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Pedigree Model of Human mtDNA Heteroplasmy Inheritance
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ABSTRACT

Mitochondrial DNA (mtDNA) mutation has been observed to cause various diseases including
deafness, blindness (LHON), and late-onset neurodegenerative diseases. Until recently, there is no
effective way to treat patients with the disease caused by mtDNA mutations, thus preventing
transmission of the pathogenic mtDNA mutations become an important strategy. Typically, an affected
individual carried the pathogenic mtDNA mutation in a heteroplasmic condition— a mixture of wild type
and mutated mtDNA. The mother who also carried heteroplasmic mtDNA mutations generally transmits
a random proportion of mutated mtDNA to her children, generating random shift in heteroplasmy level.
This random shift complicates recurrent risk estimation in a family carrying the mtDNA mutation;
therefore, understanding mtDNA heteroplasmy transmission is necessary. This project aims to develop
a pedigree model of human mtDNA heteroplasmy inheritance using both computational and statistical
techniques. The principle of this model was based on random genetic drift theory and all important
parameter values were estimated from human clinical pedigree data collected from published
literature. This model would be useful in terms of both fundamental knowledge and clinical
applications.
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