Clinical Manifestation of CPVT

At rest During exercise or stress

’

Using Human-Induced Pluripotent
Stem Cells to Investigate a Novel

CPVT-Related RyR2 Variant

A novel CPVT genetic variant J A
b Alia Arslanova, Glen Tibbits <ol A/\A J\/\N\/\W\/\/\/\W

Department of Biomedical Physiology and Kinesiology
Normal Irregular heart activity called bidirectional

BACKGROUND Catecholaminergic polymorphic T d I s I ~ b s I s : ventricular tachycardia, leads to fainting or
ventricular tachycardia (CPVT) is an inherited cardiac I n u C e S e eCtrI Ca I n Sta I Ity I n The Cardiac Ryansoucgj;:l;arstzz;;tor, RYR2

disorder that causes stress/exercise-induced irregular Calcium release channel that provides the

heart beating termed arrhythmia. We investigated a calcium required for contraction of the heart.

novel cardiac ryanodine receptor (RYRZ2) variant, R417L. ® — — Most CPVT variant Ici
cardiomyocytes during stress-like P
1. Differentiated human pluripotent stem cells

arrhythmia experienced during exercise/stress.

carrying the R417L genetic variant into beating Using hiPSCs for Disease Modeling

heart cells called cardiomyocytes

® g, o : : .
: . : Human-induced pluripotent stem cells (hiPSCs)
Recorded electrical activity from these cells using a ( : O I l I I O I l S
: ° are human cells that have been reprogrammed,
microelectrode array (MEA) assay . N . .
. | rendering them the ability to be differentiated
hiPSCs hiPSC-CMs
Gerome  piferentiaion > Re plate cells into, meaning turned into, almost any cell type,
inclu’ding beating cardiomyocytes (hiPSC-CMs).
. Flectrode Culture somatic cells J hiPSC r@’;_:;;;;1:::”_’:iifiiiiii': N
Aty irﬁ?oﬁeéﬁ,°o”d§e’“ v )/ reprogramming /S
Somatic cells hiPSCs
CPVT Cardiomyocyte Behaviour % of Irregular Beats Pre- and Post-Stress ge”et;d'seases
RESULTS , : PrE‘ and POSt-StreSS 40 Culture somatic cells j::'i\‘: hiPSC
Fleld POtentIaIs F|e|d POtentIa|S \ from patlent (eX: N reprogramming
Control Baseline Control Stress Mimic CPVT Baseline CPVT Stress Mimic from skin or blood) N SR
' Somatic cells carrying hiPSCs carrying
! L genetic variant genetic variant
20 — — | | — | — 30 _ o associated with disease associated with
Patient with disease of disease
interest
% 15 — B Patient-Specific «— \ Cell-type specific
; 20 T Disease Modelling | ’ difffr_entliation (ex:
- T ventricular
'-5 10 — * o Ventricular cardiomyocyte)
0.2 0.4 0.6 0.8 1 = 10 ‘%;:I: cardiomyocytes
Time (s) Time (s) | - '.,.i_ - @ (hiPSC-CMS) carrying
Control cardiomyocytes (left) display regular electrical 5 r nw Ly E g | e geneticvariant
activity at baseline (black) and during isoproterenol 0 0 : - e ' isease
drug treatment mimicking stress conditions (red). CPVT 5 a0 50| m ssm s : characterization)
RYRZ2 variant cardiomyocytes (right) display regular 60 120 180 60 120 180 REFERENCES
. .. . . i o -10 Arslanova, A., Shafaattalab, S., Lin, E., Barszczewski, T., Hove-Madsen,
electrical aCt|V|ty at baseline/rest but exhibit abnormal Baseline Stress Mimic Control CPVT Ca r‘diomyocytes L., & Tibbits, G. F. (2021). Investigating inherited arrhythmias using hiPSC-
: A : L _ . . i derived cardiomyocytes. Methods, $1046202321001791.
electrical activity during the stress condition. m Consistent Beating Arrhythmic M Baseline https://doi.org/10.1016/j.ymeth.2021.06.015
nconsistent Beating xclude . ) . q
. FiI’St to henot o the R417L variant in hIPSC-CMS C., Sanatani, S., Laksman, Z., Morin, R. D., van Petegem, F., Hove-Madsen,
P yp L., Tieleman, D. P., Davis, J. P., & Tibbits, G. F. (2019). In vitro analyses of
and a pilot for usineg the MEA to functionallv stud - . e . . . : . suspected arrhythmogenic thin filament variants as a cause of sudden
P & y Stdy Stress conditions evoked a significant increase in irregular beating among the cardiomyocytes cardiac death in infants. Proceedings of the National Academy of Sciences,

the CPVT phenotype

The R417L variant appears to disrupt normal
electrophysiological function of cardiomyocytes
under stress conditions

Future studies warrant the optimization of the MEA
protocol to elucidate further the role of the R417L
variant in CPVT
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harbouring the CPVT variant but not in the healthy control.
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