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(1) Nitric Oxide: A Truly Remarkable Molecule (Professor Lou Ignarre, USA)

An excellent example of the application of basic information learned about NO has been
the development of selective phophodiesterase-5 inhibitors, which has revolutionized the
treatment of erectile dysfunction. Other examples include drugs that act as NO donors or
stimulate the production of NO, which leads to vasodilation and decreased blood pressure.
There are undoubtedly many as yet unknown functions of NO. This allows for the opportunity
to develop novel drugs for diagnosis, prevention and treatment of a multitude of
cardiovascular and other disorders.

(2) Discovery of Nitric Oxide and Cyclic GMP in Cell Signalling and Their Role in Drug
Development (Professor Ferid Murad, USA)

Professor Murad’s key research demonstrated that nitroglycerin and related drugs
worked by releasing NO into the body, which relaxed smooth muscle by elevating
intracellular cyclic GMP. The missing steps in the signaling process were filled in by Robert F.

Furchgott and Louis J. Ignarro of UCLA. A review of the discovery of NO and cyclic GMP in



cell signaling and their application in some biological and medical areas for drug discovery
and development. These messengers first described in the 1970’s have led to about 150,000
research publications in a variety of areas in biology and medicine and numerous therapies
have been and will continue to be developed.

(3) Arginase and NOS2 — Immune Regulated “Gateway” Enzymes in the Brain
(Professor Carol A. Colton, USA)

Two immune regulated enzymes — Arginase and NOS2 play a particularly important role
by serving as “gateway” enzymes, directing use of arginine to multiple metabolic pathways.
This is particular important in the brain where the presence of the blood brain barrier
produces a restricted tissue compartment. Professor Colton show their work on Alzheimer’s
disease (AD) using both human tissue and animal models of AD have discovered imprints of
arginine mediated-metabolic changes that lead to brain pathology. The use of “omic” tools
have allowed them to begin to decipher which metabolic pathways in the brain may
inappropriately dominate and have provided specific sites in the pathways where
interventions may permit a return to a more physiological state.

(4) Regulation of eNOS by Protein-Protein Interactions (William Sessa, USA)

eNOS activity can be regulated via its subcellular localization, phosphorylation and
regulated protein-protein interaction. To explore the nature of regulated protein-protein
interactions with eNOS in an unbiased manner, SILAQ labeled endothelial cells were cultured
under “basal” verus “stimulated” conditions and eNOS immunoisolated. A series of
proteins were bound to eNOS under basal conditions and additional protcins were recruited
by serum/growth factor stimulation. Data describing these results will be presented with a
specific focus on an unusual pathway of eNOS regulation by plasminogen activation
inhibitor-1 (PAI-1).

(5) Regulation of Vascular Tone and Blood Pressure in Inflammation by Indoleamine
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2,3-dioxygenase-mediated formation of singlet oxygen (Professor Roland Stocker,
Australia)

Singlet molecular oxygen has well-established roles in photosynthetic plants, bacteria
and fungi, but not in mammals. Under inflammatory conditions, this heme-contaming enzyme
becomes expressed in arterial endothelial cells, where it contributes to the regulation of blood
pressure. Professor Stoker show that arterial indoleamine 2,3-dioxygenase 1 regulates blood
pressure via formation of singlet molecular oxygen. They observed that in the presence of
hydrogen peroxide, the enzyme generates singlet molecular oxygen and that this is associated
with the stereoselective oxidation of L-tryptophan to a tricyclic hydroperoxide via a
previously unrecognized oxidative activation fo the dioxygenase activity. The
tryptophan-derived bydroperoxide acts as a hitherto undiscovered signaling molecule in vivo,
which induces arterial relaxation and decreases blood pressure dependent on cysteine residue
42 of protein kinase G1. They suggest that a pathophysiological role for singlet molecular
oxygen in mammals through formation of an amino acid-derived hydroperoxide that regulates
vascular tone and blood pressure in inflammatory conditions.

(6) Cell-specific effects of Nox2 on blood pressure and cardiovascular remodeling
(Professor Ajay M. Shah, UK)

Professor Shah found that myeloid cell Nox2 modulates basal blood pressure in healthy
mice through interaction with NO-mediated vasodilatation of resistance arteries. In contrast,
endothelial cell Nox2 has no effect on basal blood pressure but contributes to angiotensin
[I-induced hypertension. They also reveal that an important role of Nox2 in regulatory T cells
(Tregs) in modulating angiotensin II-induced hypertension and remodeling. This involves an
altered tissue balance between effector T cells (Tefts) that promote remodeling and Tregs that
inhibit this- process, Professor Shah concludes that Nox2 has a pivotal but cell—prorﬁising

therapeutic target in angiotensin [I-induced hypertension and cardiovascular remodeling.



(7) Role of Neuronal NO in Cardiovascular Regulation (Professor Phil Chowienczyk,
UK)

Endogenous release of NO was regarded to be dérived mainly from endothelial NO
synthase (eNOS), recent experiments in humans with a specific neuronal NO synthase (nNOS)
inhibitor suggest that nNOS-derived NO is an equally or more important source of basal NO
production, regulating coronar)} and systemic vascular nNOS-derived NO is dependent on the
degree of mental activation and is stimulated by acute mental stress. Basal regulation of
nNOS appears to be influenced by functional coupling of the al-adrenergic receptor to nNOS
in vascular/perivascular tissue , possibly mediated through the al-syntrophin PDZ domain and
downstream effects of nNOS-derived NO are limited by phosphodiesterase activity. Little is
known about nNOS dysfunction in disease states; indirect evidence suggests eNOS and nNOS
function are differentially affected by risk factors and disease states and that mechanisms of
dysfunction of nNOS are likely to differ from those of eNOS. However, differing mechanisms
of nNOS/eNOS dysfunction may explain the lack of therapeutic efficacy of interventions
targeting eNOS dysfunction whereas those targeting nNOS dysfunction remain to be
explored.

(8) A New Model for Mild Traumatic Brain Injury: NO Protection (Dr. Greg Thatcher,
USA)

Recent reports link traumatic brain injury (TBI) and multiple concussions to dementia.
However, the connection between TBI and the depletion of “cognitive reserve™ underlying
progression to dementia is still unknown. A pre-clinical model of mild TBI (mTBI) would
allow rapid assessment of disease-modifying strategies, in particular, if these can be related to
later development of dementia. The deletion of mitochondrial ALDH2 in Aldh2-/- mice in
conjunction with a closed head injury mTBI model led to cognitive deficits,

neuroinflammatory pathology, and phospholipid dysregulation. Single hit, mTBT led to
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cytokine surge, neuronal and synaptic pathology, and post-concussive syndrome l-day
post-injury, in contrast to WT littermates. ALDH2 detoxifies lipid peroxidation products,
providing a weaker protection against oxidative stress. Pharmacological agenis activating
NO/cGMP signaling were effective after mTBI in attenuating cytokine surge and alleviating
concussi-ve amnesia. Further work is needed to link these benefits to delayed progression to
dementia.

(9) Dysregulation of NO and Redox Signaling Underlies Synaptic Dysfunction in
Neurodegeneration (Professor Joern R Steinert, UK)

Their data suggest that suppressing NO production during early disease stages has
positive impacts on glutamatergic synaptic transmission and neuronal function, thereby
slowing prion disease progression. Our findings further indicate that NO-signalling is closely
linked to protein glycation and thus suppression of aberrant NO production can diminish both,
direct NO toxicity and secondary generation of AGE. As both signalling routes can mediate
cell death and are evident in several neuropathologies, indicating that targeting NO-AGE
interactions might represent a beneficial disease modifying approach to slow neuronal
degeneration,
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(1) Sweetness and Light: Impaired regulation of insulin secretion in diabetes (Frances
Ashcroft, University of Oxford, UK)

Her research centers on how changes in blood glucose levels regulate insulin secretion
from the pancreatic beta-cell and how this process is impaired in diabetes. She discovered that
the ATP-sensitive potassium (Karp) channel serves as the molecular link between glucose
elevation and insulin secretion. Mutations in Katp channel genes cause a rare inherited form
of diabetes (neonatal diabetes), and her work with Professor Hattersley has enabled patients
with th.is disorder to switch from insulin injections to drug therapy. Her current focus is on
beta-cell metabolism and the metabolic regulation of beta-cell ion channels.

(2) From mountains to the bedside: Lessons learnt from Everest (Daniel Martin, Royal
Free Hospital, University College London, UK)

Professor Martin is a critical care physician with research interests that include human



adapt;.tion to hypoxia, microcirculatory blood flow, mitochondrial function and oxidative
stress biology. He has been conducting research at altitude for over a decade and is part of the
Xtreme Everest team. When he summited Mount Everest in May 2007 as part of large-scale
research expedition measurements of arterial blood taken near the summit revealed him to
have the lowest level of oxygen ever reported in a human. Professor Martin is also the critical
care lead for the High Level Isolation Unit at the Royal Free hospital, responsible for patients
with viral hemorrhage fever.
(3) The glymphatic system (Maiken Nedergaard, University of Copenhagen, Denmark)
Her multiple interests range from basic research on neuron-glia interactions to their role
in aging, small vessel disease, seizure disorders and cerebral blood flow. Forefront amongst
her discovery is the identification of the glymphatic system, a brain equivalent of the
lymphatic system within which cerebrospinal fluid diffuses rapidly and mixes with interstitial
fluids, thereby filtering metabolic byproducts that accumulate due to neuronal activity. The
glymphatic system dramatically expands during sleep compared to waking — brain cleaning
and detoxification is thus greatly facilitated during sleep, providing a novel and direct
explanation for what we all generally consider sleep’s restorative effect.
(4) Elucidation of oxygen sensing pathways in human and animal cells: Implications for
physiology (Peter Ratcliffe, University of Oxford, UK)

After studying the physiology of renal circulation, Professor Ratcliffe became interested
in the regulation of the hematopoietic growth factor erythropoietin, which is produced by the
kidneys in response to reduced blood oxygen availability, and in 1989, he set up the Hypoxia
Biology Laboratory at Oxford. His work on oxygen sensing has won a number of awards
including the Louis-Jeantet Prize in Medicine, the Canada Gairdner International Award, and
the Lasker Award for Basic Biomedical Research.

(5) Skeletal muscle mediators and exercise-induced adaptations governing insulin



sensitivity in type 2 diabetes (Juleen Zierath, Karolinska Institute, Sweden)

Professor Zierath is a member of the Royal Swedish Academy of Sciences and the Nobel
Assembly. She was Chair of the Nobel Committee at Karolinska Institutet between 2013 and
2015 and is currently a member of this Committee. Professor Zierath’s research has provided
evidence for the physiological regulation of insulin signaling pathways in skeletal muscle,
revealing key steps are impaired in diabetic patients. As an exercise physiologist, she has a
long-standing interest in the health promoting benefits of physical exercise. The ultimate goal
of her work is to identify and validate molecular candidates to prevent or treat insulin
resistance in type 2 diabetes. Improving iﬁsulin sensitivity should alleviate diabetic
complications and enrich the quality of life for the diabetic patient.

(6) Therapeutic potential of vascular growth factors (Kari Alitalo, University of Helsinki,
Finland)

Professor Alitalo discovered and characterized novel growth factors that regulate
lymphangiogenesis, their receptors and signalling mechanisms. He isolated and characterized
several tyrosine kinases including the endothelial receptor tyrosine kinase Tiel, which 1s
related to the Tie2 receptor for angiopoietins and is implicated in tumor angiogenesis. He
cloned the vascular endothelial growth factor (VEGF) receptor-3, purified and cloned its
ligand VEGF-C, and showed that the VEGF-C/VEGFR-3 pathway is required for
angiogenesis and lymphangiogenesis. He was also central in the cloning and characterization
of the VEGF-B in collaboration with Dr. Ulf Eriksson. Studies in his laboratory have
demonstrated VEGF-C induced tumor angiogenesis and lymphangiogenesis, intralymphatic
tumor growth, and VEGF-C association with tumor metastasis and its inhibition by blocking
the VEGFR-3 signal transduction pathway. The inhibitors of these pathways from his
laboratory have undergone phase I clinical trials and he has also developed growth factor

therapy for lymphedema, which is now m phase I clinical trial.



(7) Tuning the heart beat through cytoskeletal regulation (Benjamin Prosser, University
of Pennsylvania, USA)

Dr. Prosser started his own group at the University of Pennsylvania Perelman School of
Medicine in 2014, where he is now an Assistant Professor of Physiology. His lab focuses on
the mechanobiology of the heart — the mechanisms that regulate the ability of the heart cell to
generate force, and how extemal forces in turn feedback to influence myocyte physiology and
pathology. His lab leverages super-resolution imaging, cellular biophysics and bioengineering
to tackle fundamental questions of mechanics and mechanosensing, with a particular focus on
the cardiac cytoskeleton. In recognition of the lab’s early work, Dr. Prosser was named the
Outstanding Early Career Investigator by the American Heart Association and the

QOutstanding Young Investigator of the Penn School of Medicine in 2017.
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