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Abstract

Project Code: BRG5180006

Project Title: Proteomic study of imported nuclear proteins into mitochondria in the
patients with mitochondrial disease: Leber Hereditary Optic Neuropathy

(LHON)
Investigator: Prof. Patcharee Lertrit, M.D. Ph.D.
Email address: patcharee.ler@mahidol.ac.th

Project Period: 3 years

Leber's Hereditary Optic Neuropathy (LHON) is one of the commonest mitochondrial
diseases causing total blindness, affecting predominantly in young male. Though either
of the primary mitochondrial DNA mutation 11778G>A, 14484T>C or 3460G>A is
essential to develop the disease, it cannot explain the characteristic features of LHON
such as male preference, incomplete penetrance, relatively later age of onset, though
mutation is present since birth. This calls for attention to nuclear genes as modifiers in
disease expression. In order to exolore the nuclear encoded mitochondrial proteins
which influence the development of LHON and to identify the nuclear response to the
LHON mutation, a proteomic approach was used to decipher the mitochondrial proteins
from fibroblasts of affected LHON (n=7), unaffected LHON (n=3) and the control (n=5).
2-DE followed by MS/MS analysis identified 29 proteins which were differentially
expressed between the 11778G>A LHON mutant fibroblasts and those of the controls.
The proteomic data were successfully validated by western blot analysis of 4 selected
proteins. Out of 29 proteins identified by 2-DE proteomics, 20 different proteins were
significantly different between the affected and the control groups while 23 proteins
were different between the unaffected and the controls. Comparison between the
affected and the unaffected groups revealed 7 different proteins which were significantly
different. Most of the proteins identified in the study were from the mitochondrial
proteins and they were down regulated in 11778G>A mutant fibroblasts. These proteins
were from the subunits of OXPHOS, intermediary metabolism, nucleoid related proteins,
chaperones, cristae remodeling and an anti-oxidant enzyme. Interestingly, the
proteomic profiles of the affected and unaffected LHON shared many proteins, revealing

the similar proteomic response to 11778G>A mutation, except some proteins which



were particularly observed in the comparisons between the affected and the control or
in the unaffected and the control. Protein-protein interaction analysis of identified
proteins showed two broad categories: those related with bioenergetic pathway and
those related with protein folding. This result is further supported by functional
annotation and clustering analysis. The important findings of the present proteomic
study are that the proteomic changes in the cells with LHON mutation were mostly
down regulation, and that the aerobic respiration and the protein quality control system
of the mitochondria are critically affected, the conditions that would be incompatible with

the higher energy demanding cells such as the retinal ganglion cells.
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