EfEAXFZZHMBHRI NI U
Keio Associated Repository of Academic resouces

Title

FALONIVTOVZIVJZFALEORRBIZERFERFORE

Sub Title

Mining for transcriptional regulators of the cardiac conduction system based on cardiac
reprogramming

Author

7, %2 (Hashimoto, Hisayuki)

Publisher

BERBRAKE

Publication year

2020

Jtitle

FERELESHRAREEREE (2019.)

JaLC DOI

Abstract
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Pluripotent stem cell-derived cardiomyocytes are composed of diverse cell types and the
heterogeneity of the population remains a hurdle to dissect cell-type specific phenotypes. For
example, fatal arrhythmias often originate from the cardiac conduction system (CCS). Nonetheless,
we currently lack methods to efficiently induce specific subtypes of cardiomyocytes including the
CCS and hence are unable to perform mechanistic studies individually in CCS cardiomyocytes.
\We have worked on studying the molecular mechanisms by which fibroblasts are directly
reprogrammed into induced cardiomyocyte-like cells (iCMs) by cardiogenic transcription factors
and established novel strategies to enhance the reprogramming efficiency. We also employed a
genome-wide approach to study the enhancer dynamics during cardiac reprogramming, which
revealed a common epigenetic signature between cardiac reprogramming and heart development.
Based on our findings, we surmised that direct reprogramming could be a useful tool to decipher
new transcriptional networks during heart development.

In this study, we aim to establish a novel method to induce CCS cells from pluripotent stem cells
based on findings from direct reprogramming. First, we screened for transcription factors that can
activate the transcriptional network of CCS cells during direct cardiac reprogramming. Particularly,
we reprogrammed mouse fibroblasts into iCMs by reprogramming factors Akt1, Gata4, Hand2,
Mef2c and Tbx5, and individually added around 20 inducers of cardiac reprogramming. Among
these inducers, we identified factor X which significantly upregulates CCS marker genes such as
Cntn2 and Scn5a in iCMs. Currently, we are establishing a drug-inducible system to induce the
expression of factor X in pluripotent stem cells at different stages and define the optimal condition
to induce CCS cells. Our study will open a new avenue for the field of cardiac reprogramming,
which contributes as a new tool for studying transcriptional networks of cardiogenesis.
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Mining for transcriptional regulators of the cardiac conduction system based on cardiac reprogramming
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Pluripotent stem cell-derived cardiomyocytes are composed of diverse cell types and the heterogeneity of the population remains a
hurdle to dissect cell-type specific phenotypes. For example, fatal arrhythmias often originate from the cardiac conduction system
(CCS). Nonetheless, we currently lack methods to efficiently induce specific subtypes of cardiomyocytes including the CCS and
hence are unable to perform mechanistic studies individually in CCS cardiomyocytes.

We have worked on studying the molecular mechanisms by which fibroblasts are directly reprogrammed into induced cardiomyocyte—
like cells (iCMs) by cardiogenic transcription factors and established novel strategies to enhance the reprogramming efficiency. We
also employed a genome—wide approach to study the enhancer dynamics during cardiac reprogramming, which revealed a common
epigenetic signature between cardiac reprogramming and heart development. Based on our findings, we surmised that direct
reprogramming could be a useful tool to decipher new transcriptional networks during heart development.

In this study, we aim to establish a novel method to induce CCS cells from pluripotent stem cells based on findings from direct
reprogramming. First, we screened for transcription factors that can activate the transcriptional network of CCS cells during direct
cardiac reprogramming. Particularly, we reprogrammed mouse fibroblasts into iCMs by reprogramming factors Aktl, Gata4, Hand2,
Mef2c and Tbx5, and individually added around 20 inducers of cardiac reprogramming. Among these inducers, we identified factor X
which significantly upregulates CCS marker genes such as Cntn2 and Scnba in iCMs. Currently, we are establishing a drug—inducible
system to induce the expression of factor X in pluripotent stem cells at different stages and define the optimal condition to induce
CCS cells. Our study will open a new avenue for the field of cardiac reprogramming, which contributes as a new tool for studying
transcriptional networks of cardiogenesis.
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