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Mitochondrial Functions

B-oxidation
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Electrochemical gradient allows proton flow back into the matrix
through Complex V [ATPase] to phosphorylate ADP —ATP
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Phenotypes associated with mtONA |point mutations

Nucleotide ~ Mutation @ _Gene

Clinical Phenotype

LHON (primary mutations) 3460
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mtDNA

Maternal inheritance

K,

cenmes

kb ® O kb

Hae Il restriction enzyme polymorphism
in mitochondrial DHA (16.4Kkb)




2 small number of mother! Sy P ;
mother with mitochondria, selected rand;my’ contribution contribution  possible

mild or no Symptoms  goes into each earty eggcell from mother from father  outcome
"Bottleneck Effect”




Mitochondrial nDNA genes

estimated >1200 genes

Structural subunits of ETC complexes
Assembly of ETC complexes
Intergenomic signaling
Mitochondrial assembly & stability
Mitochondrial replication/biogenesis
Fusion <— Fission

Fatty acid oxidation pathway

Krebs cycle proteins






Mito nDNA genes

NDUFVI1
NDUFV?2

NDUFSI1
NDUFS2
NDUFS4
NDUFS6

NDUFS7
NDUFS8

Flavoprotein
SDHD

Synthesis of
CoQ10

Leukodystrophy, myoclonic epilepsy; LD
Leigh disease

Leigh disease

cardiomyopathy, encephalopathy
FTT, hypotonia, Leigh-like
Leigh disease; adult myopathy

Leigh disease
Leigh disease

Leigh disease
Hereditary paraganglioma

Ataxia, myopathy, seizures



Factors of mitochondrial assembly/stability, ox-phos

COX assembler
COX assembler, Cu*?
COX assembler, Cu™

COX assembler
Heme A synthesis

Nucleotide pool

Nucleotide pool
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kb deletion
Kss

hypotonia, cerebellar ataxia, leukodystrophy,
Friedreich ataxia, hereditary spastic paraplegia,
Leigh, MERRF, Alpers, Kearns-Sayre syndromes

" trichothiodystrophy,
GH deficiency, !
hypothalamic dry brittle hair

h o
ricsm sensorineural deafness.
facial dysmorphism

optic atrophy, hypothyroidism,
retinal atrophy, hypoparathyroidism
ptosis, PEO

hepatic failure,
Alpers syndrome hypertrophic
rt block,
sudden death

exocrine pancreatic
dysfunction,
diabetes meliitus

proximal tubulopathy,
tubulointerstitial
thrombopenia, nephritis,
myelodysplasia nephrotic syndrome,
renal failure

diarrhea, CIPO,
villous atrophy
muscle weakness,

peripheral neuropathy

mottled pigmentation, / | arthralgia ?

hypertrichosis arthritis ?




Diagnosis of Mitochondrial Disorder

Clinical multi-system problems
Physiologic abnormalities
Biochemical abnormalities
Pathologic features

ETC dysfunction

Molecular diagnosis
mtDNA
nDNA



