Patologie mitochondrialni
oxidativni fosforylace (DMP:1/3500)

Metabolické drahy

intermediarniho metabolismu

» Zdroj redukovanych koenzymu
(PDH, FA_BOX, Krebsiiv cyklus)

. OXPHOS (ATP, NAD+)

Bunécna signalizace (ROS, ...)

Indukce apoptozy (vnitrni cestou)

cca 1000 mitochondrii/v bunce

Starnuti bunék
Neurodegenerativni onemocnéni
Nadorova onemocnéni




mitochondrialni sit’




Pro a anti-
apoptotické
faktory

Caz+

ATP synthase

EE Outer membrane
’ (Fof4) Freely permeable to
Cristae , . small molecules and ions

- 4, Inner membrane
./ Impermeable to most

small molecules and ions,
including H*
Contains:
-Respiratory electron

carriers (Complexes I-1V)
-ADP-ATP translocase
+ATP synthase (FF,)

‘Other membrane
\ transporters

Matrix
Contains:

-Pyruvate

\

o ! ) dehydrogenase

complex

-Citric acid
. cycle enzymes

do 5kDa

MtDNA, mMRNA,tRNA, rRNA

nukleoidy (mtDNA agregaty)

transkripné/translacni jednotky
asociované s vnitrni mt membranou

OXPHOS

' .Fatty acid
B-oxidation
enzymes

«Amino acid
oxidation
enzymes

-DNA, ribosomes

Ribosomes

Porin channels

» redukované koenzymy
(NADH) pro OXPHOS

-Many other enzymes
-ATP, ADP, P, Mg?*, Ca®*, K*

-Many soluble metabolic
intermediates

» exprese mt gent



OXPHOS = respiracni retézec + ATP-syntaza

. FADH
matrix ! superoxidovy aniont
O, hydroxylovy radikal
ETPH 0
2 o Qeoe
NADH 0 lH .0 0 He ™ H0
H ° A

ADP—ATP

...H............

vnitrni mt membrana

H+ H H+ H+ H+ H+ H+ H+ H+ H+ H+

zevni mt membrana

* produkce ATP O —H,0 (x OH")
* konstantni zasobovani

bunky elektronovym
akceptorem NAD*

* bunééna signalizace vodikovy kationt
(oxidativni stres, apoptosa)

* tvorba ROS

 redukce ROS



Mechanismy bunécné alterace u poruch OXPHOS

ATP deplece

X 1 volné radikaly

oxidativni stres

‘\ (signalizacni drahy)

toxickeé intermediaty

sekundarni blok 3-oxidace MK

v

~ » kalciova

dyshomeostasa
steatosa
laktatova acidosa
/ \
apoptosa
narusena redox rovnovaha l (PTP)
(NAD+/NADH) (signalizacni drahy)

fragmentace mt sité



zjednodusené schema zakladnich procesti u poruch mitochondrialni B-oxidace

neoxidované MK jsou
esterifikovany na TAG, které
zUstavaji v e
cytosolu jako
kapénky lipidu

A 4

alternativni metabolismus
nezpracovaného
acylCoA (v ER, PX)

» beta-oxidace s postupnym

zkracovanim retézce MK

v
blok v retézci
B-oxidace

v

toxicita pro tkané

mitochondrie

snizena
produkce

TAG triacylglyceroly e —

ER endoplasmické retikulum
PX peroxisomy
MK mastné kyseliny

v



Mechanismy bunécné alterace u poruch OXPHOS

ATP deplece

X 1 volné radikaly

oxidativni stres

‘\ (signalizacni drahy)

toxickeé intermediaty

sekundarni blok 3-oxidace MK

v

~ » kalciova

dyshomeostasa
steatosa
laktatova acidosa
/ \
apoptosa
narusena redox rovnovaha l (PTP)
(NAD+/NADH) (signalizacni drahy)

fragmentace mt sité



53 DNA Developmental ~ Stress  ROS « DNA dam age (p 53)

damage signal

s/ | mt-membrane potential

Cytochrome c

pore complex opens.

J Permeability transition L4 C al Cl um | ons

. OX|dat|ve stress (ROS)

J Cytochrome ¢
" ®  moves to cytosol.

R i OXPHOS inhibition

to form an apoptosome.

e | R
Pt Apafl= apoptotic protease opening of PTP
(inactive) activating factor 1 PTP=permeability transition pores

Apoptosome causes dimer-
ization of procaspase-9,
creating active caspase-9

dimers. e }
m cytochrome c— binds cytosolic Apafl

roteolytic activation . .
ofcaspasedand - —» procaspases activation (9 —3)

caspase-7.

nucleus
chromatin degradation

the death and resorption
of the cell.

These caspases lead to l



Mitochondrie v sobé integruje signaly pro iniciaci apoptosy

% epicentra for induction of apotosis

CAD

Vimentin, aktin,
cytokeratin, ...
Lamin B, ..

Chromatin degradation

ligands

—

cyt.C released to the cytosol
induction of apopgtosome

activated cascade of|caspases

activation of executivie caspase

receptors for

activation of
apoptotic
cascades

\ UPR

*/) x

ER :
lysosome opening of mt PTP
PTP permeability transition pore

AIF apoptosis iniciating factor (PAR protein) . d =
CAD caspase activated DNA-ase (internukleosomalni * decreased mt-elektrochemical gradlerﬂ
Stépeni DNA)




fypotonia, cerebellar ataniz leukadystrophy.
Friedrech ataxia. hereditary spastc paraplegia.
Lewgh, MERRF, Alpers. Kearms-3ayre syndromes
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/ ey brittle hair
sensonneural deafness p oruc h y S I uc h u

facial dysmorphisin
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hypothyroidism
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Alpers syndrome cardiemyopathy kard Iom yO p atl e
heart block
sudder death

hepatopatie

axccrne pancreatic
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diabetes melhtus

poruchy |
krvetvorby neutrt:plrenia,

thrombopema,
Myalndysplasim

proxeng tubulopathy .
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aephrits

aepheolic syndrome,
renzl Ebyre

diarrheas, CIPO
. willous atrophy
gastroenteropatie . f \

muscle weskness

atrophy hypatonia, m yo p atl e

fecurrant myeglobinuna
pernpheral neuropathy
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hyperlrichosis arthriis 7
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Casna nebo pozdni manifestace

(W,

endokrinopatie

kozni pfriznaky




Neurodegenerace / neurodeplece




MtDNA deplece

RL -,.’Ilgh' ~12ngm

Progresivni ubytek mozkové hmoty
po 1 meésici.




Leigh
disease

CRBL hemisféra

pres)

mitochondrialni encephalomyelopatie se symetrickymi nekrosami

akutni regresivni loziskové zmény




Mitochondrialni myopatie Kosterni sval-norma
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Impact of isolated
ATP synthase
deficit due to
TMEM70
mutations on
mitochondrial
ultrastructure.




Mitochondrialni hepatopatie

MtDNA deplece (POLG);
cirh6za a steatoza

B
L YA
AR

MtDNA deplece, EM




Complex | (NADH CoQ red.)
Complex Il (succinate CoQ red.)

Complex IV (cytochrome c oxidase)
Complex V (ATP synthase)
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Rada riznych proteint — 1 enzymovy deficit

Jeden enzymovy komplex

Jedna enzymaiticka funkce (COX)
' 13 podjednotek
(kazda z nich nezbytna)

@10 podjednotek kodovanych gDNA @ 3 podjednotky kodované mtDNA

i ¥ A?‘,( ¥

. Viid b 1y Wt mtDNA
vSechny mt nesou mutaci 33‘ ; % mutantni MtDNA

13 riznych defektll vedoucich

k jednomu typu enzymového deficitu




jaderny genom

diploidni

aneuploidita patologicka

T transkripce

replikace synchronni
paternalni/maternalni genom
heterozygocie/homozygocie
efektivni reparace

Introny

mitochondrialni genom

polyploidni

variabilita bézna

amplifikace

replikace asynchronni

maternalni puvod
stupen heteroplasmie
minimalni schopnost reparace

10-20x 1 frekvence
mutaci v mtDNA

cca 1000 mitochondrii/v bunce
10-20 kopii mt DNA v 1 mitochondrii
= cca 10-20 000 mtDNA/v bunce




Principy mitochondrialni genetiky

* maternalni dédicnost mt DNA mutaci (cytoplasmicky puvod mtDNA)

« — replikativni segregace mutace v ¢ase — heteroplazmie —
— mozaikovity charakter defektu

+absence efektivnich reparativnich mechanismi mtDNA
« — mutace klonalné proliferuje v ¢ase

« uroven oxidativni fosforylace v bunce je vysledkem funkce vSech
mitochondrii v bunce
« — prahova exprese OXPHOS defektu

 narust somatickych mutaci v mtDNA s vékem (ROS)




Stupen heteroplasmie pro mtDNA mutaci

Nizky stupen heteroplasmie
pro mt DNA mutaci

Vysoky stupen heteroplasmie
pro mt DNA mutaci



Prahova exprese OXPHOS defektu v bunkach

Naruseni respiracnich fci bunky
pfi dosazeni mnozstvi
mutantnich mtDNA kopii
60-90%.




OXPHOQOS defekt («— mt DNA mut.) - propagace béhem bun. déleni
Replikativni segregace mutace v ¢ase

@ mutantni mt

Q wi mt



Replikativni segregace mutace v ¢ase

@ mutantni mt

fertilizovany oocyt

O wtmt

mozaikovity typ postizeni

L R R

organ I organ II organ III organ IV organ V

zpuUsobujici mozaikovity charakter OXPHOS defektu




Complex | (NADH CoQ red.)
Complex Il (succinate CoQ red.)

Complex IV (cytochrome c oxidase)
Complex V (ATP synthase)
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mitochondrialni proteiny
jaderne kodovane

jadro

jaderna DNA

cilenido
mitochondrii

v

MRNA
translace na
cytosolickych ribosomech

O mt DNA molekula



Tab 12-3 AMK signalni sekvence

FUNCTION OF SIGNAL SEQUENCE EXAMPLE OF SIGNAL SEQUENCE
Import into nucleus -Pro-Pro-Lys-Lys-Lys-Arg-Lys-Val-
Export from nucleus -Leu-Ala-Leu-Lys-Leu-Ala-Gly-Leu-Asp-lle-
_Import into mitochondria *HiN-Met-Leu-Ser-Leu-Arg-Gln-Ser-lle-Arg-Phe-Phe-Lys-Pro-Ala- Thr-Arg-Thr-
Leu-Cys-Ser-Ser-Arg-Tyr-Leu-Leu-
Import into plastid *H3N-Met-Val-Ala-Met-Ala-Met-Ala-5cr-Leu-Gln-Se-Se-Met-5e-5er-Leu- e -

Leu-Ser-Ser-Asn-5ei-Phe-Leu-Gly-Gln-Pro-Leu-Scr-Pro-lle- T 1i-Leu-Ser-Pro-
Phe-Leu-GIn-Gly-

Import into peroxisomes er-Lys-Leu-COO-

Import into ER 'H3N-Met-Met-Ser-Phe-Val-Ser-Leu-Leu-Leu-Val-Gly-lle- Leu-Phe-Trp-Ala- Thr-
Glu-Ala-Glu-Gin-Leu-Thr- Lys-Cys-Glu-Val-Phe-Gln-

Return to ER -Lys-Asp-Glu-Leu-COO-

Some characteristic features of the different classes of signal sequences are highlighted in color. Where they are known to be important
for the function of the signal sequence, positively charged amino acids are shown in red and negatively charged amino acids are shown
in green. Similarly, important hydrophobic amino acids are shown in yellow and hydroxylated amino acids are shown in blue. *"HsN
indicates the N-terminus of a protein; COO" indicates the C-terminus.




precursor
protein
signal

saquencs
Vi —

protein in
TOM complex

protein
cleaved
signal peptide

Kontaktni mista mezi zevni/vnitini mt membranou
receptory, transmembranové translokatory, chaperony




Mutace v jaderné DNA

uniformni propagace mutace do vsech mt a bunék

oplodneny oocyt

///in

uniformni postizeni bunék v ramci jednoho organu

Mohou byt pritomné rozdily mezi organy



Kosterni svaly

gDNA (SURF1)

infantilni prabéh
(umrti v 1 roce véku)

uniformni charakter

mtDNA (MELAS)

adultni pribéh
(projevy ve 45 letech véku)

mozaikovity obraz
heteroplasmie




MIDNA

podjednotky
OXFOS (13)

tRNA (22)

rRNA (2)

ATPase8

High frequency deletion zone

The Metabolic and Molecular Bases of Inherited Disease, Scriver et al., 2001



podjednotky
OXPHOS (13)

'F“ tRNA (22)

H-chain

12S rRNA w

MELAS Val L o @
)

rRNA (2)

mtDNA
L 16,569 bp

(3243A—G) o ;
X LHON
ﬁ (14484T—C)
> = — (14459 G—A)
(Leu T (11778G—A)
L-chain
1 Gin ]
Q

KSS, CPEO

(Deletion) Leigh’s disease

NARP
ATP6 €— (8993T—G, C)

MERRF
(8334A—G)——>



MERRF: myoclonic epilepsy and ragged red fibres

point mMtDNA mutation in a gene for tRNA (heteroplasmic mutations for lysine in position 8344)

MELAS: myoclonic encephalomyopathy, lactic acidosis and stroke-like episodes
point MtDNA mutation in a gene for tRNA (heteroplasmic mutations for leucine in position 3243)

L S: Leigh’s syndrome (encephalopathy)
point mutation in position 8993 in the gene for subunite 6 ATP-synthase (mtDNA) with high degree of
heteroplasmy

gDNA (flavoprotein subunit of complex 11, complex | subunit, mutation in SURF1 — COXd)

NARP: neurogenic muscle weakness, ataxia, retinitis pigmentosa

homoplasmic point mutation in position 8993 in the gene for subunit 6 ATP-synthase
(mtDNA)

L HON: Leber’s hereditary optic neuropathy

point mutations in MtDNA encoded subunits of complex I, Ill or IV:

most frequently homoplasmic mutations for ND4 (11778), ND2 (3460);

other pathologic mutations in genes for cytochrome b (15257), and COX | (7444)




Kearns-Sayers syndrome — progressive external ophthalmoplegia
and pigmentary retinopathy

multiple heteroplasmic spontaneous deletions in mtDNA

CPEQ: chronic progressive external ophthalmoplegia (onset after 20 years of age)

multiple heteroplasmic spontaneous deletions in mtDNA

Pearson syndrome: sideroblastic anemia with vacuolated bone
marrow precursors associated with exocrine pancreatic insufficiency,
enteropathy, diabetes mellitus and renal Fanconi syndrome (liver

Involvement possible)

heteroplasmic spontaneous deletions in mt DNA




MtDNA deplece (POLG) Hepatopatie

Progresivni ubytek
mozkové hmoty




encefalopatie
neurologické symptom

oftalmopatie
ptoza vicek

hepatopatie

poruchy
krvetvorby

gastroenteropatie

endokrinopatie

kozni pfriznaky

y

fypotonia, cerebellar ataniz leukadystrophy.
Friedrech ataxia. hereditary spastc paraplegia.
Lewgh, MERRF, Alpers. Kearms-3ayre syndromes

GH deficiency.
hypothatanue
Ny pocoricIsm

optic atropkry
retinal atrephyy,
ptosis PEQ

hepatic faiure.
Alpars synidrome

anarma,

neutitfenia,
thrombopema,
Myalndysplasim

diarrheas, CIPO
willous atrophy

mottked pgmentauan,
hyperichoss

/"

\ {

tnichothiodystraphy.
ey brittle hair

sensonneural deafness
facial dysmorphisin

hypothyroidism
hypoparathyrondism

hypertropie
cardiamyoprathy
heart block
sudder: death

axccrne pancreatic
dysfuncton
diabetes melhtus

provenzgl tubulopathy
tubiginterstitial
aephrits

aepheolic syndrome,
renzl Ebyre

muscle weskness
atrophy hypotonia,
fecurrant myeglobinuna
pernpheral neuropathy

arthralgia 7
arthribs 7

Casna nebo pozdni manifestace

(W,

poruchy sluchu

kardiomyopatie

nefropatie

myopatie




Nadech, prosim.



iIsomy

Perox

i poruchy

In

) 4

d peroxisoma




Lysosomy (Ly), mitochondrie (Mt), perOX|somy (P)

100 -1000 Px/bufika |



Aspekty peroxisomalni biologie promitajici se
do patologie peroxisomalnich onemocneéni

1. Uloha Px v metabolismu lipidi a jejich vliv na slozeni a funkci
lipidnich membran v bunce.

2. Principy peroxisomalni biogenesy
(Peroxisome Biogenesis Disorders)




Peroxisomalni proteom
= produkt cca. 80 genli kéddovanych jadernou DNA

Peroxisomalni proteiny:

- proteiny peroxisomalni matrix (enzymy - katylyticka funkce) (60%)

 peroxisomalni membranové proteiny (strukturalni proteiny)

» peroxiny = cytosolické nebo integralni membranové Px proteiny (30%)

— import peroxisomalnich membranovych a matrixovych proteinu do
peroxisomu

Peroxiny jsou esencialni pro peroxisomalni biogenezu.




Peroxisomalni metabolicke drahy

Degradacni

» oxidace substratti pomoci oxidaz s vyuzitim O2 (oxidazy)
—H,0, (ethanol, xenobiotika, AMK ...)

- BOX (B-oxidace) MK s velmi dlouhym fetézcem (VLCFA)
C24-26, dikarboxylickych MK, vétvenych MK, PG

Syntetickeé

syntéza glycerolu, cholesterolu, plasmalogent, 7K, prostaglanding, ...



bilayer
(5 nm)

\ N ' 1 “l\ ; ‘
= y

\ |
{

) } "

~of
.-..__,—' “, ,':.
lipid molecule = ‘ protein molecule
lipid ¢ \ oo

)
molecule

Fyzikalni vlastnosti a stabilita bunecnych membran jsou
zavislé na jejich lipidnim slozeni

Néekteré regulacni proteiny vazany k bunécné membrane
pomoci mastneé kyseliny (palmitoylace)



Generalizovany charakter Px defektu

Preferencneé postizené bunéecné typy a struktury

* vysoky obrat lipidnich membran - oligodendroglie

myelin (MK, plasmalogeny)
* neurony (zavislé na lipidnim slozeni membran: ggl, GSL, C, SF)

* intensivni lipidni metabolismus
— hepatocyty (ZK, ...)
— Leydigovy bb. (CH)
— kura nadledvin (CH)

« vysoky obsah Px v bunkach renalnich tubularnich epitelii




Peroxisomalni biogeneza

peroxisome

specific proteins
that catalyze
protein import

N a9

\\J 7~
5 %
/
GROWTH BY UPTAKE
OF SPECIFIC CYTOSOLIC
PROTEINS

daughter peroxisomes

vznik z preexistujiciho peroxisomu

transport Px strukturalnich
a enzymatickych proteinu

Rust

Stépeni

Dcefinné peroxisomy



cell nucleus
(transport regulated also by nuclear pores)

ove® transpor

o
‘/r%osom O

OOiO membrane contacts

7
mitochondria peroxisome O

“O«...
@O P
\
Q

transcytosis

endocytosis

I I
regulated  constitutional A

v

Cileni proteint v bunce




Priklad peroxisomalni signalni AMK sekvence

FUNCTION OF SIGNAL SEQUENCE / EXAMPLE OF SIGNAL SEQUENCE

Import into nucleus -Pro-Pro-Lys-Lys-Lys-Arg-lys-Val-

Export from nucleus -Leu-Ala-Leu-Lys-Leu-Ala-Gly-Leu-Asp-lle-

Import into mitochondria *HiN-Met-Leu-Ser-Leu-Arg-Gin-Ser-lle-Arg-Phe-Phe-lys-Pro-Ala- Thr-Arg-Thr-
Leu-Cys-Ser-Ser-Arg-Tyr-Leu-Leu-

Import into plastid *H3iN-Met-Val-Ala-Met-Ala-Met-Ala-5cr-Leu-Gln-Sei-5e-Met-5er-5er-Leu-ser-

Leu-Ser-5Ser-Asn-Ser-Phe-Leu-Gly-Gln-Pro-Leu- 5o r-Pro-lle- 1 1ii-Leu-Ser-Pro-
Phe-Leu-GIn-Gly-

Import into peroxisomes er-Lys-Leu-COO-

Import into ER 'H3iN-Met-Met-Ser-Phe-Val-Ser-Leu-Leu-Leu-Val-Gly-lle-Leu-Phe-Trp-Ala- Thr-
Glu-Ala-Glu-Gin-Leu-Thr-Lys-Cys-Glu-Val-Phe-Gln-

Return to ER -Lys-Asp-Glu-Leu-COO-

Some characteristic features of the different classes of signal sequences are highlighted in color. Where they are known to be important
for the function of the signal sequence, positively charged amino acids are shown in red and negatively charged amino acids are shown
in green. Similarly, important hydrophobic amino acids are shown in yellow and hydroxylated amino acids are shown in blue. *H3iN
indicates the N-terminus of a protein; COO" indicates the C-terminus,




Synthesis on cytoplasmic polyribosomes

Peroxisomalni X

bilogenesa / N

39

Integral peroxisomal
membrane proteins

Peroxisomal Cc

matrix proteins
N &
PTS1 PTM iy

peroxisomal targeting sequences (PTS) \;\
v enzymech a membranovych proteinech

PEROXISOME

cytosolické receptory/transportéry

 PEX5=receptor pro PTS1
 PEX7=receptor pro PTS2

* import peroxisomalnich membranovych proteinti (PEX3, PEX16, PEX19)

* Import peroxisomalnich enzymi (PEX5, PEX7)

» docking faktory pro cytosolické peroxinoveé transportéry (PEX13)

« translokace enzymu pres Px membranu (PEX2, PEX10, PEX12)

» recyklace PTS1 a PTS2 receptoru mezi cytosolem a Px (PEX1, PEX6, PEX26)



. Isolované deficity peroxisomalnich enzymu (> 20)

enzymopatie

— mutace v genu kodujicim protein esencialni pro
jednu enzymatickou funkci

ZTRATA FUNKCE JEDNOHO ENZYMU

 poruchy peroxisomalni 3-oxidace MK
* isolované poruchy syntézy plasmalogenu
* defekty syntézy ZluCovych kyselin



X-ALD

X-vazana adrenoleukodystrofie

* defekt beta-oxidace VLCFA
 inkorporace C24/26 VLCFA do lipidu

« modifikace lipidniho slozeni bunéénych membran
(zména fyzikalnich parametrd a nasledna instabilita)

Zvysené VLCFA v tkanich a télnich tekutinach
Generalizovana porucha lipidnich membran

Atrofie klry nadledvin
Leukodystrofie (demyelinizace)
Casné poruchy migrace neuronu



X-vazana adrenoleukodystrofie

« demyelinizace (leukodystrofie)

« Casné poruchy migrace neurond

Adisonl‘]v sy.

T




Il. Poruchy tvorby peroxisomu

Peroxisome Biogenesis Disorders (PBD)

— mutace v genech kodujicich peroxiny (PEX)

* |la. Sdruzené poruchy importu Px enzymu
(komplexni funkcni poruchy-mnohocCetné enzymove
peroxisomalni deficity).

* |lb. Poruchy importu Px strukturalnich proteinu
(absence/redukce/tezke strukturalni abnormity Px v bunce)




Il. Poruchy tvorby peroxisomu

Peroxisome Biogenesis Disorders (PBD)

— mutace v genech kodujicich peroxiny (PEX)

« lla. Sdruzené poruchy importu Px enzymu
(komplexni funkcni poruchy-mnohocCetné enzymove
peroxisomalni deficity).

* |lb. Poruchy importu Px strukturalnich proteinu
(absence/redukce/tezke strukturalni abnormity Px v bunce)




Synthesis on cytoplasmic polyribosomes

Integral peroxisomal
membrane proteins
Peroxisomal
matrix proteins

N
¢ ¢

i

PEROXISOME

Fig. 129-4 The biogenesis of peroxisomal proteins. Peroxisomal
matrix proteins and integral peroxisomal membrane proteins are
synthesized on free, cytoplasmic polyribosomes and are imported
posttranslationally from the cytoplasm. Peroxisomal proteins con-
tain discrete targeting information. The peroxisomal targeting
signals that direct the proteins into the peroxisome matrix are the
C-terminal PTS1 and the N-terminal PTS2. The molecular nature of
targeting of the integral peroxisomal membrane proteins has yet to
be resolved. Newly synthesized peroxisomal matrix proteins and
peroxisomal membrane proteins appear to be recognized by
distinct, predominately cytoplasmic receptors. The import of matrix
and membrane proteins requires additional, distinct sets of
peroxisomal membrane proteins.

PEXS5 =receptor pro PTS1

PEX7 = receptor pro PTS2



lla. Komplexni defekty importu peroxisomalnich enzymu

peroxisome

delivery of membrane proteins

(integrity maintanance)

8
_ ®
ribosomes

Px membrane

PEX regulujici import enzymu do Px matrix

 PEX5=receptor pro PTS1
« PEX7=receptor pro PTS2 (RCDP I)

Mutace vedou k mnohocetnym enzymovym deficitum v Px.




Zbytky peroxisomalnich membran (,,ghosts*)

o S ¢ Sk e

membrane ,,leaflets* in peroxisomal deficiency
(macrophage in adrenal cortex)



lib. Defekty importu peroxisomalnich strukturalnich proteinu

PEX regulujici import proteinti Px membran

delivery of membrane proteins peroxisome

(integrity maintanance)

8
_ ®
ribosomes

Px membrane

import peroxisomalnich membranovych proteint
(PEX3, PEX16, PEX19)

Mutace zpusobuji absenci peroxisomu v buiice.




Absence peroxisomu
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Aberantni peroxisomy




Poruchy tvorby peroxisomu

— absence produktu syntézy
(cholesterol, plasmalogeny, glycerolipidy, zluCoveé kyseliny, ...)

— hromadéni substratu pro degradaci
(VLCFA C24-26 v bunécnych membranach, v cytosolu a ECT)

— vznik toxickych intermediatu pfi bloku degradace/naruseni
syntézy

intermediaty C27 BA - disrupce PM a I*mt ROS



Poruchy tvorby peroxisomu
multiorganové poruchy se
zavaznym postizenim nervoveho systému
(defekty migrace a diferenciace neuronu,
postdevelopmentalni neurodegenerace)
interference s vyvojem
(atrofie a dysplazie mozku, renalni cysty, kraniofacialni a
kosterni abnormity)
opozdéena myelinizace

atrofie kury nadledvin

cholestaticka hepatopatie (redukce C24 BA, | tok BA do Zluci)



Poruchy tvorby peroxisomu

<— mutace v genech pro peroxiny (PEX)

Zellwegeruyv sy.
Neonatalni adrenoleukodystrofie
Infantilni Refsumova choroba

Rhizomelicka chondrodysplasia punctata typu 1



| Zellwegeruv sy.
Hypotonie, PMR, Renalni cysty

parcialni agenese corpus callosum,
atrofie mozku,
opozdéna myelinizace.

kraniofacialni abnormity.
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Kloubni kalcifikace Cholestaticka hepatopatie



Biogenesa peroxisomu
(Stépeni) a modelace
mitochondrialni sité
(Stépeni) vyuzivaji
nekteré totozne proteiny

Onemocnéni characterizové spole¢nou poruchou

mitochondrialniho a peroxisomalniho stépeni
(mutace v dynaminu-podobné GTPase)




