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mRNA-seq whole-transcriptome analysis of ductus arteriosus in fetal development
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In order to collect fundamental data for research on oxygen sensitive ductus
arteriosus (DA), we used total RNA (i.e., transcriptome) sequencing to determine mRNA expression profiles
from DA samples of immature and mature fetal, newborn rats, and mature fetal rats incubated in buffer
with high or low oxygen concentrations. We found that Gremlin 2 is highly expressed in mature fetal DA
samples and 16 genes exhibited increased expression after high-oxygen treatment. We used a PCR array to
compare miRNA expression between mature fetal DA and pulmonary artery samples. We found miRNAs that
contribute to the enhancement of smooth muscle cell proliferation and the regulation of endothelial cell
migration. Fetal and newborn DA proteins were analyzed using two-dimensional electrophoresis and mass
spectrometry. We determined a specific beta-tropomyosin isoform expressed on the medial layer of the DA
that was not expressed on adjacent arteries during the maturation of the fetus.
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