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MITOCHONDRIE




généralités

D’aprés A Textbook of
Histology

byv D Fawcett. Chapman
and Hall, N.Y. 1994




Morphologie

Vieasurements of VMitochondrial Membrane Structures
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Membrane externe




Espace intermembranaire
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Importation de
protéines
cytosoligues

Nature Reviews Molecular Cell
Biology 5; 519-530 (2004)



Composition: resume
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Cell 2003: 112 (4):481-490
Copyright 2004 from Elsevier



Fonctions

1 B-oxydation des acides gras:

myofibril fat droplet

mitochondnion

Molecular Biology of the Cell, 3rd edn




Production d’énergie:
organisation genérale

\ Acetyl Co-A—»

—




Cycle de Krebs

cytosol mitochondrie



NADH = Nicotinamide Adénine Dinucléotide réduit.
Le NAD+ est converti en NADH au cours de |'oxydation d'une molecule.
Le NAD+ est capable d'accepter deux électrons et un proton pour
donner un NADH.

Le NADH est produit au cours de nombreuses réactions : glycolyse,
hélice de Lynen et cycle de Krebs .

a Le FADHZ2.

FADHZ2 = Flavine Adénosine Dinucléotide réduit.

Le FAD est converti en FADH2 au cours de I'oxydation d'une molécule.
Le FAD est capable d'accepter deux électrons et deux protons pour
former le FADH2.

La principale réaction mitochondriale qui produit du FADHZ2 est
l'oxydation du succinate en fumarate au cours du cycle de Krebs .
L'enzyme qui catalyse cette réaction (succinate déshydrogénase) est
un des complexes de la chaine respiratoire.

Le FADH2 est également produit au cours de la transformation
d'acides gras en acétylCoA .
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Gradient électrochimique

Intermembrane space
| | H+ H+ H




ATP synthase

Nertre 427,407 - 408 (29 Jamary 2004)



Réesume du
métabolisme énergetique

Cnecogene (2006) 253, 46754682
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Resume
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Réesume: transport des protons

Pyruvate

MI

Pyruvate
Acides gras
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F. Lustenberger. Reproduction interdite




Resume:
lipides




Genome de la mitochondrie

10-100

proteins

>C-'~1um proteins

~~1000 proteins

Science (2006) 313, 5785: 314 - 318
copyright 2007 AAAS



Maladies génetiques

The Spectrum of Mitochondrial Disease.

Thistable presents just a sample of the many genetic and acquired disorders that can result in primary or secondary disturbances of
mitochondrial function. It demonstrates the importance of the intergenomic dialogue in contributing to the wide variety of disorders

e=sociated with mitcchondrial dysfunction.

Some disorders known to be
associated with mitDMNA mutaticns

MELAS
MERRF
NARP

Myoneurogastrointestinal disorder
arnd encephalopathy WMNGIE]

Pearson Marrow syndrome
Keams-Sayre-CFED

Leber hereditary optic neurcpathy
[LHOM)

Aminoglycoside-associated deafnass
Diabetes with deafress

Some mendelian (nDMNA) disorders of
mitechondrial function involeing
regulation of fusl hemeostasis

Luft dizs=asa

Leigh =ymdrome [Complex |,
COX, POH)

Alpers Diseasze

MCAD, SCAD, SCHAD, VLCAD,
LEHAD

Glutaric aciduria

Lethal infantile cardiomyopathy
Friedreich ataxia

Maturity on=set diabetes of young
Malignart hyp=rtbermia

Disorders of ketone utilization
mtONA depletion =yndromea
Reversible COX deficiency of infancy
Various defects of the Krebs Cycle
Pyruvate dehydrogenaze deficiancy
Fyruvate carboxylase deficiency
Fumarase deficiency

Carnitine palmitoyl transherase
deficiency

http://www.mitoresearch.org/

Some other primary disorders of
intramitochondrial enzymes

Methylmalonic acidemia
Erythropoietic porphyria
Fropicnic acidemia

Acute intermittent porphyria
Variegate porphyria

Maple syrup urine dissase
Monketatic byperglycinemia
Hereditary sideroblastic anemia
OTC Deficiency

CP% Deficiency




Maladies avec dysfonctionnement
mitochondrial non génétique

Disorders Sometimes Assoclated with Mitochondrial Dysfunction.

Some mendelian (nOMNA)
disarders with secondary
disturbances in
mitachondrial functiont

Hemochromatosis
Wilson disease

Batten disease

‘Wolft- Parkinson -White 1
Huntington disease
Merkes disease
Lesch-Nyhan syndrome

T nDhlY mutationes affecting
prateins that are not located in the
micchandria but which aker
mitechiandrial fumction.

T WY genemly has a non-
mitochendrial cause but is
somefimes seen in conpnchan
with comes of Complex | deficdency.

Pol ygemic and Genetotropiic  Awoimmurme Emaranmental
j o mm————
Aging _ Multiple sclerosis = AZT toxicity
Type |l diabates mallitus - : s
; : Systemic lupus ; FIALI toxcity
lqﬂ'lE'.l'DEL_Efl?tll: heart dis=ass : Erymernah:isis = LEE‘:‘. G]'EnidE and
Parkinson disease i Rheurmatoid arthitis : IMETCURY pEoisoning
Alzheimer dementia | Thymotoxicosis Ackee frut tomic
Congestive heart failura Primary biliary cirrhosis hypoglycamia

Matermnally nherited migraine
Niecin-resporsive
hypercholesterclemia
Postpartum cardiomyopeathy
flocholic myopathy
Wernicke encephalopathy
Reye syndrome
Burkitt ymphoma (BCLE)
Cancer metastasis (AW 23)
Irritable bowrel syndrome
Gastroparesis-Gl dysmotility

Frocaimamide lupus
Guillain-Baré syndrome

http://www.mitoresearch.org/

Doxorubicin cardictoxcity
Amincglycoside ototoxicity
and nephrotoxcity
Armytal poisoning
Carbon monoxide poisoning
Amphotericin nephrotoxcity
MPTP Parkinsonism
Vitamin deficiencies =such as

pellaga, berikeri, rickets,
and |CU axonal

neurcpathy and
pPEMEICUS anemia




Division

Chan DC. M Engl T Med 2007,356(17):1707-9
Copyright 2007 Maszachusets Medical Society.
All nghts reserved,




