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Single-cell Expression Profiling Reveals The Character of
Cardiac Progenitor Cells in The Early Mouse Embryo
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Translational Medicine and Therapeutics and Genome Centre, William Harvey

Research Institute, Barts and The London School of Medicine and Dentistry, Queen
Mary University of London, UK

Single-cell Expression Profiling Reveals The Character of
Cardiac Progenitor Cells in The Early Mouse Embryo

In the early vertebrate embryo, cardiac progenitor/precursor cells (CPs) of the first (FHF) and
second (SHF) heart fields contribute to different cardiac structures. CPs populate these heart
fields at embryonic day 7.5 in the early mouse embryos. Thus far, the SHF has been extensively
appreciated, whereas the character of the FHF CPs has been partially but not completely elucidated.
By single cell expression profiling and lineage tracing, we show that (1) Thx5-expressing CPs
had their unique molecular signature, (2) the earliest 7hx5 expression was specific to FHF, and
(3) Thx5-expressing CPs were unipotent only contributing to the cardiomyocyte lineage. The
production of 7hx5-expressing CPs terminated by embryonic day 7.5, which suggests that the
progeny of FHF increase in number by proliferation of already committed cells rather than by
recruitment from the progenitor pool. These findings revise our understanding of the classic cardiac

crescent and we will discuss the spatiotemporal event of CPs specification during embryogenesis.
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Ventricular Failure and Interactions:
Physiology and echocardiographic assessment

Dr. Mark Friedberg

(Toronto Children's Hospital, Canada)
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i - Mark Friedberg M.D.
Division of Echo Laboratory, Cardiology, Hospital for Sick Children, Toronto, Canada

Ventricular Failure and Interactions:
Physiology and echocardiographic assessment

Left and right ventricular failure each have unique etiologies and characteristics but also share
similar features. In this lecture I will discuss the RV and LV morphological and functional
responses to adverse loading and failure and their assessment by echocardiography. I will further
discuss whether LV and RV function and failure can truly be discussed as separate entities and
thereby examine interactions between the ventricles that contribute to ventricular dysfunction,
but also may be harnessed for therapeutic benefit. In particular, [ will focus on human and
experimental data pertaining to right ventricular function and ventricular-ventricular interactions
in pulmonary arterial hypertension (PAH) and right ventricular pressure loading. I will discuss
how echocardiography can be used to assess right ventricular function in pulmonary arterial
hypertension and pulmonary stenosis and how it can be used to examine adverse and beneficial
ventricular-ventricular interactions in these conditions. I will present some of the echo parameters
used to assess right ventricular function such as subjective assessment, tricuspid annular planar
excursion (TAPSE), fractional area change percent (FAC), tissue Doppler and strain imaging. |
will discuss simple echo parameters to assess ventricular-ventricular interactions in PAH such
as the systolic to diastolic duration ratio, the left ventricular eccentricity index and the right-
left ventricular ratio. I will demonstrate how right ventricular failure in pulmonary arterial
hypertension leads to right and left ventricular diastolic dysfunction. I will discuss how the
pathophysiology of ventricular-ventricular interactions in PAH forms the basis for therapeutic
intervention and present recent experimental research from our group that uses left ventricular
loading and heart rate modulation to treat biventricular dysfunction in PAH. I will touch on

ventricular-ventricular interactions in left ventricular failure.
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The Spectrum of Advanced Heart Failure
in Children

Prof. Anne I. Dipchand

(Toronto Children's Hospital, Canada)
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{#%  Anne 1. Dipchand, M.D., FRCPC
Head, Heart Transplant Program, Cardiology, Toronto Children’s Hospital, Canada

The Spectrum of Advanced Heart Failure in Children

Heart failure in children is a clinical and pathophysiological syndrome that results from ventricular
dysfunction, volume overload, or pressure overload, either alone or in combination. It leads to
characteristic signs and symptoms and is associated with circulatory, neurohormonal, and molecular
abnormalities. Evidence-based practice for the management of heart failure in children remains
challenging and is strongly influenced by adult heart failure practice. Recently the International
Society for Heart and Lung Transplantation produced a document to attempt to bring together
current advice on the management of paediatric heart failure, some key points of which will be
reviewed in this presentation including the role of existing biomarkers, pharmacologic treatment
of chronic heart failure either with reduced ejection fraction or preserved ejection fraction,
resynchronization therapy, and novel therapies in various stages of development and approval. At
some point, heart failure may reach a level at which medical therapy alone is inadequate to preserve
end organ function, in which case mechanical circulatory support (MCS) becomes necessary to
sustain life. Despite the widespread use and acquired experience with extracorporeal membrane
oxygenation (ECMO) over the last few decades, it remains a poor option for circulatory support,
especially in certain high risk patient populations. The field of ventricular assist devices (VADs)
in adults has advanced rapidly and is evolving to become a mainstay of end-stage heart failure
management. For children with heart failure, the field of VADs is quite different in several
important ways including wider variation in patient size, greater anatomical variability, and
relatively small patient numbers, leading to significant barriers in innovation and development of
pediatric devices. One of the evolving challenges is how to decide when to put a patient on MCS,
and which of the few available devices is most suitable. Although destination therapy is rapidly
becoming an accepted strategy in adults, VADs in pediatrics remain most commonly used as a
bridge to heart transplantation. Transplantation is not a cure; instead it is an exchange of one set of
problems for a different set that are felt to provide a better likelihood of survival and greater quality
of life for an individual child. Certain post-transplantation morbidities are much better managed in
2015 including rejection, renal dysfunction, and infection; however, others remain a source of much
frustration including post-transplant lymphoproliferative disorder (PTLD) and cardiac allograft
vasculopathy. This talk will touch upon the vast spectrum of pediatric heart failure from diagnosis

to transplantation and beyond.
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FOF AL I IS S & BRI o BEREEE a2 L B P cGMP O B RE & . Ca il i JE K o 2
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