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 Abstract 

Advances in genomic technology have made sequencing of the entire human genome possible.  The next 

generation sequencing (NGS) technology has been widely used in research laboratories. The ability to sequence a 

group of target genes by NGS is particularly useful for molecular diagnosis of genetically heterogeneous clinical 

syndromes while reducing cost and time. However its application to molecular diagnosis in clinical laboratories is 

still in its infancy due to the lack of commonly recognized guidelines. A group of complex diseases are more 

challenging to make accurate molecular diagnosis by conventional methods, like mitochondrial disorders, that can 

be caused by mutations in both nuclear and mitochondrial genomes. To develop a comprehensive NGS based 

assay for molecular diagnosis of clinically and genetically heterogeneous disorders in a clinical setting requires the 

implementation of proper quantitative and qualitative controls. The inclusion of control procedures and samples 

assure the highest quality performance required in a clinical laboratory. Besides quality assurance program, 

examples will be presented to show the use of pathway-focused gene panels and whole exome sequencing can help 

to illustrate the positive impact that NGS testing and improve the diagnostic yield while reducing cost and time 

needed to reach a molecular diagnosis. 
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