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SAMPLE INFORMATION   

Name : -   Date Received :  - 

Medical ID : -   Date of Report : -  

Date of Birth : -   Req. Physician : -  

Location : -   Barcode : - 

Material : WHOLE PERIPHERAL BLOOD   Reason of referal:  Referral for Barth syndrome  

Clinical Exome analysis by Next Generation Sequencing - Rare Diseases Panel  

 

Results associated with the reason of referral  
 

PATHOGENIC VARIANT IDENTIFIED  

 
 

Gene  Variant  Clinical Significance  Zygosity  

TAFAZZIN  NM_000116.5:c.718G>A, p.(Gly240Arg)  Pathogenic variant  Heterozygous  

FLNC  NM_001458.5:c.1972A>G, p.(Ile658Val)  Variant of Uncertain Significance (VUS)  Heterozygous  

SCNN1B  NM_000336.3:c.998G>A, p.(Gly333Asp)  Variant of Uncertain Significance (VUS)  Heterozygous  

SMCHD1  NM_015295.3:c.263A>G, p.(Asp88Gly)  Variant of Uncertain Significance (VUS)  Heterozygous  
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Variants Details  
 

TAFAZZIN, Exon 10, NM_000116.5:c.718G>A, p.(Gly240Arg)  ClinGen  

 HPO  

 ClinVar  

 

 

This sequence change replaces glycine with arginine at codon 240 of the TAZ protein (p.Gly240Arg). The glycine residue 

is moderately conserved and there is a moderate physicochemical difference between glycine and arginine. This variant is not 

present in population databases (ExAC no frequency). This missense change has been observed in individual(s) with Barth 

syndrome co-segregating with disease in an X-linked fashion (PMID: 4685904, 9382096, 11896212, 23345479). It has also been 

observed to segregate with disease in related individuals. Algorithms developed to predict the effect of sequence changes on 

RNA splicing suggest that this variant may create or strengthen a splice site. The ACMG/AMP guidelines used for classification 

are PM3, PM2, PP3, PS1, PP2 (PMID: 31479589, 25741868).For these reasons, this variant has been classified as Pathogenic.  

Cardiolipin is a complex glycerophospholipid with 4 acyl groups that localizes to the mitochondrial inner membrane and 

has a role in mitochondrial structure and function. TAZ is a mitochondrial transacylase that catalyzes remodeling of immature 

cardiolipin to its mature composition containing a predominance of tetralinoleoyl moieties (PMID: 21068380). Pathogenic/likely 

pathogenic mutations in TAZ (TAFAZZIN) gene cause Barth syndrome, an X-linked multi-systemic disorder with cardiac 

manifestations, (cyclic) neutropenia, increased urinary excretion of 3-methylglutaconic acid and skeletal myopathy 

(OMIM:302060). Cardiac manifestations include dilated cardiomyopathy (DCM), hypertrophic cardiomyopathy (HCM), 

endocardial fibroelastosis, left ventricular non-compaction (LVNC), ventricular arrhythmia, sudden cardiac arrest or death, 

prolonged QTc and heart transplant. Not all boys with Barth syndrome have all of the above features. Due to TAZ's location on 

the X chromosome, males with a pathogenic variant in TAZ are at higher risk of developing Barth syndrome than females. There 

are a couple of case reports of females developing Barth syndrome, but that is due to extreme skewing of the expression of the X 

chromosome (one case) and structural/loss of function variation in another female.  

 

 

 

 

 

 

 

 

 

https://search.clinicalgenome.org/kb/genes?page=1&size=25&search=TAFAZZIN
https://hpo.jax.org/app/browse/search?q=TAFAZZIN&navFilter=all
https://www.ncbi.nlm.nih.gov/clinvar?term=(NM_000116.5%5bVariant%20name%5d)%20AND%20c.718G%3eA%5bVariant%20name%5d
https://www.ncbi.nlm.nih.gov/pubmed/?term=4685904,%209382096,%2011896212,%2023345479
https://www.ncbi.nlm.nih.gov/pubmed/?term=31479589,%2025741868
https://www.ncbi.nlm.nih.gov/pubmed/?term=21068380


CONFIDENTIAL   Page  3 of 9   

 

 

Genekor Medical S.A. | 52, Spaton Ave., 15344, Gerakas, Athens, Greece ,G.E.MI. nr: 0007856001000  

email: info@genekor.com, www.genekor.com | Tel. (+30) 210 6032138 Fax. (+30) 210 6032148  

Scientific Director: George Nasioulas PhD  

Name:  TUDORACHE ANDREI  Barcode : 23015982  

  

 

Electronically Signed by         -   
                                                   - George Nasioulas, PhD Molecular Biologist, Scientific Director, AMKA:26025301255  
Genekor a company certified with ELOT EN ISO 9001:2015 (Cert. No 041150049) and accredited under the terms of ELOT EN ISO 15189:2012 (Cert. No. 822)  

 
 
 

FLNC ,Exon 12, NM_001458.5:c.1972A>G, p.(Ile658Val)  ClinGen  

 HPO  

 ClinVar  

 

 

Gene FLNC OMIM 

Disease associated with 
pathogenic variants in this gene 

[Arrhythmogenic right ventricular dysplasia, familial;Autosomal 
dominant],[Cardiomyopathy, familial hypertrophic, 26;Autosomal 
dominant],[Cardiomyopathy, familial restrictive 5;Autosomal 
dominant],[Myopathy, distal, 4;Autosomal dominant],[Myopathy, 
myofibrillar, 5;Autosomal dominant] 

Variant NM_001458.5:c.1972A>G, p.(Ile658Val) 

Zygosity Heterozygous 

Type of variant Missense 

Allele frequency (dbSNP) 0.003% rs1180660465  

Grantham score 29 

Protein position information In a domain of the protein that is not known to be functionally important 

ClinVar Variation ID: - 

In silico analysis  Damaging 

Clinical Significance Variant of Uncertain Significance (VUS) 

 

 

SCNN1B ,Exon 6, NM_000336.3:c.998G>A, p.(Gly333Asp)  ClinGen  

 HPO  

 ClinVar  

 

 

Gene SCNN1B OMIM 

Disease associated with 
pathogenic variants in this gene 

[Bronchiectasis with or without elevated sweat chloride 1;Autosomal 
dominant],[Liddle syndrome 1;Autosomal 
dominant],[Pseudohypoaldosteronism, type IB2, autosomal 
recessive;Autosomal recessive] 

Variant NM_000336.3:c.998G>A, p.(Gly333Asp) 

Zygosity Heterozygous 

Type of variant Missense 

Allele frequency (dbSNP) 0.003% rs766312579  

Grantham score 94 

https://search.clinicalgenome.org/kb/genes?page=1&size=25&search=FLNC
https://hpo.jax.org/app/browse/search?q=FLNC&navFilter=all
https://www.ncbi.nlm.nih.gov/clinvar?term=(NM_001458.5%5bVariant%20name%5d)%20AND%20c.1972A%3eG%5bVariant%20name%5d
https://www.omim.org/entry/
https://www.ncbi.nlm.nih.gov/snp/rs1180660465
https://www.ncbi.nlm.nih.gov/clinvar/?term=-
https://search.clinicalgenome.org/kb/genes?page=1&size=25&search=SCNN1B
https://hpo.jax.org/app/browse/search?q=SCNN1B&navFilter=all
https://www.ncbi.nlm.nih.gov/clinvar?term=(NM_000336.3%5bVariant%20name%5d)%20AND%20c.998G%3eA%5bVariant%20name%5d
https://www.omim.org/entry/
https://www.ncbi.nlm.nih.gov/snp/rs766312579
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Protein position information In a domain of the protein that is not known to be functionally important 

ClinVar Variation ID: - 

In silico analysis  Damaging 

Clinical Significance Variant of Uncertain Significance (VUS) 

 

 

SMCHD1 ,Exon 3, NM_015295.3:c.263A>G, p.(Asp88Gly)  ClinGen  

 HPO  

 ClinVar  

 

 

Gene SMCHD1 OMIM 

Disease associated with 
pathogenic variants in this gene 

[Bosma arhinia microphthalmia syndrome;Autosomal 
dominant],[Fascioscapulohumeral muscular dystrophy 2, 
digenic;Digenic dominant] 

Variant NM_015295.3:c.263A>G, p.(Asp88Gly) 

Zygosity Heterozygous 

Type of variant Missense 

Allele frequency (dbSNP) 0,03% rs766312579  

Grantham score 94 

Protein position information In a domain of the protein that is not known to be functionally important 

ClinVar Variation ID: 252695 

In silico analysis  Tolerated 

Clinical Significance Variant of Uncertain Significance (VUS) 

 

https://www.ncbi.nlm.nih.gov/clinvar/?term=-
https://search.clinicalgenome.org/kb/genes?page=1&size=25&search=SMCHD1
https://hpo.jax.org/app/browse/search?q=SMCHD1&navFilter=all
https://www.ncbi.nlm.nih.gov/clinvar?term=(NM_015295.3%5bVariant%20name%5d)%20AND%20c.263A%3eG%5bVariant%20name%5d
https://www.omim.org/entry/
https://www.ncbi.nlm.nih.gov/snp/rs766312579
https://www.ncbi.nlm.nih.gov/clinvar/?term=252695
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Methodology  

 
Genomic DNA was extracted from the sample under investigation and was analysed by a solution based capture 

approach using the target enrichment panel (Kapa Hyper Cap,ROCHE). Sequencing was carried out using the DNBSEQ-G400 

sequencing platform (MGI). Reads were aligned to the reference sequence (GRCh37), and sequence changes were identified and 

interpreted in the context of a single clinically relevant transcript. Unless otherwise stated, this assay targets all coding regions of 

the indicated transcripts and 10 base pairs of flanking intronic sequences. The mean coverage was 151X with 99% of all targeted 

regions sequenced with >=20x depth.  

Based on the available patient information, the following diagnostic algorithm was used.  

- 180 genes described in the OMIM and HGMD databases were selected as genes associated with cardiomyopathy were 

selected.  

- Variant classification was performed according to the ACMG AND AMP guidelines (PMID: 25741868)  

- Analysis of the mutations with damaging effect (frameshift, nonsense, missense, splicing mutations etc.) as well as de novo 

mutations was obtained.  

- All clinically significant observations were confirmed by Sanger Sequencing analysis on SeqStudio Genetic Analyzer (Thermo 

Fisher Scientific). The presence of large genomic rearrangements (LGRs), was investigated using the commercial computational 

algorithm SeqPilotVersion 4.4 Build 505 (JSI Medical System). The presence of LGRs is verified by use the MLPA method 

(Multiplex Ligation-dependent Probe Amplification, MRC Holland; PMID: 10978226).  

*Note:  

Every molecular test has an internal 0,5-1% chance of failure. This is due to rare molecular events and factors related to 

the preparation and analysis of the samples. Unless otherwise stated, this assay targets all coding regions of the indicated 

transcripts and 10 base pairs of flanking intronic sequences. Therefore, this method cannot detect variants in deep intronic or 

enhancer/promoter regions.  

The method used achieves 99% sensitivity and specificity for single nucleotide variants and insertions and deletions  
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Details about non-pathogenic variants  

 
All individuals carry DNA changes (i.e., variants), and most variants do not increase an individual's risk of the disease. When 

identified, variants of uncertain significance (VUS) are reported. Findings of variants of uncertain significance (VUS) in 

autosomal recessive diseases are not reported unless they co-exist with another finding (pathogenic, likely pathogenic or 

VUS in the same gene). Benign variants (Polymorphisms) are not reported and available data indicate that these variants 

most likely do not cause increased risk of the disease. Present evidence does not suggest that non-clinically significant 

variant findings be used to modify patient medical management beyond what is indicated by the personal and family history 

and any other clinically significant findings. 

 

Genes Analyzed (Table 1)  

AARS2 ABCC6 ABCC9 ACAD9 ACADVL ACTA1 ACTC1 ACTN2 AGK 

AGL ALMS1 ALPK3 ANO5 APOA1 BAG3 BRAF CACNA1C CALM3 

CAPN3 CASQ2 CAV3 CBL CDH2 COX15 CPT2 CRPPA CRYAB 

CSRP3 CTC1 DBH DES DMD DNAJC19 DOLK DPM3 DSC2 

DSG2 DSP DYSF EEF1A2 ELAC2 EMD EPG5 ETFA ETFB 

ETFDH EYA4 FBXL4 FHL1 FHOD3 FKRP FKTN FLNC FXN 

GAA GATA4 GATA6 GBE1 GLA GLB1 GMPPB GTPBP3 GUSB 

HADHA HCN4 HFE HRAS IDUA JPH2 JUP KCNQ1 KLHL24 

KRAS LAMA2 LAMP2 LDB3 LMNA LZTR1 MAP2K1 MAP2K2 MED12 

MIB1 MIPEP MLYCD MTO1 MYBPC3 MYH6 MYH7 MYL2 MYL3 

MYOT MYPN NDUFAF2 NEXN NF1 NKX2-5 NONO NRAS PCCA 

PCCB PDLIM3 PKP2 PLEC PLN PNPLA2 PPA2 PPP1CB PRKAG2 

PTPN11 QRSL1 RAF1 RASA1 RBCK1 RBM20 RIT1 RMND1 RYR2 

SCN5A SCNN1B SCNN1G SCO1 SCO2 SDHA SGCA SGCB SGCD 

SGCG SHOC2 SLC22A5 SLC25A20 SLC25A4 SMCHD1 SOS1 SOS2 SPEG 

SPRED1 TAB2 TAFAZZIN TBX20 TBX5 TCAP TGFB3 TMEM43 TMEM70 

TNNC1 TNNI3 TNNI3K TNNT2 TPM1 TRIM32 TSFM TTN TTR 

VCL VCP VPS13A  
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Family tree  

 

 
  

Note:     The information shown on the family tree has been provided by the patient and not by medical records. 



CONFIDENTIAL   Page  8 of 9   

 

 

Genekor Medical S.A. | 52, Spaton Ave., 15344, Gerakas, Athens, Greece ,G.E.MI. nr: 0007856001000  

email: info@genekor.com, www.genekor.com | Tel. (+30) 210 6032138 Fax. (+30) 210 6032148  

Scientific Director: George Nasioulas PhD  

Name:  TUDORACHE ANDREI  Barcode : 23015982  

  

 

Electronically Signed by         -   
                                                   - George Nasioulas, PhD Molecular Biologist, Scientific Director, AMKA:26025301255  
Genekor a company certified with ELOT EN ISO 9001:2015 (Cert. No 041150049) and accredited under the terms of ELOT EN ISO 15189:2012 (Cert. No. 822)  

 

Literature  

 
1.      Richards S, Aziz N, Bale S, Bick D, Das S, Gastier-Foster J, Grody WW, Hegde M, Lyon E, Spector E, Voelkerding K, Rehm HL; 

ACMG Laboratory Quality Assurance Committee. Standards and guidelines for the interpretation of sequence variants: a joint 

consensus recommendation of the American College of Medical Genetics and Genomics and the Association for Molecular 

Pathology. Genet Med. 2015 May;17(5):405-24. doi: 10.1038/gim.2015.30. Epub 2015 Mar 5. (PMID: 25741868) PMCID: 

PMC4544753.  

2.      Harrison SM, Biesecker LG, Rehm HL. Overview of Specifications to the ACMG/AMP Variant Interpretation Guidelines. Curr 

Protoc Hum Genet. 2019 Sep;103(1):e93. doi: 10.1002/cphg.93. (PMID: 31479589) PMCID: PMC6885382.  

3.      Kalia SS, Adelman K, Bale SJ, Chung WK, Eng C, Evans JP, Herman GE, Hufnagel SB, Klein TE, Korf BR, McKelvey KD, Ormond KE, 

Richards CS, Vlangos CN, Watson M, Martin CL, Miller DT. Recommendations for reporting of secondary findings in clinical 

exome and genome sequencing, 2016 update (ACMG SF v2.0): a policy statement of the American College of Medical 

Genetics and Genomics. Genet Med. 2017 Feb;19(2):249-255. doi: 10.1038/gim.2016.190. Epub 2016 Nov 17. Erratum in: Genet 

Med. 2017 Apr;19(4):484. PMID: 27854360.  

4.      Landrum MJ, Chitipiralla S, Brown GR, Chen C, Gu B, Hart J, Hoffman D, Jang W, Kaur K, Liu C, Lyoshin V, Maddipatla Z, Maiti R, 

Mitchell J, O Leary N, Riley GR, Shi W, Zhou G, Schneider V, Maglott D, Holmes JB, Kattman BL. ClinVar: improvements to 

accessing data. Nucleic Acids Res. 2020 Jan 8;48(D1):D835-D844. doi: 10.1093/nar/gkz972. (PMID: 31777943) PMCID: 

PMC6943040.  

5.      Köhler S, Gargano M, Matentzoglu N, Carmody LC, Lewis-Smith D, Vasilevsky NA, Danis D, Balagura G, Baynam G, Brower AM, 

Callahan TJ, Chute CG, Est JL, Galer PD, Ganesan S, Griese M, Haimel M, Pazmandi J, Hanauer M, Harris NL, Hartnett MJ, 

Hastreiter M, Hauck F, He Y, Jeske T, Kearney H, Kindle G, Klein C, Knoflach K, Krause R, Lagorce D, McMurry JA, Miller JA, Munoz-

Torres MC, Peters RL, Rapp CK, Rath AM, Rind SA, Rosenberg AZ, Segal MM, Seidel MG, Smedley D, Talmy T, Thomas Y, Wiafe SA, 

Xian J, Yüksel Z, Helbig I, Mungall CJ, Haendel MA, Robinson PN. The Human Phenotype Ontology in 2021. Nucleic Acids Res. 

2021 Jan 8;49(D1):D1207-D1217. doi: 10.1093/nar/gkaa1043. (PMID: 33264411) PMCID: PMC7778952.  

6.      Rivera-Muñoz EA, Milko LV, Harrison SM, Azzariti DR, Kurtz CL, Lee K, Mester JL, Weaver MA, Currey E, Craigen W, Eng C, Funke B, 

Hegde M, Hershberger RE, Mao R, Steiner RD, Vincent LM, Martin CL, Plon SE, Ramos E, Rehm HL, Watson M, Berg JS. ClinGen 

Variant Curation Expert Panel experiences and standardized processes for disease and gene-level specification of the 

ACMG/AMP guidelines for sequence variant interpretation. Hum Mutat. 2018 Nov;39(11):1614-1622. doi: 

10.1002/humu.23645. (PMID: 30311389) PMCID: PMC6225902.  

7.      Miller DT, Lee K, Gordon AS, Amendola LM, Adelman K, Bale SJ, Chung WK, Gollob MH, Harrison SM, Herman GE, Hershberger 

RE, Klein TE, McKelvey K, Richards CS, Vlangos CN, Stewart DR, Watson MS, Martin CL; ACMG Secondary Findings Working 

Group. Recommendations for reporting of secondary findings in clinical exome and genome sequencing, 2021 update: a 

policy statement of the American College of Medical Genetics and Genomics (ACMG). Genet Med. 2021 May 20. doi: 

10.1038/s41436-021-01171-4. Epub ahead of print. (PMID: 34012069)  

8.      Miller DT, Lee K, Chung WK, Gordon AS, Herman GE, Klein TE, Stewart DR, Amendola LM, Adelman K, Bale SJ, Gollob MH, 

Harrison SM, Hershberger RE, McKelvey K, Richards CS, Vlangos CN, Watson MS, Martin CL; ACMG Secondary Findings Working 

Group. ACMG SF v3.0 list for reporting of secondary findings in clinical exome and genome sequencing: a policy statement 

https://www.ncbi.nlm.nih.gov/pubmed/?term=25741868
https://www.ncbi.nlm.nih.gov/pubmed/?term=31479589
https://www.ncbi.nlm.nih.gov/pubmed/?term=31777943
https://www.ncbi.nlm.nih.gov/pubmed/?term=33264411
https://www.ncbi.nlm.nih.gov/pubmed/?term=30311389
https://www.ncbi.nlm.nih.gov/pubmed/?term=34012069


CONFIDENTIAL   Page  9 of 9   

 

 

Genekor Medical S.A. | 52, Spaton Ave., 15344, Gerakas, Athens, Greece ,G.E.MI. nr: 0007856001000  

email: info@genekor.com, www.genekor.com | Tel. (+30) 210 6032138 Fax. (+30) 210 6032148  

Scientific Director: George Nasioulas PhD  

Name:  TUDORACHE ANDREI  Barcode : 23015982  

  

 

Electronically Signed by         -   
                                                   - George Nasioulas, PhD Molecular Biologist, Scientific Director, AMKA:26025301255  
Genekor a company certified with ELOT EN ISO 9001:2015 (Cert. No 041150049) and accredited under the terms of ELOT EN ISO 15189:2012 (Cert. No. 822)  

of the American College of Medical Genetics and Genomics (ACMG). Genet Med. 2021 May 20. doi: 10.1038/s41436-021-

01172-3. Epub ahead of print. (PMID: 34012068)  

7. Man E et al. NGS identifies TAZ mutation in a family with X-linked dilated cardiomyopathy. BMJ Case Rep. 2013 Jan 

22;2013:bcr2012007529. doi: 10.1136/bcr-2012-007529. (PMID: 23345479) 

8. D'Adamo P et al. The X-linked gene G4.5 is responsible for different infantile dilated cardiomyopathies. Am J Hum Genet. 1997 

Oct;61(4):862-7. doi: 10.1086/514886. (PMID: 9382096) 

9. Bissler JJ et al. Infantile dilated X-linked cardiomyopathy, G4.5 mutations, altered lipids, and ultrastructural malformations of 

mitochondria in heart, liver, and skeletal Lab Invest. 2002 Mar;82(3):335-44. doi: 10.1038/labinvest.3780427. (PMID: 11896212) 

10. Acehan D et al. Cardiac and skeletal muscle defects in a mouse model of human Barth syndrome. J Biol Chem. 2011 Jan 

14;286(2):899-908. doi: 10.1074/jbc.M110.171439. (PMID: 21068380) 

11. Lindenbaum RH et al. Two cases of endocardial fibroelastosis--possible x-linked determination. Br Heart J. 1973 Jan;35(1):38-

40. doi: 10.1136/hrt.35.1.38. (PMID: 4685904) 

12. Richards S et al. Standards and guidelines for the interpretation of sequence variants: a joint consensus recommendation of 

the American College of Medical Genetics and Genomics Genet Med. 2015 May;17(5):405-24. doi: 10.1038/gim.2015.30. 

(PMID: 25741868) 

13. Harrison SM et al. Overview of Specifications to the ACMG/AMP Variant Interpretation Guidelines. Curr Protoc Hum Genet. 

2019 Sep;103(1):e93. doi: 10.1002/cphg.93. (PMID: 31479589) 

https://www.ncbi.nlm.nih.gov/pubmed/?term=34012068
https://www.ncbi.nlm.nih.gov/pubmed/?term=23345479
https://www.ncbi.nlm.nih.gov/pubmed/?term=9382096
https://www.ncbi.nlm.nih.gov/pubmed/?term=11896212
https://www.ncbi.nlm.nih.gov/pubmed/?term=21068380
https://www.ncbi.nlm.nih.gov/pubmed/?term=4685904
https://www.ncbi.nlm.nih.gov/pubmed/?term=25741868
https://www.ncbi.nlm.nih.gov/pubmed/?term=31479589

