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mtDNA

200-5000x circular DNA

15-17 kb; encodes 37 genes 

strictrly maternal inheritance

highly mutable



mtDNA haplogroups



mtDNA mutations

rate of mutated mtDNA affects 
phenotype: heteroplasmy

myopathy, lactic acidosis, stroke-like 
episodes, Kearns-Sayre syndrome

need to investigate fluctuations in the 
levels of heteroplasmy



Methods

mito-mice with pathogenic 4696bp 
deletion-mutant mtDNA

estimation of mutated mtDNA in 
tissues (southern blot) and in 
superovulated/nongrowing oocytes (rt-
PCR)



mut. mtDNA in tissues

normalized with mut. mtDNA in 30-
day old mice tail tissue

mut. mtDNA proportion raised in 
tissues over time

no negative selection against 
hypermutated mtDNA cells





mut. mtDNA in offspring

proportion of mut. mtDNA decreased in 
offspring relative to maternal age

no correlation between maternal age and 
litter size

decrease of mut. mtDNA in 
superovulated oocytes over time



Offspring of ovary-grafted mice

mito-mice ovary grafted to B6mtspr 
mice for prolonged reproductive span

proportion of mut. mtDNA declined in 
offspring





Possible mechanisms

selection against oocytes or post-
implantation embryos

selective ovulation

mut. mtDNA gradually disappearing 
from oocytes



Nongrowing oocytes



Discussion

mut. mtDNA differentialy accumulates 
in somatic tissues

energy requirement threshold

mechanisms of decreasing mut. mtDNA 
in oocytes unknown

cannot apply to humans
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