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Abstract 

Background and Aim: Transposition of the great arteries (TGA) is one the severe forms of 

congenital heart disease (CHD) which is observed in nearly 5-8% of the CHD cases and is 

responsible for about 25% of CHD-causing deaths in the first year of life. The exact etiology of 

this cyanotic heart disease is largely unknown. Studies demonstrated that chromosomal structural 

anomalies play the role in TGA etiology. TGA is significantly associated with Trisomy 8 and 18, 

while rarely co-occurs with Down, William, Noonan and Turner syndromes. Few studies have also 

shown the role of genetic copy number variations (CNV) in TGA. In this study, we investigated 

genetic causes of TGA in three families with multiple affected cases of CHD.   

Methods: Three patients with confirmed familial out of 75 cases of familial CHD, were recruited. 

The study has been performed as part of a nation-wide study to investigate genetic determinants 

of CHD in Iran. It has been approved by Zanjan University of Medical Sciences Ethics Committee 

(ZUMS.REC.1396.145; 21 June 2017) and performed at Rajaei Cardiovascular Medical and 

Research Center. The patients’ parents had consent for genetic investigation. Peripheral blood 

from all patients was collected in Heparin and EDTA tubes, both. Heparinized blood was used for 

karyotyping, based on the standard protocols, and EDTA-treated samples for DNA extraction. 

DNA samples in which no single nucleotide mutation was found in NKX2-5, ZIC3, NODAL, 

FOXH1, GJA1 and GATA4 genes were further analyzed using oligonucleotide-based array CGH 

for CNVs.  

Results: Chromosome analyses of all three patients indicated normal 46, XY karyotype according 

to the International System for Human Cytogenetic Nomenclature (ISCN 2016). Genomic DNA 

analyses with array CGH, revealed no TGA-related CNV in the patients. 

Conclusion: As the first report of CNVs analyses in TGA patients from Iran, our result showed 

several CNV polymorphisms with no causative role in TGA. Although there are some documents 

about the TGA related CNVs, our data suggests that screening for CNVs in heart defects, 

especially TGA, using conventional approaches may not be the most suitable approach to 

investigate TGA etiology. Novel emerging, such as next generation sequencing (NGS)-based 

approaches might provide a better solution. However, it requires further investigation.    
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