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Abstrakt

Mitochondrie jsou organely endosymbiotického pavodu vykonavajici v bufice fadu funkci, od
bioenergetiky, pies biosyntézu az po Gcast na apoptdze. Pro spravné fungovani mitochondrie v bufice
je zasadni regulovany obrat proteinti v organele, ktery je pod kontrolou proteolytického systému
buriky, zejména pak jeho mitochondrialni ¢asti. Tento mitochondrialni proteolyticky systém sestava
Znékolika skupin protedz. Nejlépe charakterizované AAA+ protedzy tvoifi duté oligomery
prstencovitého tvaru, uvnitf kterych se nachéazi proteolytické domény. Pfistup substratu k témto
doménam je zavisly na unfoldingu, energeticky ndro¢ném d¢ji pohanéném hydrolyzou ATP,
zprosttedkovanou ATPazovymi doménami AAA+ protedzy. Hlavni funkci AAA proteaz je
proteolyticka degradace proteintl, soucast systému kontroly kvality mitochondridlnich proteinti. AAA+
proteazy se nachazi volné v matrix (Lon a ClpXP), nebo jsou ukotvené ve vnitini membrané
mitochondrii (i-AAA, m-AAA). Procesujici peptidazy odstépuji sekvence cilici jaderné kodované
mitochondridlni proteiny do mitochondrii. Oligopeptidazy S§tépi peptidy vzniklé procesujicim i
degradativnim S$tépenim na jednotlivé aminokyseliny. Nespravné fungovani riiznych komponent
mitochondrialniho proteolytického systému se podili na fadé onemocnéni, zejména na nékterych
formach dédicné spastické paraplegie (HSP), spinocerebelarni ataxie (SCA28), Perraultova syndromu

a mozna také na Parkinsonové a Alzheimerové chorobé.
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Abstract

Mitochondria are organelles of endosymbiotic origin responsible for many cellular functions,
including bioenergetics, biosynthesis and apoptosis. Regulated protein turnover is crucial for proper
mitochondrial function. It is controlled by cellular proteolytic system, especially by its mitochondrial
part. This mitochondrial proteolytic system is comprised of severeal groups of proteases. The best
characterized AAA+ proteases constitute hollow oligomeric complexes, in which the proteolytic
domains are localized. Access to these domains is dependent on unfolding — an energy-consuming
process driven by ATP hydrolysis mediated by ATPase domains of AAA+ protein. The main function
of AAA proteases is proteolytic degradation of proteins, a part of quality control system of
mitochondrial proteins. AAA proteases are localized freely in mitochondrial matrix (Lon and ClpXP),
or anchorred in the inner membrane (i-AAA and m-AA). Processing peptidases cleave off the
mitochondrial targetting sequences of nuclearly encoded mitochondrial proteins. Oligopeptidases
cleave peptides produced by processing and proteolytical degradation to single amino acids. Incorrect
function of various components of mitochondrial proteolytical system is implicated in several
diseases, including certain forms of hereditary spastic paraplegia (HSP), spinocerebellar ataxia
(SCA28), Perrault syndrome, and possibly Parkinson‘s disease and Alzheimer-s disease as well.
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