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Heart disease accounts fat:4 deaths in our communitpf those deathd,60% can be attributed to
failure of the heart to be able to pump sufficient blood to maintain life. The 0B@6 of deaths occur
suddenly and are largely caused Bntwicular arrhythmias. Cardiac arrhythmia suppression and reducing the
risk of sudden cardiac arrest has been a topic of intense basic and translational research inteeest for o
century The clinical impact of this research,vaver, has been more noted for its failuresg( the cardiac
arrhythmia suppression trial in the 1980s) than its succesgpshe empirical findings of MADIT and similar
trials). Whilst automatic implantable defibrillators can reduce the incidence of sudden cardiac death the
expensve, associated with significant side-effects and largely deployed on an empirical lwasiakd further
progress in this important area we need a more detailed mechanistic understandingtlmhiaghand in
particular: wly do arhythmias occur when tlyedo (@and not at other times) and what maintains them onge the
have keen initiated? Central to these questions is the role of ectopic beats. Spedifivatlgn we &plain why
almost all arrgthmias are initiated by an ectopic beat, whereas very vevyeftopic beats result in the
initiation of an arrhythmia.

My interest in cardiac electropsiology started in the mid 1990s during a post-doc witvdr Powell
and Denis Noble in Oxford. This was axciing time for cardiac electrophysiology with 1995 aptly described
as an “annus mirabilis for the molecular delineation of ventricular arrhythmia substrates” (Grace & Chien,
1995). In particular the diswery of hERG K channels with their unusual gating kinetics piqued my interest in
understanding o the interplay between repolarization and refractoriness influenced thes hespbnse to
premature beats (Let al., 2001). After a decade of studying the molecular basis of their unustiagg
properties and the kinetics of drug binding to hERGcKannels (sndenbergt al., 2012), the work in my lab
shifted to trying to understand Wwamolecular leel studies of cardiac ion channels can provide insights into
cardiac arrlithmia phenotypes. Central to this shift has been the use of computer modeling to establish causally
cohesie relationships between genotypes and phenotypes at first the cellulare(Zia@2009; Mannet al.,

2012) and then the wholegan levd (Sadriehet al., 2014).

| expect that the next decade is going to bean enore exciting time for electrophysiology research as
we link adwances in genomics technolggsomputer modeling and big data science to gain insights into
integrated cardiac electrical function which will impact our ability to stratify arrhythmia risk, initially in patients
with inherited arrhythmia phenotypes and hopefully then in patients with acquired arrhythmia syndromes.

Grace AA, Chien KR. (1995) Congenital long QT syndromesvald molecular dissection of agthmia
substratesCirculation 92: 2786-9.

Lu Y, Mahaut-Smith MPVarghese A, Huang CL, Kemp PRaMlenbeag J. (2001) Journal of Physiology,
537: 843-51.

Mann SA, Otway R, Guo G, Soka M, Karlsdotter Irivédi G, Ohanian M, Zodgekar, Bmith RA, Wbuters
MA, Subbiah R, Vélker B, Kuchar D, Sanders Briffiths L, Vandenbeg J, Fatkin D. (2012)Journal of
the American College of Cardiology, 59: 1017-25.

Sadrieh A, Domanski L, Pitt-Francis J, Mann SA, Hodkinson EC, Ng CA, Perry MD, Taylor vyéagtaa D,
Subbiah RN, Vandenbgd, Hill AP. (2014)Nature Communications, 5: 5069.

Vandenbeg J, Perry MD, Perrin MJ, Mann SA,«&Y, Hill AP. (2012) Physiological Reviews, 92: 1393-478.

Zhao JT Hill AP, Varghese A, Cooper AA, San H, Laitinen-Forsblom PJ, Rees MI, Skinner JR, Campbell TJ,
Vandenbeg J. (2009)Journal of Cardiovascular Electrophysiology, 20: 923-930.

Proceedings of the Australian Physiological Society http: //aups.org.au/Proceedings/45/6P



