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Cardiovascular disease

»Cardiovascular disease is the leading cause of death and disability in
the world (Murphy et al., 2012, National Vital Statistics reports).

» Cardiac arrhythmias account for almost half of all cardiovascular deaths

» Source of human materials is always a bottleneck for studying the
function of cardiac genes and heart diseases.

Top 10 global causes of deaths, 2016
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http://www.who.int/mediacentre/factsheets/fs317/en/



The promise of human pluripotent stem cells
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Generation of a knock-in MYH6:mCherry hESC cardiac
reporter line using the CRISPR/Cas9-based gene targeting

MYH6:mCherry hESC CMs

Tsai et al., (2020) Cardiovascular Research
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A-V node Using patient specific iPS cells to study cardiac arrhythmias
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Sarcomere structure

> Its assembly requires a proper temporospatially transcriptional regulation of
genes.

Intercalated disc




Ablation of Rom24 is embryonic lethality and cause
multiple cardiac malformations in mice.

» Mutant died between E12.5to E14.5
» Ventricular septum defects, reduced trabeculation
and dilated right atrium

Yang et al., 2014



RBM24/- CMs exhibited severely disturbed
sarcomeric structure_punctate Z-line

Scale Bar: 1 pm Transmission Electron Microscopy (TEM)

RBM24 plays essential roles in sarcomere assembly




Exon6 exclusion of ACTN2 is presented during early

cardiac development
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Circulation Research

ORIGINAL RESEARCH

Alternative Splicing Mediated by RNA-
Binding Protein RBM24 Facilitates Cardiac
Myofibrillogenesis in a Differentiation Stage-
Specific Manner

Serena Huei-An Lu®®, Kang-Zheng Lee®; Paul Wei-Che Hsu, Liang-Yu Su; Yu-Chen Yeh, Chien-Yuan Pan, Su-Yi Tsai
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Lu et al., Circulation Research, 2022



Deciphering the stepwise processes of cardiac
myofibrillogenesis in hESC-derived CMs
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hESC-UNC45B" CMs do not beat and exhibit
severely disrupted sarcomeric structures




A working model of the role of UNC45B
In sarcomere assembly

Nascent myofibrill
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Neonatal myofibrillar myopathy type Il associated with
biallelic UNC-45B gene novel mutation and perinatal
myasthenia as the core phenotype

a compound heterozygous mutation in UNC—45B (¥ﬁ$§éﬁﬂ)}%ﬁfézﬁﬁﬁﬂﬁll%u)

s (SN €t al., 2022)
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Cell Reports

A y-tubulin complex-dependent pathway suppresses
ciliogenesis by promoting cilia disassembly

Graphical abstract
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In brief

Shankar et al. show that a kinesin Kif2A
bearing microtubule-depolymerizing
activity is recruited to the cilium basal
body via the y-TuRC subunits GCP2 and
Mzt2. The y-TuRC-Kif2A-dependent
pathway promotes cilia disassembly,
preventing ciliogenesis. Functional
heterogeneity of y-TuRC at the basal
body facilitates microtubule nucleation
and Kif2A recruitment, modulating
ciliogenesis.
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Cell Reports

A y-tubulin complex-dependent pathway suppresses
ciliogenesis by promoting cilia disassembly

Graphical abstract
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Shankar et al. show that a kinesin Kif2A
bearing microtubule-depolymerizing
activity is recruited to the cilium basal
body via the y-TuRC subunits GCP2 and
Mzt2. The y-TuRC-Kif2A-dependent
pathway promotes cilia disassembly,
preventing ciliogenesis. Functional
heterogeneity of y-TuRC at the basal
body facilitates microtubule nucleation
and Kif2A recruitment, modulating
ciliogenesis.
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Alternative splicing of cardiac genes is mediated by RBM24
In a temporal-dependent manner
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Induction of Pluripotent Stem Cells
from Mouse Embryonic and Adult
Fibroblast Cultures by Defined Factors

Kazutoshi Takahashi' and Shinya Yamanaka®?
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Dr. Shinya Yamanaka

2012 Nobel Laureate
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Kariko received the Nobel Prize in Physiology
or Medicine in 2023 for her work, along with
American immunologist Drew Weissman.

Karikd spent more than twenty years as a
poorly supported researcher at the University
of Pennsylvania.

She was described as "not of faculty quality”

From wikipedia

Katalin Kariko

2023 Nobel Laureate
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