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Genetic etiology of truncus arteriosus and identification of a
prevalent variant in TMEM260, in the Japanese population
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Truncus Arteriosus (TA) is a congenital heart disease characterized by a single
common blood vessel emerging from the right and left ventricles insteadof the
main pulmonary artery and aorta. TA accounts for 4% of all critical congenital
heart diseases. The most common cause of TA is 22qll.2 deletion syndrome,
accounting for 12 to 35% of all TA cases. However, no major causes of TA other
than 22qll.2 deletion have been reported. We performed whole—genome sequencing
of 11 Japanese patients having TA without 22qll.2 deletion. Among five patients,
we identified pathogenic variants in TMEM260; the biallelic loss—of—function
variants of which have recently been associated with structural heart defects
and renal anomalies syndrome (SHDRA). In one patient, we identified a de novo
pathogenic variant in GATA6, and in another patient, we identified a de novo
probably pathogenic variant in NOTCH1. Notably, we identified a prevalent
variant in TMEM260 (ENST00000261556.6), c.1617del (p. Trp539Cysfs*9), in 8/22
alleles among the 11 patients. The c.1617del variant was estimated to occur
approximately 23 kiloyears ago. Based on the allele frequency of the c.1617del
variant in the Japanese population (0.36%), approximately 26% of Japanese
patients afflicted with TA could harbor homozygous c.1617del variants. This
study highlights TMEM260, especially c.1617del, as a major genetic cause of TA
in the Japanese population.

Furthermore, in another study, we reported a family that included a TA patient
harboring the compound heterozygous variants of TMEM260, a 7066-bp deletion
encompassing exons 6-7 and c.1393C > T, p. (G1n465%). The allele frequency of the
7066-bp deletion was particularly high in the Japanese population (0.17%). Based
on the allele frequency of this deletion and c. 1617del (0.36%) in the Japanese
population, TMEM260 variants might be associated with more than half of the
Japanese patients with TA.

These studies showed that TMEM260 pathogenic variants might be the most common
cause of TA in the Japanese population.

Genetic testing for TMEM260 should be considered in Japanese TA patients lacking
22ql1. 2 deletion.
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