
		
			[image: ARR.jpg]
		

	
		
			Case Report

			Volume 6 Issue 2 - January  2021

			DOI: 10.19080/ARR.2021.06.555681

		

		
			A Case Report of Family with Congenital Non-Syndromic Hearing Loss (NSHL) with Variants 
of Uncertain Significance (VUS) in GATA3 and 
COLA43 Genes

			Ashok Reddy Banala, Shehnaz Sultana, Sai Priya Reddygari, Pratibha Nallari, Sujatha Madireddy and Venkateshwari Ananthapur* 

			Institute of Genetics and Hospital for Genetic Diseases, Osmania University, India

			Submission: December 12, 2020; Published: January 05, 2021

			*Corresponding author: Venkateshwari Ananthapur, Institute of Genetics and Hospital for Genetic Diseases, Osmania University, India

			Abstract

			Objectives: Hearing impairment is the frequent sensory deficit in human populations. Non-syndromic hearing loss accounts for 70%, with autosomal recessive, autosomal dominant, X linked and mitochondrial mode of inheritance. The case report represents a family with two siblings having congenital non-syndromic hearing loss (NSHL), and mother with acquired deafness. The objective of the case report was to identify the gene mutations resulting in NSHL in the family.

			Methods: Next generation sequencing (NGS) based deafness gene panel was used to identify the gene variants in the family.

			Results: Next generation sequencing (NGS) based deafness gene panel results identified variant of uncertain significance (VUS) c.709_710insG (p. Ser237ArgfsTer67) in exon 3 of GATA3 (+) (ENST00000379328.3) gene in heterozygous condition with autosomal dominant pattern in the 7 years old male proband and his mother. Whereas a heterozygous missense variant c.872G>T (p. Gly291Val) with uncertain significance (VUS) in exon 15 of COL4A3 (+) (ENST00000396578.3) gene was identified only in the mother.

			Conclusion: Evaluating the causes of non-syndromic hearing loss is important for diagnosis, clinical management, genetic counselling, and potential prevention. 
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			Introduction	

			Hearing impairment is the frequent sensory deficit in human populations. Hearing loss occurs in 291 out of every 100,000 births in India [1]. Hearing loss has different etiologies and approximately 1% of all human genes are involved in the hearing process [2]. The two types of hearing loss caused by genetics are syndromic and non-syndromic. 30% of the hearing loss cases are syndromic, which presents abnormalities along with hearing impairment, whereas 70% of the cases are non-syndromic, where there are no other problems associated with hearing loss. Non-syndromic hearing loss is inherited in the following modes: autosomal recessive (80-85%), autosomal dominant (10-15%), X linked (1%) and mitochondrial (<1%). Non-syndromic hearing loss is caused due to variants in more than 150 genes [3-5]. Hearing loss can have a large impact on communication, levels 

of education, and psychosocial development and it is responsible for a subsequent decline in quality of life, especially in children. Evaluating the causes of hearing loss is important for clinical management, genetic counselling, and potential prevention. 

			Case Presentation 

			The case report presents a family of 7 years old male and 5 years old female siblings born to non-consanguineous parents with total congenital deafness and their mother with partial acquired deafness. The institutional ethical committee has approved the present study. Prior informed consent was obtained from the patient’s family. Both the siblings along with their mother has been evaluated for pathogenic variations by next generation sequencing (NGS) based deafness gene panel. The test results identified variant of uncertain significance (VUS) c.709_710insG (p. Ser237ArgfsTer67) in exon 3 of GATA3 (+) (ENST00000379328.3) gene in heterozygous condition with autosomal dominant pattern in the 7 years old male proband. The same GATA3 variant c.709_710insG (p. Ser237ArgfsTer67) in exon 3 was also detected in heterozygous state in his affected mother along with a heterozygous missense variant c.872G>T (p. Gly291Val) with uncertain significance (VUS) in exon 15 of COL4A3 (+) (ENST00000396578.3) gene. The heterozygous COL4A3 variant (p. Gly291Val) that was detected in the affected mother was not detected in both the siblings. Interestingly the test report of 5 years old female sibling does not indicate any pathogenic variations including the variations which was detected in the mother and other sibling.

			Discussion

			 GJB2 is the most prominent deafness gene. However, in the present family variants of unknown significance (VUS) were identified in the GATA3 and COL4A3 genes. GATA binding protein 3 (GATA3) gene is located on chromosome 10p15, belongs to the family of zinc finger transcription factor and binds to the [A/T] GATA [A/G] consensus sequence. GATA3 gene consists of two N-terminal transactivating domains (TA1 and TA2) and two C-terminal zinc finger domains (ZnF1 and ZnF2). GATA3 gene is a key regulator of auditory system development as it orchestrates cell differentiation [6,7] and expressed in most embryonic tissues [8] and almost in all auditory cell types [6]. A heterozygous single base pair insertion in exon 3 of the GATA3 gene (chr10: g.8100735_8100736insG; Depth: 27x) identified in the 7 years old proband results in a frameshift and premature truncation of the protein 67 amino acids downstream to codon 237 (p. Ser237ArgfsTer67; ENST00000379328.3). The variant has not been reported in the 1000 genomes, ExAC. The in-silico prediction# of the variant is found to be damaging by MutationTaster2. The reference region is conserved across species. Although the variant c.709_710insG (p. Ser237ArgfsTer67) identified in the proband in exon 3 of GATA3 gene is of uncertain significance (VUS), mutations in GATA3 gene causes hypoparathyroidism, sensorineural deafness, and renal dysplasia, also known as Barakat syndrome (OMIM#146255) [9]. It is also possible that mild mutations in GATA3 could cause non-syndromic hearing loss. The variants observed in the proband and mother indicates the deregulated functioning GATA3 gene and result in non-syndromic hearing loss.

			COL4A3 gene is located on chromosome 2q36-37 and encodes an α3 collagen chain of type IV collagen [10,11]. Zehnder et al. [12] discovered that the α3 chain is specifically expressed in collagen bundles in the basement membrane, spiral ligament, and spiral margin in human cochlea, suggesting that hearing loss may be due to cochlear micromechanical changes and are consistent with the helical ligament dysfunction [12]. A heterozygous missense variation in exon 15 of the COL4A3 gene (chr2: g.228119415G>T; Depth: 59x) may results in the amino acid substitution of Valine for Glycine at codon 291 (p. Gly291Val; ENST00000396578.3) which was detected in probands mother. Earlier study also reported similar variant in heterozygous state, in a patient affected with late-onset end stage renal disease (ESRD) [13]. The p. Gly291Val variant has not been reported in the 1000 genomes, ExAC. The in-silico predictions# of the variant are probably damaging by PolyPhen-2 (HumDiv), SIFT, LRT and Mutation Taster [2]. The reference codon is conserved across species. Mutations in COL4A3 gene also cause Alport syndrome-2 (OMIM#203780) and Alport syndrome-3 (OMIM#104200), a hereditary disorder of the basement membrane, resulting in a glomerulonephropathy causing renal failure. Progressive deafness and ocular anomalies may also occur [9].

			Conclusion

			In conclusion, genetic diagnosis plays an important role in the treatment and management of both congenital and later onset hearing loss. Success of cochlear implant may also depend on the genetic cause of the hearing loss [14]. It is utmost important to understand the relative contribution of genes involved in non-syndromic hearing loss (NSHL) in order to apply molecular diagnostics in clinical practice. Genetic testing also helps in offering pre- and post-natal diagnosis in the families with the history of non-syndromic hearing loss.
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