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Inositol 1,4,5- trisphosphate receptor 2
as a novel marker of vasculature to delineate processes of cardiopulmonary development
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Congenital heart diseases (CHDs) involving the outflow tract (OFT), such as persistent truncus arteriosus (PTA),
lead to mortality and morbidity with implications not only in the heart, but also in the pulmonary vasculature. The
mechanisms of pulmonary artery (PA) development and the etiologies underlying PA disorders associated with

Lung . CHD remain poorly understood partly because of a specific marker for PA development is nonexistent. The three
Persistent truncus arteriosus . . . . 24 .
Thxl subtypes of inositol 1,4,5-trisphosphate receptors (IPsR1, 2, and 3) are intracellular Ca®" channels that are essential

for many tissues and organs. We discovered that IP3R2 was expressed in the vasculature and heart during devel-
opment using transgenic mice, in which a LacZ marker gene was knocked into the IP3R2 locus. Whole-mount and
section LacZ staining showed that IP3sR2-LacZ-positive cells were detectable exclusively in the smooth muscle cells,
or tunica media, of PA, merging into «SMA-positive cells during development. Furthermore, our analyses suggested
that IPsR2-LacZ positive PA smooth muscle layers gradually elongate from the central PA to the peripheral PAs
from E13.5 to E18.5, supporting the distal angiogenesis theory for the development of PA, whereas IPsR2-LacZ was
rarely expressed in smooth muscle cells in the pulmonary trunk. Crossing IPsR-LacZ mice with mice hypomorphic
for Tbx1 alleles revealed that PTA of Tbx1 mutants may result from agenesis or hypoplasia of the pulmonary trunk;
thus, the left and right central to peripheral PAs connect directly to the dorsal side of the truncus arteriosus in these
mutants. Additionally, we found hypercellular interstitial mesenchyme and delayed maturation of the lung endo-
derm in the Tbx1 mutant lungs. Our study identifies IP3R2 as a novel marker for clear visualization of PA during
development and can be utilized for studying cardiopulmonary development and disease.

1. Introduction determinant of surgical indications and clinical treatment for CHD;

however, precise mechanisms of PA development and the etiologies

Congenital heart disease (CHD) is the most common cause of infant
deaths resulting from birth defects; 22.0% of infants who died of a birth
defect had a heart defect (Benjamin et al., 2019). Pulmonary artery (PA)
diseases and airway abnormalities can be present in up to 5-10% of
patients born with CHD. The development of PA is an important

underlying PA diseases with CHD remain poorly understood, partly
because a specific marker for PAs is nonexistent.

Lung development has been well studied in mice. It begins at em-
bryonic day 9, or E9.0 and proceeds to the embryonic stage (E9.0-E9.5),
pseudoglandular stage (E9.5-E16.5), canalicular stage (E16.5-E17.5),

* Corresponding author. Division of Pediatric Cardiology, Department of Pediatrics, Keio University School of Medicine, 35 Shinanomachi, Shinjyuku-ku, Tokyo

160-8582, Japan.

** Corresponding author. Department of Pediatrics, Keio University School of Medicine, 35 Shinanomachi, Shinjyuku-ku, Tokyo 160-8582, Japan.

E-mail addresses: keiuchid@keio.jp (K. Uchida), hyamag@keio.jp (H. Yamagishi).

https://doi.org/10.1016/j.ydbio.2019.11.011

Received 9 August 2019; Received in revised form 14 November 2019; Accepted 19 November 2019

Available online 20 November 2019
0012-1606/© 2019 Elsevier Inc. All rights reserved.


mailto:keiuchid@keio.jp
mailto:hyamag@keio.jp
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ydbio.2019.11.011&domain=pdf
www.sciencedirect.com/science/journal/00121606
www.elsevier.com/locate/developmentalbiology
https://doi.org/10.1016/j.ydbio.2019.11.011
https://doi.org/10.1016/j.ydbio.2019.11.011
https://doi.org/10.1016/j.ydbio.2019.11.011

88





