
JuLy 2015 - June 2016 

DANIEL S, ORY, Ph.D. (Con.'t)

2015 Ory, Ph.D. "Snow in the Forecast: Noncoding RNA Regulation of Cholesterol Homeostasis." 
 Cardiovascular Medicine Grand Rounds, University Hospitals Case Medical Center, Case  
 Western Reserve University, Cleveland, OH (December).
2016 Ory, Ph.D. "Bile acid biomarkers for NP-C." 8th Scientific Symposium on Niemann-Pick Type  
 C (NP-C), Budapest, Hungary (March).
2016 Ory, Ph.D. "Regulation of cholesterol trafficking by snoRNA U17." Bortree Seminar Series,  
 Penn State University, University Park, PA (April).
2016 Ory, Ph.D. "Measurement of bile-acids as new marker for NPC." Session Chair, Workshop  
 on Biomarkers for Niemann-Pick C Disease, Rome, Italy (May).
2016 Ory, Ph.D. "Biomarkers for NPC diagnosis and clinical trial endpoints." 2016 Parseghian  
 Scientific Conference for Niemann-Pick Type C Research, Tucson, AZ (June).
2016 Ory, Ph.D. "Regulation of cholesterol trafficking by snoRNA U17." 2016 Lipoprotein  
 Metabolism Gordon Research Conference, Waterville Valley, NH (July).

STACEY L. RENTSCHLER, M.D., Ph.D.
 
2015 Rentschler, M.D., Ph.D. “Programming and Reprogramming Cardiac Conduction.”  
 University of Washington, Center for Cardiovascular Biology Distinguished Lecture Series,  
 Seattle, WA (December).
2016  Rentschler, M.D., Ph.D.  University of Michigan, Center for Organogenesis, Ann Arbor, MI.
2016 Rentschler, M.D., Ph.D.  Brown University, Electrophysiology Grand Rounds and  
 Cardiovascular  Research Institute, Providence, RI.
2016  Rentschler, M.D., Ph.D.  “Human Pluripotent Stem Cells as Models of Cardiovascular  
 Disease.” Session Chair. Keystone Symposia on Molecular and Cellular Biology, Cardiac  
 Development, Regeneration and Repair (Z2), Snowbird, UT (April).

CLIFFORD ROBINSON, M.D. 

2015 Robinson, M.D. “PET for Esophageal Cancer.” Nuclear Medicine Residents Conference,  
 Washington University in St. Louis, St. Louis, MO (August). 
2015 Robinson, M.D. “Clinical Implementation of MR-IGRT for Stereotactic Body Radiotherapy."  
 Continuing Medical Education (CME), Webinar for The Radiosurgery Society (August).
2015 Robinson, M.D. “Radiation for Spine Metastases.” Continuing Medical Education (CME),  
 Marilyn Fixman Conference, Siteman Cancer Center, Washington University in St. Louis,  
 St. Louis, MO (September). 
2015 Robinson, M.D. “SBRT for early stage NSCLC.” Continuing Medical Education (CME), 
 Updates on Evaluation and Management of the Pulmonary Nodule and Peripheral  
 Bronchoscopy, Washington University in St. Louis, St. Louis, MO (October).
2015 Robinson, M.D. “Thoracic Oncology highlights from ASCO 2015 and WCLC 2015.”  
 Continuing Medical Education (CME), Webinar, IASLC (October).
2015 Robinson, M.D. “Advanced Treatment of Non Small Cell Lung Cancer: Novel Imaging.”  
 Continuing Medical Education (CME), Advanced Treatment of NSCLC: Using all the tools,  
 ASTRO Annual Meeting, San Antonio, TX (October).



CLIFFORD ROBINSON, M.D. (Con.'t)

2015 Robinson, M.D. “Adaptive Therapy/Retreatment for Lung Cancer.” Continuing Medical  
 Education (CME), Clinical Commissioning and Workflow for Adaptive Therapy, ASTRO  
 Annual Meeting, San Antonio, TX (October).
2015 Robinson, M.D. Continuing Medical Education (CME), Cape lung symposium, Cape Town,  
 South Africa (December). 
2015 Robinson, M.D. “Updates in radiation for brain metastases." Continuing Medical Education  
 (CME), Neurosurgery Grand Rounds, Washington University in St. Louis, St. Louis, MO  
 (April).

YORAM RuDY, Ph.D., F.A.H.A., F.H.R.S. 
 
2015 Rudy, Y. “Noninvasive Imaging of Cardiac Electrophysiology and Arrhythmias in the Intact  
 Human Heart.” The Astor Lecture, University of Oxford, United Kingdom (September). 
2015 Rudy, Y. “Theoretical Concepts in Cardiac Conduction.” Department of Computer Science,  
 University of Oxford, United Kingdom (September). 
2015 Rudy, Y. “New insights in mechanisms of human cardiac arrhythmias gained by  
 non-invasive mapping.” Top Ten in Cardiology, an International Cardiology Meeting,  
 Lausanne, Switzerland (October).
2015 Rudy, Y. “Noninvasive ECG Imaging (ECGI) to Identify VT Substrate.” University of  
 Pennsylvania School of Medicine, 10th International Symposium on Ventricular  
 Arrhythmias: Pathophysiology and Therapy, Philadelphia, PA (October).
2015 Rudy, Y. “Substrates and Mechanisms of Cardiac Arrhythmias:  Insights from Noninvasive  
 Mapping in Patients.” Washington University Center for Cardiovascular Research,   
 St Louis, MO (December).
2016 Rudy, Y. "Noninvasive Imaging of Cardiac Electrophysiology and Arrhythmias."  Keynote  
  Presentation. Israel Society for Medical and Biological Engineering Annual Meeting,  
 Israel (February).
2016 Rudy, Y. “New Developments in Noninvasive Mapping with ECG Imaging (ECGI) Selected  
 Examples of Applications.” The 13th International Dead Sea Symposium on Innovations in  
 Cardiac Arrhythmias and Device Therapy, Tel Aviv, Israel (March).  
2016 Rudy, Y. “Cardiac Electrophysiological Substrate Underlying the ECG Phenotype and  
 Electrogram Abnormalities in J wave Syndrome Patients." The 13th International Dead Sea  
 Symposium on Innovations in Cardiac Arrhythmias and Device Therapy, Tel Aviv, Israel 
 (March). 
2016 Rudy, Y. “Noninvasive ECG Imaging of Ventricular Arrhythmogenic Substrate." The 13th  
 International Dead Sea Symposium on Innovations in Cardiac Arrhythmias and Device  
 Therapy, Tel Aviv, Israel (March).  
2016 Rudy, Y. “The Inverse Solution: How is it measured, limitations, and spatial resolution.”  
 Heart Rhythm Society 37th Scientific Sessions, San Francisco (May).
2016 Rudy, Y. “Multi-scale modeling and imaging cardiac electrophysiology:  A potential  
 approach for drug development and evaluation.” Keynote Presentation.  
 Sanofi – Mount Sinai Systems Pharmacology Symposium. New York, NY, June 2016.

JEAN E. SCHAFFER, M.D. 

2015 Schaffer, J. Keynote Speaker, Society for Heart and Vascular Metabolism, Tarrytown, NY,  
 September (September).
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JuLy 2015 - June 2016 

JEAN E. SCHAFFER, M.D. (Con.'t)
 
2015 Schaffer, J. Indiana University Diabetes Research Center, Indianapolis, IN (October).
2016 Schaffer, J. Cardiovascular Medicine Grand Rounds, Harrington Heart and Vascular  
 Institute, Case Western Reserve University, Cleveland, OH (April).
2016 Schaffer, J. Diabetes Journal Symposium, American Diabetes Association Meeting,  
 New Orleans, LA (June).
2016 Schaffer, J. Harrison Visiting Professor, Vanderbilt University, Nashville, TN (June). 
2016 Schaffer, J.  Riboclub Annual Meeting, Magog-Orford, Canada (September). 

JONATHAN R. SILVA, Ph.D. 

2015 Silva, Ph.D. "INa and INaL, the Na+ Currents." Cardiac Bioelectricity and Arrhythmia Center  
 10th Anniversary Symposium, Washington University in St. Louis, St. Louis, MO (August).

GEORGE F. VAN HARE, M.D.
 
2015 Van Hare, M.D. "Paediatric ablation: atypical AVNRT; JT & atypical 'Mahaim'." Asia Pacific  
 Heart Rhythm Society Scientific Sessions, Melbourne, Australia (November).
2015 Van Hare, M.D. "The future of Paediatric EP: Expect the unexpected!" Asia Pacific Heart  
 Rhythm Society Scientific Sessions, Melbourne, Australia (November).
2016 Van Hare, M.D. "ECG Pearls." The 13th International Dead Sea Symposium on Innovations  
 in Cardiac Arrhythmias and Device Therapy, Tel Aviv, Israel (March).  
2016 Van Hare, M.D. "Learning how the heart works by destroying stuff." The 13th International  
 Dead Sea Symposium on Innovations in Cardiac Arrhythmias and Device Therapy, Tel Aviv,  
 Israel (March).  
2016 Van Hare, M.D. "ECG Screening in Young Patients: Health Policy, Cost Effectiveness and  
 Bayesian Considerations." The 13th International Dead Sea Symposium on Innovations in  
 Cardiac Arrhythmias and Device Therapy, Tel Aviv, Israel (March).  
2016 Van Hare, M.D. "Long QT Syndrome: ECG screening should be NOT performed in infancy  
 and early childhood." 12th Annual Congress of the European Cardiac Arrhythmia Society  
 (ECAS), Paris, France (April).

PAMELA K. WOODARD, M.D., F.A.C.R., F.A.H.A., F.C.C.P. 

2015 Woodard, M.D., F.A.C.R., F.A.H.A., F.C.C.P. “Receptor Targeted Molecular Imaging of  
 Atherosclerosis.” New York University, New York, NY (July). 
2015 Woodard, M.D., F.A.C.R., F.A.H.A., F.C.C.P. “Coding and Billing in Cardiovascular CT and  
 MRI: Update – 2015.” North American Society for Cardiovascular Imaging (NASCI),  
  San Diego, CA, (September).
2016 Woodard, M.D., F.A.C.R., F.A.H.A., F.C.C.P. “Cardiovascular PET-MRI." Massachusetts  
 General Hospital, Boston, MA (March). 
2016 Woodard, M.D., F.A.C.R., F.A.H.A., F.C.C.P. “Pursuing research in an academic setting:  
 Personal reflections." American college of Radiology Annual Meeting, Marriott Wardman  
 Park, Washington, DC (May).
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The Cardiac Bioelectricity &  
Arrhythmia Center (CBAC) presents:  

cBac 2016  
Fall 

Seminar  
Schedule

Mondays @ 4:30 pm 
Whitaker Hall 

Room 218*  

*Unless indicated otherwise.
Refreshments will be Available 

Mon. 10/31 

Héctor H. Valdivia, M.D., Ph.D.  - Frank N. Wilson Professor of 
Cardiovascular Medicine & Professor of Internal Medicine
Professor of Molecular & Integrative Physiology
Co-Director, Center for Arrhythmia Research
University of Michigan

Mon. 11/21 

William Catterall, Ph.D. - Chair & Professor 
Department of Pharmacology
University of Washington   

Mon. 11/25 

Phillip S. Cuculich, M.D. - Associate Professor 
Cardiovascular Division
Washington University in St. Louis School of Medicine

Clifford G. Robinson, M.D. - Associate Professor 
Department of Radiation Oncology
Chief of Service, Stereotactic Body Radiation Therapy (SBRT) 
Washington University in St. Louis School of Medicine

Mon. 12/5 

TingTing Hong M.D., Ph.D. - Assistant Professor of Medicine 
Cedars-Sinai Heart Institute
Cedars-Sinai Medical Center 
University of California, Los Angeles (UCLA) 

Mon. 12/12 

Francis E. Marchlinski, M.D.  - Richard T. & Angela Clark President’s 
Distinguished Professor & Director of Electrophysiology Laboratory 
Hospital of the University of Pennsylvania  
Director of Electrophysiology 
University of Pennsylvania Health System

Mon. 12/19 

Richard Verrier, Ph.D. - Associate Professor of Medicine,Harvard Medical School
Associate Professor, Department of Medicine, Beth Israel Deaconess Medical Center 
Harvard University

.wustl.edu

http://cbac.wustl.edu/pageBulletinBoardClubs.asp
http://cbac.wustl.edu/pageBulletinBoardClubs.asp
http://cbac.wustl.edu/pageBulletinBoardClubs.asp
http://cbac.wustl.edu/pageBulletinBoardClubs.asp
http://cbac.wustl.edu/pageBulletinBoardClubs.asp
http://cbac.wustl.edu/Seminars/MAP2.pdf
http://cbac.wustl.edu/Seminars/MAP2.pdf
https://www.umms.med.umich.edu/facultysearch/facultyPage.do%3FfacUniqname%3Dhvaldiv
https://royalsociety.org/people/william-catterall-11201/
https://cardiology.wustl.edu/faculty/phillip-s-cuculich-md/
http://cbac.wustl.edu/images/Faculty%2520Images/Robinson_CliffordBIO.pdf
http://bio.csmc.edu/view/15065/Ting-Ting-Hong.aspx
http://www.med.upenn.edu/apps/faculty/index.php/g275/p8418
http://cbac.wustl.edu/pageBulletinBoardClubs.asp%23RichardVerrier
http://cbac.wustl.edu/default.asp
http://cbac.wustl.edu/default.asp


 
Clifford G. Robinson, M.D.

Associate Professor 
Radiation Oncology
Chief of Service, Stereotactic Body 
Radiation Therapy (SBRT) 
Washington University in St. Louis

Research Interests:
 
Dr. Robinson's research interests include optimizing dosing and delivery of  
radiotherapy with or without the addition of biologic modifiers for purposes of 
tumor control and normal tissue protection.  He has written and opened  
several institutional prospective trials through the Siteman Cancer Center  
with topics ranging from neuroprotection after cranial radiotherapy,  
hypofractionationated proton radiotherapy for locally-advanced non-small cell 
lung cancer, and MRI-guided stereotactic radiotherapy for ovarian cancer.   
Recently, he has collaborated with CBAC member Dr. Phillip Cuculich to  
explore the use of SBRT for treatment of ventricular tachycardia, and have  
initiated development of a phase I protocol on the same topic.  He is excited  
to bring his experience in advanced radiotherapy delivery and clinical trial  
design to the CBAC, and more importantly, to learn from the wealth of  
experience within the consortium. 

Education and Training:

2000 B.S., Molecular Biology, University of Pittsburgh,  Pittsburgh, PA
2004 M.D., Case Western Reserve University School of Medicine,  
  Cleveland, OH 
2005 Intern, Cleveland Clinic,  Departments of Medicine and Surgery
2008 Chief Resident, Cleveland Clinic, Department of Radiation Oncology 
2009 Resident, Cleveland Clinic, Department of Radiation Oncology

Amit Noheria, M.B.B.S., S.M. 
 
Assistant Professor of Internal 
Medicine, Cardiovascular Division 
Washington University in St. Louis

Research Interests:
 
Dr. Noheria's research interests include the improvement and optimization  
of catheter-based treatments of heart rhythm disorders, specifically,  
electrophysiologic mapping and ablation techniques for ventricular  
arrhythmias including premature ventricular beats and ventricular fibrillation. 
He is interested in epidemiology, treatments and clinical outcomes of heart 
rhythm disorders in complex heart disease populations like congenital heart 
disease, heart failure, and patients with mechanical circulatory support.

Education and Training:

2006    M.B.B.S., Medical School, All India Institute of Medical Sciences 
  (AIIMS), New Delhi, India
2007    S.M., Epidemiology, Harvard School of Public Health, Boston, MA 
2010 Internship and residency, Internal Medicine, Mayo Clinic,  
  Rochester, MN 
2013 Fellowship, Cardiovascular Diseases, Cedars-Sinai/VA Medical  
  Center, Los Angeles, CA 
2015 Fellowship, Cardiac Electrophysiology, Mayo Clinic, Rochester, MN

new CBaC memBers       
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Maria S. Remedi, Ph.D. 
 
Assistant Professor of Medicine 
and Cell Biology & Physiology 
Washington University in St. Louis

Dr. Remedi was born and raised in Argentina. She obtained a dual degree, 
a M.S. in Biochemistry (equivalent) and a Pharmacist Degree at National 
University of Cordoba in Argentina. Dr. Remedi obtained a Ph.D. in Chemical 
Sciences at the same university. As a Ph.D. student, she was awarded with a 
prestigious fellowship from the Science and Technology Council in Argentina 
to study metabolic pathways in a parasite that causes Chagas disease. Dr. 
Remedi then moved to the USA to study Diabetes Mellitus and Congenital 
Hyperinsulinism with CBAC member Dr. Colin Nichols. During her  
postdoctoral training, she obtained an American Diabetes Association  
Minority Fellowship Award to work in the progression of diabetes with  
former Wash. U. faculty member, Dr. Michael McDaniel. Dr. Remedi joined 
the Department of Medicine faculty at Washington University in St. Louis in 
July of 2015.

Research Interests:
 
Dr. Remedi studies in vivo physiology in various mouse models of diabetes to 
unravel the underlying mechanisms of pancreatic β-cell failure in glucotoxic 
stages, and their consequences in both pancreatic and extra-pancreatic 
tissues. Development of secondary loss of β-cell mass and antidiabetic drug 
sensitivity in long-standing diabetic patients is not completely understood. 

Education and Training:

2001   Post-doctoral Fellow, Washington University in St. Louis 
2001   Post-Doctoral Fellow, Universidad Nacional de Cordoba



CBaC memBer direCtory  

Philip Bayly, Ph.D. 
The Lilyan & E. Lisle Hughes Professor of Mechanical 
Engineering; Chair, Dept. of Mechanical Engineering & 
Materials Science; Professor of Biomedical Engineering 
Email: pvb@wustl.edu

Jianmin Cui, Ph.D. 
The Spencer T. Olin Professor of Biomedical Engineering

Email: jcui@wustl.edu

Ralph J. Damiano, Jr., M.D. 
Evarts A. Graham Professor of Surgery 
Chief of Cardiothoracic Surgery

Email: damianor@wustl.edu

Victor G. Davila-Roman, M.D., F.A.C.C. F.A.S.E.
Professor of Medicine, Anesthesiology, Radiology  
Medical Director, Cardiovascular Imaging and Clinical 
Research Core Laboratory 
Email: vdavila@wustl.edu

Sanjeev Bhalla, M.D. 
Prof. of Radiology; Chief, Cardiothoracic Imaging  
Section; Co-Chief, Body Computed Tomography;  
Assist. Radiology Residency Program Director, MIR             
Email: sanjeevbhalla@wustl.edu 

Mitchell N. Faddis, M.D., Ph.D. 
Associate Professor of Medicine, Cardiovascular Division 
Director of Electrophysiology 

Email:  faddism@wustl.edu 

Daniel H. Cooper, M.D. 
Assistant Professor of Medicine, Cardiovascular 
Division;  Director, Electrophysiology Fellowship 

Email: cooperdh@wustl.edu 

Phillip S. Cuculich, M.D. 
Associate Professor of Medicine, Cardiovascular 
Division

Email: pcuculic@wustl.edu

Richard W. Gross, M.D., Ph.D.  
Professor of Medicine & Developmental Biology
Washington University School of Medicine 
Professor of Chemistry 
Email: rgross@wustl.edu

Patrick Y. Jay, M.D., Ph.D. 
Associate Professor of Pediatrics and Genetics 
St. Louis Children’s Hospital

Email: jay_p@wustl.edu

Director - Yoram Rudy, Ph.D., F.A.H.A., F.H.R.S. 
The Fred Saigh Distinguished Professor of Engineering; 
Professor of Biomedical Engineering, Cell Biology &  
Physiology, Medicine, Radiology, and Pediatrics 
Phone: (314) 935-8160 
Websites: rudylab.wustl.edu, cbac.wustl.edu 
Email: rudy@wustl.edu

R. Martin Arthur, Ph.D. 
Newton R. & Sarah Louisa Glasgow Wilson Professor & 
Interim Chair, Preston M. Green Department of  
Electrical & Systems Engineering; Professor of  
Biomedical Engineering  Email: rma@wustl.edu

C. William (Bill) Balke, M.D. 
Professor of Medicine, Cardiovascular Division
Chief of Cardiology, St. Louis Veterans Affairs Medical 
Center (VAMC) & Health Care System
Email: bill.balke@wustl.edu

Steven C. George, M.D., Ph.D. 
Elvera and William Stuckenburg Professor & Chair 
Department of Biomedical Engineering 

Email: scg@wustl.edu
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R. Gilbert Jost, M.D. 
Professor of Radiology  
Department of Radiology 
 
Email: jostg@wustl.edu

 
Colin G. Nichols, Ph.D. 
Carl Cori Professor Department of Cell Biology &  
Physiology; Director, Center for the Investigation of  
Membrane Excitability Diseases               
Email: cnichols@wustl.edu

 
Joseph A. O’Sullivan, Ph.D. 
Samuel C. Sachs Prof. of Electrical Engineering; Prof. 
of Biomedical Engineering & Radiology; Dean of the 
UMSL/WUSTL Joint Undergrad. Engineering Program  
Email: jao@wustl.edu

 
Daniel S. Ory, M.D. 
Alan A. & Edith L. Wolff Distinguished Professor of  
Medicine, Cell Biology & Physiology; Co-Director,  
BioMed 21 Diabetic Cardiovascular Disease Center  
Email: dory@wustl.edu

 
Stacey L. Rentschler, M.D., Ph.D. 
Assistant Professor of Medicine & Developmental  
Biology, Cardiovascular Division 
 
Email: stacey.rentschler@wustl.edu

 
Sándor J Kovács, M.D., Ph.D.  
Professor of Medicine, Cell Biology & Physiology  
Adj. Prof. of Physics & Biomedical Engineering 
Director & Founder, Cardiovascular Biophysics Laboratory 
Email: sjk@wustl.edu

 
Douglas L. Mann, M.D.  
Tobias and Hortense Lewin Professor and Chief,  
Cardiovascular Division;  Cardiologist-in-Chief, Barnes- 
Jewish Hospital 
Email: dmann@wustl.edu
 
Scott B. Marrus, M.D., Ph.D.  
Research Assistant Professor, Preston M. Green  
Department of Electrical & Systems Engineering
 
Email: smarrus@wustl.edu
 
Arye Nehorai, Ph.D. 
The Eugene & Martha Lohman Professor, Preston M. 
Green Department of Electrical & Systems Engineering 
Director, Center for Sensor Signal & Information  
Processing  Email: nehorai@wustl.edu
 
Jeanne M. Nerbonne, Ph.D., F.A.H.A. 
Alumni Endowed Professor of Molecular Biology &  
Pharmacology; Director, Center for Cardiovascular  
Research; Co-Director, Center for the Investigation of  
Membrane Excitability Diseases; Departments of  
Developmental Biology & Internal Medicine   
Email: jnerbonne@wustl.edu

CBAC Center Heartbeat | 73

 
Amit Noheria, M.B.B.S., S.M. 
Assistant Professor of Medicine, Cardiovascular  
Division; Clinical Cardiac Electrophysiologist, 
Barnes-Jewish Hospital             
Email: anoheria@wustl.edu

 
Maria S. Remedi, Ph.D.  
Assistant Professor of Medicine, Endocrinology,  
Metabolism & Lipid Research Division; Assistant  
Professor of Cell Biology & Physiology, Department of 
Cell Biology & Physiology  Email: mremedi@wustl.edu

 
Clifford G. Robinson, M.D.
Associate Professor, Radiation Oncology 
Chief of Service, Stereotactic Body  
Radiation Therapy (SBRT) 
Washington University School of Medicine 
 
Email: crobinson24@wustl.edu
 
Jean E. Schaffer, M.D. 
Virginia Minnich Distinguished Professor of Medicine  
Director, Diabetic Cardiovascular Disease Center &  
Diabetes Research Center 
Email: jschaff@wustl.edu

https://wuphysicians.wustl.edu/for-patients/find-a-physician/r-gilbert-jost
mailto:jostg%40wustl.edu%20?subject=
https://wuphysicians.wustl.edu/for-patients/find-a-physician/sandor-j-kovacs
https://cardiology.wustl.edu/faculty/amit-noheria-mbbs-sm/
mailto:sjk%40wustl.edu%20?subject=
mailto:anoheria%40wustl.edu%20?subject=
https://engineering.wustl.edu/Profiles/Pages/Joseph-OSullivan.aspx
mailto:jao%40wustl.edu%20?subject=
https://cardiology.wustl.edu/faculty/douglas-l-mann/
mailto:dmann%40wustl.edu%20?subject=
https://cardiology.wustl.edu/faculty/daniel-s-ory-md/
mailto:dory%40wustl.edu%20?subject=
http://ese.wustl.edu/aboutthedepartment/Pages/ScottMarrusBiography.aspx
mailto:smarrus%40wustl.edu%20?subject=
http://endo.wustl.edu/maria-s-remedi-ph-d/
mailto:mremedi%40wustl.edu%20?subject=
https://engineering.wustl.edu/Profiles/Pages/Arye-Nehorai.aspx
mailto:nehorai%40wustl.edu%20?subject=
https://cardiology.wustl.edu/faculty/stacey-l-rentschler-md-phd/
mailto:stacey.rentschler%40wustl.edu%20?subject=
http://devbio.wustl.edu/faculty/faculty-members/jeanne-nerbonne
mailto:jnerbonne%40wustl.edu%20?subject=
https://wuphysicians.wustl.edu/for-patients/find-a-physician/clifford-g-robinson
mailto:crobinson24%40wustl.edu%20?subject=
http://www.nicholslab.wustl.edu/nichols.htm
mailto:cnichols%40wustl.edu%20?subject=
http://diabetesresearchcenter.dom.wustl.edu/jean-e-schaffer-m-d/
mailto:jschaff%40wustl.edu%20?subject=


Jennifer N. A. Silva, M.D. 
Assistant Professor of Pediatrics; Director of Pediatric 
Electrophysiology, Division of Pediatric Cardiology 

Email: avari_j@wustl.edu

Lihong Wang, Ph.D.
Gene K. Beare Distinguished Professor 
Department of Biomedical Engineering 
Director, Optical Imaging Laboratory 
Email: lhwang@wustl.edu

Jonathan R. Silva, Ph.D. 
Assistant Professor 
Department of Biomedical Engineering

Email: jonsilva@wustl.edu

Gautam K. Singh, M.D. 
Professor of Pediatrics;  Co-Director of Echocardiography 
Laboratory; Director of Non-invasive Imaging Research

Email: singh_g@wustl.edu

Timothy W. Smith, D.Phil., M.D., F.A.C.C., F.H.R.S. 
Associate Professor of Medicine, Cardiovascular Division 

Email: tsmith@wustl.edu

Jason W. Trobaugh, D.Sc.  
Lecturer, Department of Electrical & Systems 
Engineering

Email: jasont@wustl.edu

George F. Van Hare, MD  
Director, Division of Pediatric Cardiology 
The Louis Larrick Ward Professor of Pediatrics 

Email: vanhare_g@wustl.edu

 Samuel A. Wickline, M.D. 
James R Hornsby Family Prof. of Medicine; Prof. of 
Physics, Biomed. Engineering, Cell Biology & Physiology; 
Director of C-TRAIN, Siteman Center of Cancer  
Nanotechnology Excellence; Co-Director of  
Cardiovascular Engineering Graduate Training Program  
Email: wicklines@wustl.edu

Pamela K. Woodard, M.D., F.A.C.R., F.A.H.A., F.C.C.P. 
Professor of Radiology & Biomedical Engineering 
Head, Advanced Cardiac Imaging (CT/MRI)
Director,  Center for Clinical Imaging; Research (CCIR); 
Email: woodardp@wustl.edu

CBAC Faculty Alumni: 
Luciano C. Amado, M.D 
Amir A. Amini, Ph.D. 
Kyongtae T. Bae,  
M.D., Ph.D. 
John P. Boineau, M.D. 
Michael Cain, M.D. 
Jane Chen, M.D.
Jonas A. Cooper,  
M.D., M.P.H. 
Igor Efimov, Ph.D.,  
F.A.H.A., F.H.R.S. 
Vadim V. Fedorov, Ph.D. 

Daniel P. Kelly, M.D. 
Mark Levin, M.D.
Bruce Lindsay, Ph.D. 
Leonid Livshitz, Ph.D. 
Ali Nekouzadeh, Ph.D. 
Achi Ludomirsky, M.D. 
Tony J. Muslin, M.D.
Vladimir P. Nikolski, Ph.D. 
Edward Rhee, Ph.D. 
Jeffrey E. Saffitz, M.D., Ph.D.
Kathryn A. Yamada, Ph.D.
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Richard B. Schuessler, Ph.D. 
Professor of Surgery (Cardiac Surgery) &  
Biomedical Engineering;  Director, Cardiothoracic Surgery 
Research Laboratory 
Email: schuesslerr@wustl.edu

Jingyi Shi, Ph.D. 
Research Assistant Professor 
Department of Biomedical Engineering 

Email: jshi22@wustl.edu

https://engineering.wustl.edu/Profiles/Pages/Lihong-Wang.aspx
mailto:lhwang%40wustl.edu?subject=
http://wuphysicians.wustl.edu/physician2.aspx?Physnum=780
mailto:wicklines%40wustl.edu?subject=
https://www.mir.wustl.edu/research/research-laboratories/cardiovascular-imaging-laboratory-cvil/people/cvil-faculty/cvil-faculty-bio-pamela-woodard
mailto:woodardp%40wustl.edu?subject=
http://cardiothoracicsurgery.wustl.edu/Faculty/SchuesslerRichard
mailto:schuesslerr%40wustl.edu?subject=
http://research.engineering.wustl.edu/~jcui/members.html
mailto:jshi22%40wustl.edu?subject=
http://research.peds.wustl.edu/faculty/silva_j
mailto:avari_j%40wustl.edu?subject=
https://engineering.wustl.edu/Profiles/Pages/Jonathan-Silva.aspx
mailto:jonsilva%40wustl.edu?subject=
http://research.peds.wustl.edu/faculty/singh_gautam_k
mailto:singh_g%40wustl.edu?subject=
https://cardiology.wustl.edu/faculty/timothy-wm-smith-dphil-md-facc-fhrs/
mailto:tsmith%40wustl.edu?subject=
http://ese.wustl.edu/people/Pages/Trobaugh.aspx
mailto:jasont%40wustl.edu?subject=
http://research.peds.wustl.edu/faculty/vanhare_g
mailto:vanhare_g%40wustl.edu?subject=


 Learn more about our faculty members at this CBAC website: 
http://cbac.wustl.edu/pageFaculty.asp
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   If you would like to be added to the CBAC email list to receive information on  
upcoming seminars, events, news, or to be added to the newsletter mailing list to receive 

future newsletters, contact Huyen (Gwen) Nguyen at hbnguyen@wustl.edu.

Cardiac Bioelectricity & Arrhythmia Center (CBAC)
Whitaker Hall, Room 290 
CB 1097
1 Brookings Drive 
St. Louis, MO 63130-4899

hbnguyen@wustl.edu 
(314) 935-7887 
http://cbac.wustl.edu

“Moving Toward a Better Heart” 
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