MITOCHONDRIA


Cristae for surface area


varying morphology, size, number, location depending upon cell type


typically long thin tubules; tethered to cytoskeleton


dynamic:  constantly fusing/dividing (so mtDNA can recombine)


specialized pumps and carriers for inner membrane


Endosymbiont Hypothesis:
double-membrane (one mt, one plamsic)






circular genome






prokaryotic translation mech.






unique genetic code


Functions:
ATP (TCA, oxphos)




apoptosis




lipid synth




heme synth




FA metabolism (B-oxidation)




AA metabolism/synth





urea degradation




ion storage/homeostasis




developmental pathways (cell fate)


Disease:
neuromuscular




cardiomyopathies




liver disorders





aging




cancer


mtDNA:
16kb ( easily sequenced




13 proteins (of 1000 total) ( rest must be imported from cytosol




slightly different genetic code between organisms

multi-subunit complexes encoded both by mtDNA and nucleus

PROTEIN IMPORT – post-translational


1. targeting (cytosol ( mitochondria)


2. translocation (one or both membranes)


3. sorting (OM, IM, IMS, Matrix)


which subunits are nuclear and mt encoded varies between organisms


lipids must also be imported from ER to mitochondria (mech. unknown)


following importation:  pulse (radioactive protein) – chase (radiograms)


observed:  proteins become smaller upon importation ( N-TERMINAL 

      PRESEQUENCE





ionophores prevent protein entrance



Presequence:  contain several basic/hydrophilic aa’s ( amphipathic helix





not always cleaved off


1.  protein precursor interacts w/ cytosolic chaperones:  loosely folded


2.  presequence-receptor hydrophobic interaction


3. TOM aqueous pore


4. TIM
(hsp70 pulls protein through)


5. presequence cleavage


6. refolding



interactions at TOM/TIM can lead to membrane deposition




specialized TIM’s have been found (one for translocation, another 

for deposition)


PEROXISOMES


single membrane


varying number depending on cell type, cell conditions


high protein concentration inside ( crystallization


functions:
produce H2O2 and degrade it to water and oxygen




B-oxidation of long fatty acids




plasmalogen synth (neuronal phospholipid)




lipid synth




chol. synth




bile acid synth


assembly:
PTS1 – carboxy import signal; NOT cleaved upon entry





generally conserved 3 aa seq.





recognized by PEX5 (cytosolic)





peroxisomal proteins can translocate FULLY FOLDED

DISEASES: 



Single Enzyme Defects:



X-linked ALD (long chain fatty acid peroxisome importation defect)


Peroxisomal Protein Import (results in defects in peroxisome biogenesis):



Zellweger Syndrome 

