
Lack of mitochondrial topoisomerase I (TOP1mt) impairs
liver regeneration
Submitted by Guy Lenaers on Mon, 04/01/2019 - 16:48
Titre Lack of mitochondrial topoisomerase I (TOP1mt) impairs liver regeneration
Type de
publication Article de revue

Auteur
Khiati, Salim [1], Baechler, Simone A [2], Factor, Valentina M [3], Zhang, Hongliang
[4], Huang, Shar-Yin N [5], Dalla Rosa, Ilaria [6], Sourbier, Carole [7], Neckers,
Leonard [8], Thorgeirsson, Snorri S [9], Pommier, Yves [10]

Editeur National Academy of Sciences
Type Article scientifique dans une revue à comité de lecture
Année 2015
Langue Anglais
Date 8 Sept. 2015
Numéro 36
Pagination 11282-7
Volume 112
Titre de la
revue Proceedings of the National Academy of Sciences of the United States of America

ISSN 1091-6490

Mots-clés

Adenosine Triphosphate [11], Animals [12], Blotting, Western [13], Carbon
Tetrachloride [14], Cell Proliferation [15], Cells, Cultured [16], Chemical and Drug
Induced Liver Injury [17], DNA Topoisomerases, Type I [18], DNA, Mitochondrial
[19], Embryo, Mammalian [20], fibroblasts [21], Gene Knockout Techniques [22],
Glutathione [23], HCT116 Cells [24], Hepatocytes [25], Humans [26], Liver
Regeneration [27], Mice, Knockout [28], Microscopy, Electron, Transmission [29],
Mitochondria, Liver [30], Reactive Oxygen Species [31]

Résumé en
anglais

The liver has an exceptional replicative capacity following partial hepatectomy or
chemical injuries. Cellular proliferation requires increased production of energy and
essential metabolites, which critically depend on the mitochondria. To determine
whether Top1mt, the vertebrate mitochondrial topoisomerase, is involved in this
process, we studied liver regeneration after carbon tetrachloride (CCl4)
administration. TOP1mt knockout (KO) mice showed a marked reduction in
regeneration and hepatocyte proliferation. The hepatic mitochondrial DNA (mtDNA)
failed to increase during recovery from CCl4 exposure. Reduced glutathione was also
depleted, indicating increased reactive oxygen species (ROS). Steady-state levels of
ATP, O2 consumption, mtDNA, and mitochondrial mass were also reduced in primary
hepatocytes from CCl4-treated KO mice. To further test whether Top1mt acted by
enabling mtDNA regeneration, we tested TOP1mt KO fibroblasts and human colon
carcinoma HCT116 cells and measured mtDNA after 3-d treatment with ethidium
bromide. Both types of TOP1mt knockout cells showed defective mtDNA
regeneration following mtDNA depletion. Our study demonstrates that Top1mt is
required for normal mtDNA homeostasis and for linking mtDNA expansion with
hepatocyte proliferation.
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