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[ Abstract] Essential hypertension (EH) is a major risk factor for cardiovascular and cerebrovascular diseases, and is seriously
harmful to human health. Previous studies have noted that there is maternal inheritance of EH in some pedigrees. Consequently,
mutations in mitochondrial DNA (mtDNA) have become a new target for the pathogenesis of EH. Currently studies have found many
of mtDNA mutations associated with EH. These mutations have been confirmed to lead to the failure of oxidative phosphorylation
function, deficit in ATP synthesis, increase in reactive oxygen species (ROS) and mitochondrial-mediated cell death. Therefore, the
further study on mitochondrial dysfunction will provide new insights into the molecular mechanism of maternal inheritance of EH.
These mtDNA mutations should be considered as genetic markers for future molecular diagnosis of maternally inherited EH. The
present review summarized the mtDNA mutations associated with EH and the related molecular mechanism for EH.
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Figure 1  Genetic map of the human mitochondrial genome
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Table1 Summary of EH associated mtDNA mutations

Gene Point Nucleotide change Crowd/Nationality/Race Refs.
tRNA
tRNA'"® 4263 A—G Family /Chinese/Han Chinese [11, 14]
tRNA'"® 4291 T—C Family /JUSA [13]
tRNA'"® 4295 A—G Family /Chinese/Han Chinese [12, 17]
tRNAMe 4435 A—G Family /Chinese/Han Chinese [19, 20]
tRNAMe! 4454 T—C Sporadic /Chinese/Han Chinese [21, 22]
tRNAMe IRNACS 4401 A—G Family /Chinese/Han Chinese [24, 25]
tRNAS™ 4353 A—G Family /Chinese/Han Chinese [26]
tRNA™ 593 T—C
tRNAT?" 5553 T—C
Encoding protein gene
ND1 3308 T—C Family /Chinese/Han Chinese [27]
ND6 14484 T—C Family /Chinese/Han Chinese [29]
tRNA combined coding protein gene
tRNALeu(CUN)* 12330 A—G Family /Chinese/Han Chinese [30]
ND5* 12338 T—C
Other encoding genes
12S rRNA 1555 A—G Family /Chinese/Han Chinese [32, 33]
CytB 15059 G—A Sporadic /Russia [35]
50-bp deletion”
ND1 3519 C—T Family/ India [37, 38]
ND5 13204 G—A

EH: essential hypertension. tRNA: transfer RNA; lle: isoleucine; Met: methionine; GIn: glutamine; Phe; phenylalanine; Trp: tryptophane; Leu:
leucine; bp: base pair. "Mutational analysis of their mitochondrial genomes identifies the tRNA®"4353 A—G mutation, in conjunction with the
known tRNA™593 T—C mutation and tRNAT5553 T—C mutation in the same family with maternally inherited hypertension. “The
combination of tRNA-*12330 A—G and ND5 12338 T—C mutations may contribute to the hypertension in the family. “The 50-bp deletion,
co-occurring with ND1 3519 C—T and ND5 13204 G— A mutations, may account for hypertension.
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Identification of pathogenic mutations associated with EH in mitochondrial tRNA genes. tRNA genes are displayed in a 2D
cloverleaf representation and sorted according to their location in the mitochondrial genome
EH: essential hypertension; tRNA: transfer RNA, lle: isoleucine; Met: methionine; Gln: glutamine; Phe; phenylalanine; Trp: tryptophane. A: The location of the A4263G,
T4291C and A4295G mutation in the tRNA'", Black arrow indicates the position of the A4263G, T4291C and A4295G mutation (http:/Avww.mitomap.org/). B: The
location of the A4435G and T4454C mutation in the tRNAY®, Black arrow indicates the position of the A4435G and T4454C mutation (http://www.mitomap.org/). C: The
location of the A4401G mutation in the tRNAM® and tRNA®". Black arrow indicates the position of the A4401G mutation. D: The location of the T4353C in the tRNAG'",
C593T in the tRNA™® and C5553T in the tRNA™ mutation. Black arrow indicates the position of the T4353C, C593T and C5553T mutation

Figure 2
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