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            Abstract
Mitochondrial diseases are a group of genetic disorders that are characterized by defects in oxidative phosphorylation and caused by mutations in genes in the nuclear DNA (nDNA) and mitochondrial DNA (mtDNA) that encode structural mitochondrial proteins or proteins involved in mitochondrial function. Mitochondrial diseases are the most common group of inherited metabolic disorders and are among the most common forms of inherited neurological disorders. One of the challenges of mitochondrial diseases is the marked clinical variation seen in patients, which can delay diagnosis. However, advances in next-generation sequencing techniques have substantially improved diagnosis, particularly in children. Establishing a genetic diagnosis allows patients with mitochondrial diseases to have reproductive options, but this is more challenging for women with pathogenetic mtDNA mutations that are strictly maternally inherited. Recent advances in in vitro fertilization techniques, including mitochondrial donation, will offer a better reproductive choice for these women in the future. The treatment of patients with mitochondrial diseases remains a challenge, but guidelines are available to manage the complications of disease. Moreover, an increasing number of therapeutic options are being considered, and with the development of large cohorts of patients and biomarkers, several clinical trials are in progress.
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                    Figure 1: Schematic representation of oxidative phosphorylation.[image: ]


Figure 2: Human mitochondrial genome.[image: ]


Figure 3: Genes associated with human mitochondrial diseases and their role in mitochondrial function.[image: ]


Figure 4: Clinical presentations of mitochondrial diseases.[image: ]


Figure 5: Brain MRI of patients with Leigh syndrome or mitochondrial encephalomyopathy with lactic acidosis and stroke-like episodes syndrome.[image: ]


Figure 6: Diagnostic algorithm for suspected mitochondrial diseases.[image: ]


Figure 7: Heteroplasmy causes mitochondrial bottleneck during oogenesis.[image: ]


Figure 8: Reproductive options for women with mitochondrial DNA mutations.[image: ]
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