0o,

universite

angers

OPA1 mutations induce mitochondrial DNA instability and
optic atrophy ‘plus’ phenotypes

Submitted by Emmanuel Lemoine on Wed, 12/11/2013 - 17:07

Titre

Type de
publication

Auteur

Editeur
Type
Année
Langue
Date
Numéro
Pagination
Volume

Titre de la
revue

ISSN

Mots-clés

OPA1 mutations induce mitochondrial DNA instability and optic atrophy ‘plus’
phenotypes

Article de revue

Amati-Bonneau, Patrizia [1], Valentino, Maria Lucia [2], Reynier, Pascal [3],
Gallardo, Maria Esther [4], Bornstein, Belén [5], Boissiere, Anne [6], Campos,
Yolanda [7], Rivera, Henry [8], de la Aleja, Jesis Gonzalez [9], Carroccia, Rosanna
[10], Iommarini, Luisa [11], Labauge, Pierre [12], Figarella-Branger, Dominique [13],
Marcorelles, Pascale [14], Furby, Alain [15], Beauvais, Katell [16], Letournel, Franck
[17], Liguori, Rocco [18], La Morgia, Chiara [19], Montagna, Pasquale [20], Liguori,
Maria [21], Zanna, Claudia [22], Rugolo, Michela [23], Cossarizza, Andrea [24],
Wissinger, Bernd [25], Verny, Christophe [26], Schwarzenbacher, Robert [27],
Martin, Miguel Angel [28], Arenas, Joaquin [29], Ayuso, Carmen [30], Garesse,
Rafael [31], Lenaers, Guy [32], Bonneau, Dominique [33], Carelli, Valerio [34]

Oxford University Press (OUP)

Article scientifique dans une revue a comité de lecture
2008

Anglais

2008/01/02

2

338 - 351

131

Brain

0006-8950

chronic progressive external ophthalmoplegia [35], dominant optic atrophy [36],
mitochondria [37], mitochondrial encephalomyopathy [38], mtDNA multiple deletions
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Mutations in OPA1, a dynamin-related GTPase involved in mitochondrial fusion,
cristae organization and control of apoptosis, have been linked to non-syndromic
optic neuropathy transmitted as an autosomal-dominant trait (DOA). We here report
on eight patients from six independent families showing that mutations in the OPA1
gene can also be responsible for a syndromic form of DOA associated with
sensorineural deafness, ataxia, axonal sensory-motor polyneuropathy, chronic
progressive external ophthalmoplegia and mitochondrial myopathy with cytochrome
c oxidase negative and Ragged Red Fibres. Most remarkably, we demonstrate that

Sgsilar;;e M these patients all harboured multiple deletions of mitochondrial DNA (mtDNA) in
g their skeletal muscle, thus revealing an unrecognized role of the OPA1 protein in

mtDNA stability. The five OPA1 mutations associated with these DOA ‘plus’
phenotypes were all mis-sense point mutations affecting highly conserved amino acid
positions and the nuclear genes previously known to induce mtDNA multiple
deletions such as POLG1, PEO1 (Twinkle) and SLC25A4 (ANT1) were ruled out. Our
results show that certain OPA1 mutations exert a dominant negative effect
responsible for multi-systemic disease, closely related to classical mitochondrial
cytopathies, by a mechanism involving mtDNA instability.
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