U =
—

Biologie

4. Membranove organely .

Doc. RNDr. Jan Hosek, Ph.D.
hosek@mail.muni.cz

Ustav molekuldrni farmacie
FaF MU



Strukturni organizace eukaryoticke bunky

o kazda bunka je slozity hierarchicky
system

o hlavnimi stavebnimi prvky jsou proteiny,
nukleové kyseliny, polysacharidy a lipidy

o Jejich prostorovou organizaci vznikaji
bunecne organely

o samy organely maji viceurovnovou
organizaci



Rozdeleni bunecnych struktur

o membranove struktury o PES o CELLS

NEURONS RLOOD DENDRITIC
(‘_\5(%

BACKGROUND
o

% CELLS containing
MEMBRANE-BOUND
ORGANELLES

~ BASIS for UNICELLULAR &
MULTICELLULAR ORGANISMS

~ INCLUDES ANIMALS & PLANTS

o fibrilarni struktury

o genofory

DNA in NUCLEVS

~ DOUBLE STRANDED
~ 11 AMOUNT NON-CODING

~ CHROMOSOMES
CONDENSED by HISTONES

o zakladni cytoplazma

MEMBRANE-BOUND
ORGANELLES

~ RIBOSOMES 30S (40S & 60S
SUBUNITS)

2 2 LARGER than PROKARYOTIC CELLS
o ribozomy i il

~ SEXVUAL REPRODUCTION by MEIOSIS

[

o bunécné inkluze

https://www.osmosis.org/answers/eukaryotic-cell PHARM
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Cim se lisi eukaryota od prokaryot?
Rychle pripomenuti...

PROKARYOTA EUKARYOTA
Stavba bunky jednoducha komplikovana
Jadro nemayji Jadrq maji plpphodnotne
(pouze nukleoid) jadro
Chromosom potize jed’en jeden i vice linearnich
kKruhovy
Geny bez intrond obsahuji introny a
exony
Kompartmentace / pouze membranoveé i
Organely nemembranove nemembranove

https://eluc.ikap.cz/verejne/lekce/2

rostlinna bunka
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Rostlinna bunka

Chromatin

Jadérk Drsné 5 .
JADRO o endoplazmatické Nejsou v rostlinnych buiikéch:
Jaderny obal \ retikulum SR PRl
L g \ \ Centrioly
X Bi¢iky (v nékterych spermiich
AR Hladké o rostlin)
- em:.loplaxmatlcke
retikulum

|__——1 Ribozomy
v~

hlavnim mechanismem rostlinného rastu

vakuolu

—_— Intermedidrni
filamenta
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Plazmaticka membrana -

Chloroplast: fotosynteticka organela,
N A pfeménuije energii slune¢niho svétla na
AN chemickou energii, ktera se uklada se

\\\ v cukernych molekulach

Bunédna sténa: vnéjsi vrstva, ktera /
udrzuje bunécny tvar a chrani buiku
pred mechanickym poskozenim; je
tvofena celuldzou, dalsimi polysacharidy
a bilkovinou

Sténa sousedni bunky

Plazmodesmata: kanalky skrz
bunééné stény, které spojuji
cytoplazmy sousedicich bunék

Obr. 025

Centralni vakuola: organela prevazuijici ve starich
rostlinnych bunkach, mezi jeji funkce patfi ukladani,
$tépeni odpadnich produktu; zvétseni vakuoly je

\ Tonoplast: membrana obklopujici centralni
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Nejsou v zivocisnych bunkach:
Chloroplasty
Centrélni vakuola a tonoplast

Bunééna sténa
Plazmodesmata

Chromatin: material, skladajici s

z DNA a bilkovin, viditelny jako

jednotlivé chromozomy v délici se
/ | bunce

| Jadérko: nemembranova

organela, podilejici se na JADRO

,/' produkci ribozomu, jadro ma
jedno di vice jadérek

ENDOPLAZMATICKE RETIKULUM (ER): sit
membranovych vackd a trubicek, aktivni pri
syntéze membran a dalsich syntetickych

a membranovych déjich, ma drsné (ribozomy
poseté) a hladke oblasti

Drsné ER Hladké ER

Jaderny obal: dvojita
membrana, obklopujici jadro,
prodéravéna pory

/
/

Bicik: pohybova organela
pfitomna v zivocisnych
bunkach, slozena | ™~

z mikrotubulu |

Centrozom: oblast tvorici ‘
zacatek bunécnych
mikrotubult, nachazi se *
v Zivocidné bunce,
obsahuje par centrioll

Peroxizom: | | Ribozomy:
organela s rGznymi | nemembranové
specializovanymi |

organely, které

TN yytvareji proteiny,
volné v cytoplazmé
nebo navazané na
drsné ER, pfipadné
na jaderny obal

Golgiho aparat: organela

aktivni pfi vzniku, tiidéni

a sekreci bunéénych produkti

metabolickymi | ™
funkcemi, produkuje
peroxid vodiku

Mikroklky:
vycnélky, které
zvétduji bunéény |
povrch

_ | Plazmaticka membrana:
™} membrana obklopujici
bunku

«_ | Mitochondrie: organela, ve které se
™ uskuteénuje bunééneé dychani
la vznika vétéina ATP

Mikrofilamenta /'

Intermediarni filamenta / b \
j \, | Lyzozom: travici organela,
" kde dochazi k hydrolyze

Mikrotubuly '
/ makromolekul

CYTOSKELET: zpevnuje bunécny tvar,
funguje pii bunééném pohybu, jednotlive Obr. 024
slozky jsou tvoreny bilkovinou



Kompartmentace — teorie endosymbiozy

endoplasmatické ancestralni
retikulum ) , fototrofni
vchlipeni mitochondrie eukaryot
plasmatické (predek rostlin)
membrany chloroplast

zaclenéni
ancestralniho
fototrofniho

prokaryota
(cyanobakterie)

DNA .3
&/
cytoplasma zaclenéni
aerobniho
: heterotrofniho
ancestralni plasmaticka ;
Brokaryot membrina prokaryota ostatni bakterie
(proteobakterie)
ancestralni heterotrofni eukaryot
(piedek zivocicht a hub) i
2
L)
archebakterie ||eubakterie anaerobni ddvna eukaryota
6
déavna prokaryota © Espero Publishing, s.r.0.
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Proc bunka potrebuje organely?
Organely udrzuji rtzné koncentrace latek ruznych c¢astech burky.
Nejvic dulezité je udrzovani gradientu koncentrace iontu na protilehlych

stranach mebrany. Ve spravny okamzik pak bunka muze spustit influx
nebo transport.

e, &
e, Eu
¢ (O QJ endosome

Kazdy biochemicky proces je vyhodne Ferorsres 08 \ / __

v D (cC L4 v 4 Mitochondria = Recycling «mm //‘\ Early
udrzet ve specifickem prostredi a za Pan - endoone Q) ) eesone
_ v _ : el e ¢ m\_/\\—/

urcité koncentrace. Slo by to i bez nich, = L S=m—s

energetické a metabolické premeny by
nebyly tak efektivni nebo by byly pomalée
a nebo by nekteré vubec biochemicky
nemohly probihat. Odpadni latky by také
zbyte&né interagovali s DNA a jinymi pH v bunce MUNI
uziteCnymi molekulami uvnitr bunky. PRHARM
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Bunka jako mesto Ci tovarna

O |so

https://www.biologyexams4u.com/2022/12/cell-city-analogy-learn-cell-parts.html

https://prezi.com/
hqun2ajdkqa5/cell-
analogy-a-factory/

I
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https://prezi.com/hqun2aj4kqa5/cell-analogy-a-factory/

Anatomy of the Plant Cell

PR 7 eal-GR - Cytoplasm
Plasma Ok (0 (
Membrane AL . Rough
Endoplasmic

Peroxisome 0 o Reticulum

Golgi
Apparatus

Figure 1




Plant Cell Analogy: A Factory
By: Rachel Canzoneri, Megan McGee, and Angie

Homeaslesls Scenario
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Ribosomes are one of the smallest organelles in the
cell. They make proteins, and are located on the
endoplasmic reticulum (ER), These ribosomas are Slfhainry, missehondris povsss 506
similar to the factory workers, since they both create Produces anargy i & ool
products, and follow directions from the nucleus/ 9 -

i D

Cell Membrane

Nucleus Doors o f the Fact ory Rough Endoplasmic Reticulum (Rough ER) -
The CEO Assembly Line Golgi Bodies

CApacty. he 0N 8 Tt
AN g e agem

The nucleus Is the part of the cell that controls and
directs all of the activity. Like the CEO of the factory,
who makes all the major decisions and is responsible

The cell membrane is similar to the doors of the
factory. In a cell, the cell membrane is part of the

The rough ER is where the ribosomes are located. So,
it's where proteins, and other molecules, are made.
Therefore, the rough ER Is like the factory's assembly

Shipping Department
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Cell Membrane
Doors of the Factory

The cell membrane is similar to the doors of the
factory. In a cell, the cell membrane is part of the
outer lining, and it controls what comes in and out,
like the doors of the factory allow people to enter
and leave.




Cytoplasm:
Floors of the Factory

Cytoplasm is the jelly-like fluid that takes up most of
the space in the cell, besides the organelles. Like the
floors of the factory, it's where everything happens
and it takes up quite a lot of space.

CELL
MEMBRANE




Nucleus

The CEO

The nucleus is the part of the cell that controls and
directs all of the activity. Like the CEO of the factory,
who makes all the major decisions and is responsible
for most activity, the nucleus and CEO are clearly

similar.

The Cell Nucleus




Ribosomes
Factory Workers

Ribosomes are one of the smallest organelles in the
cell. They make proteins, and are located on the
endoplasmic reticulum (ER). These ribosomes are
similar to the factory workers, since they both create
products, and follow directions from the nucleus/

CEO. /f :




Rough Endoplasmic Reticulum (Rough ER)
Assembly Line

The rough ER is where the ribosomes are located. So,
it's where proteins, and other molecules, are made.
Therefore, the rough ER is like the factory's assembly
line, because it's where the ribosomes make the

proteins, or where the workers make the products.

Rough Endoplasmic Reticulum
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Golgi Bodies
Shipping Department

The golgi body is located near the cell
membrane. It's responsible for grouping
vesicles, finalizing them, and shipping them
elsewhere. A shipping department is like the
golgi body because it takes the final product
and ships to where they need to go. Therefore,
the golgi body is like our shipping department.

Golgi apparatus
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Mitochondria
Local Power Plant

In a cell, "mighty mitochondria” produces
energy-rich molecules. Like the local power
plant that provides power to most parts of
the factory, mitochondria powers and
produces energy in a cell.

Matrix Cristae Inner Quter
membrane membrane
]
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Lysosomes
Maintanence Crew

In a cell, lysosome are responsible for breaking waste
down, and handle the movement of trash and waste.
Therefore, lysosomes are like the maintenance crew or
janitors, because both handle waste and general trash.

Anatomy of the Lysosome

Y%

Glycosylated Membrane
ransport Proteins
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Vacuole

Storage Area

The large, central vacuole is one of the cell's
biggest organelles. It stores water and
nutrients. This is very similar to the way the
factory's storage closet stores tools,
machines, and other supplies.

Figure 1

I
p——
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Cell Wall
Structure/Walls of the Factory

The cell wall is the outermost lining of the cell.
Found only in plant cells, it protects the cell and
maintains it's shape. Like the cell wall, the walls of
the factory protect the factory workers,protection,
and maintain the building structure.

Cell Wall
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Chloroplast
Solar-powered Rooftop

Since plants don't eat food, they use chloroplast to
transform energy they absorb from the sun for the cell to
use in a process called photosynthesis. Since solar-power
panels absorb light from the sun and transform the
energy to power the factory, chloroplast and the solar-
powered rooftop of the factory are very analogus to each
other. chioroplast

Outer Granum

N
‘
-
4
=
=
!
Y
a oids

[
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Homeostasis Scenario

Cell

Problem: The vacuole is
too full of water and
nutrients.

Solution: The vacuole stops
taking in water and the other
organelles take the water
when -needed. Once the
vacuole isn't at maximum
capacity, the cell can start
absorbing water again.

Factory

Problem: The storage area
is overflowing with tools
and other supplies.

Solution: Production is put on
hold until most of the supplies
are shipped out or used.
Production can then be resume
because there is space in the
storage area.

I
f——




Metabolicka sit’ organel

o Kazda organela ma svoji ulohu
o Mezi organelami probiha

intenzivni vymena latek a energie

23

https://www.healthknot.com/cellular_metabolism.html
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Endoplasmatickeé retikulum (ER)

https://micro.magnet.fsu.edu/cells/endoplasmicreticulum/endoplasmicreticulum.html

o Vyrobni linka bunky

o vicekrat stoceny membranovy  HadkeER _
list, ktery vytvari uzavreny vak,
endoplasmatické lumen

o Spojene s jadernou
membranou

o Membrana ER tvori vice jak
50 % membranovych struktur
vV bunce

o Lumen ER zaujima az 10 % '
‘objemu bunky P H

Jaderny

por
Jaderna

membrana

Drsné ER

Ribosomy

I
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https://www.ncbi. nIm nih. gov/books/NBK56312
6/figure/article-28660.image.f1/
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Funkce ER

ustredni role v syntéze lipidu, proteinu, steroidu

biosyntéza a metabolizace vlastnich latek a xenobiotik

usnadiuje vytvoreni spravné terciarni nebo kvartérni struktury proteinu
transportni systém — distribuce proteinu do cytoplasmy nebo organel
udrzovani osmotickeho tlaku

skladovani a depozice Ca?* iontl

chemicka modifikace proteinu
« tvori se disulfidové mustky oxidaci cysteinovych paru postrannich fetézcu

o tvorba glykoproteinu kovalentnim napojenim kratkého oligosacharidového
postranniho retezce — dokoncuje se v GA

o prekurzor oligosacharidu je napojovan O- nebo N-vazbou na molekulu
proteinu

o Vvystup proteinu je kontrolovan = nespravne sbaleny protein je zadrzen
chaperonem nebo degradovan

26
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Schématické znazorneni funkci ER

transport do GA
slozky lipid

‘n Qynteza orientace @
n ~.
i ‘i R __

toxin - lipid detoxifikacni
cholesterol my
ﬁt)errr:])gjnn; toxin - voda  Spatné sbaleny
2+ /
Ca2 rozpustny
protein
0 NH,
I lumen ER I
Glykosylace ransmembranovy
/ S S mistly protein MUN T
- ILJ chaperony
I ER membrana I SRP ' Sec61 translokator, SRP receptor PHARM
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DOI: 10.1016/j.biocel.2011.10.012
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=
o =%
XBP1s NFxB
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Unfolded Protein Response
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E R s n é Za ro ei n lol https://www.zoology.ubc.ca/~berger/B200sample/unit_8_protein_processing/er_targeting/lect27.htm
— synt prot
o V ERjsou tvoreny extracelularni proteiny a proteiny vazané
na membranu
Proteosyntéza zazina v cytoplasmeé
Proteiny jsou tvoreny ribosomy na drsném ER
| nepmo:

Post-translacni upravy v ER — tvorba disulfidickych mustku
a zahajeni glykosylace (ta pokracuje v GA) b tar seares

CYTOSOL

\
mature transmembrane
protein in ER membrane
®1993 GARLAND PUBLISHING

&
) ) Ribosome
Protein synthesis dissociates
continues to completion
A s COOH
Protein . . Signal r N transfer 2
gynthems Protﬁln_ Protcham_ sequencc:je i RRANRNER
- egins synthesis  synthesis remove start-
mRNA 5 \ inhibited resunb / transfer —_
sequence
— ' 4

CYTOSOL

.

Ribosome —__ é \fa/
gtia%':xaelnce Y i % é’& g %

ER LUMEN

Signal //’ >
reco'gnitioR //'
particle >
SRP —— _JOP%&
receptor

Cleaved-_ / Caréohydrate
signal
- — Signal sequence

peptidase Rough endoplasmic reticulum

’I

©1998 GARLAND PUBLISHING



ER — syntéza lipidu

o Lipidy vznikaji v hladkém ER ve spolupraci s dalsimi organelami
o V ER se vytvari i zasobni lipidove kapky specialnim procesem
vychlipenim a odskrcenim segmentu membrany ER do cytoplasmy

Mltochondrla

*

Phospholipid
synthesis

Reticulum
%M\D

Peroxisomes

Plasmalogen
synthesis

Cholesterol
synthesis

Peroxisome
biogenesis

Endoplasmic

Golgl
apparatus

Sphlngomyehn
synthesis

Llpld
droplets

Lipid droplet
biogenesis

B
Plasma
membrane

!

Phospholipid
synthesis
and its
signalling

Cytosol dLipild
roplet
emergence @ Budding
| | 1
Lipid lens Lipid lens
formation growth
l 1 f Lipid
TAG {3 droplet
Cholesterol ester &5 p N?s"g’“ t':{(
/_\ g’ X droplet v
| ¢ Q Perilipin
... ... > &//f ’::\ s sesscelll e s
Ltpld lens | ﬂ &
| B , l—Seipin
ACAT1/2 e
DGAT1/2 :
Lysophospholipid
ER Iumen ..........................................
https://www.intechopen.com/online-first/82195 P H A R |\ /|



ER — detoxifikace metabolitu a xenobiotik

o Hlavné hladké ER hepatocytu
o Nejdulezitéjsi je skupina cytochromu P450
» Oxidoreduktazy P450 jsou velmi dulezité enzymy pro farmakologii zname nékolik podtypu, podtyp
3A4 a 2C9 metabolizuje vétSinu I€Civ a fadu toxinu a xenobiotik (napf na polarnéjsi molekuly pro
snadngjsi vylouceni z téla)
» P450 se podili i na metabolismu a syntéze fady dulezitych latek, napfr. vitaminy, cholesterol,
zluGové kyseliny, steroidni hormony,...

170H-Pregnenoclone
CYP17A1

Endoplasmic
Reticulum

CNGopRAsSMIC Retculum
IPIBININIPINIDIPINIpISiIniy!

NADH NAD*
Fig. 3. Electron-transport pathways in the cytochrome P450 system. https//d0| Org/lo 1124/dmd 112048991 l-, I_I H K I\II



ER — Sarkoplasmaticke retikulum (SR)

o Sarkoplasmaticke retikulum = ER ve svalovych bunkach
o SR uvolni Ca%* ionty a zahaji svalovy stah

(b) Nucleus Sarcoplasmic T-tubule brings action Thin filament
reticulum potentials into interior
T —— T . ' of muscle fiber. Sarcolemma Thick filament
Sy > - o // Mitochondria
. i 2

= S e B
N N Thick  Thin
. v .“_—\—— o 2 I .
% &,—’3—— \\\ o ) WL filament filament
Lo : ; ‘ : %
ctfeses | HAEN
Ak e | e90s (| B s
AN \ o cos 1
bt : o i ki
— (=] eﬁc:) A
- < L \ I
e\ ©0& | LS myofibril
—— N c‘,‘" ) Triad  Sarcoplasmic reticulum Terminal

SN s : stores Ca?*. cisterna
o MU NI

s__'i(t::’Sarcolemma T-tubules https://www.austincc.edu/apreview/PhysText/Muscle.html P H 'L\ R |\/|



gated cation
channel

Acetylcholine

Acetylcholine-

Cross-bridge binding

Myosin cross bridge

33

Actin molecules in thin myofilament

BINDING Myosin cross
bridge binds to actin
molecule.

Myosin cross bridge

POWER STROKE Cross
bridge bends, pulling thin
myofilament inward.

DETACHMENT Cross bridge
detaches at end of power
stroke and returns to original
conformation.

BINDING Cross bridge binds
to more distal actin molecule;
cycle repeated.

(a)

©.2007 Thomson Higher Education

(a)

Thin filament
Cross-sectional view
Actin
Cross-bridge binding site
Troponin { Tropon]yos‘n

A Actin binding site
Myosin cross bridge

Muscle fiber relaxed; no cross-bridge
binding because the cross-bridge
binding site on actin is physically
covered by the troponin—
tropomyosin complex

Thick myofilament

Relaxed
Muscle fiber excited; released Ca?*
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cross-bridge binding site; cross-bridge
Excited binding occurs

Longitudinal view

=

D C y.o)
/( C o IR L==D
[ 0 D
(V= § i
n_ G o]
b o S A ¢)

Binding of actin and myosin cross
bridge triggers power stroke that pulls
thin filament inward during contraction (b)
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Golgiho aparat (GA) — I.

Komplex tzv. dyktiozomu, shluku cisteren a

vacku (vezikulu) (3 az 10 vacku) cis strana
Nachazeji se pobliz jadra a ER :
Sakuly - zplostele vacky rozsirujici se od
centralni casti smerem k okraiji

Vezikuly — méchyrky obsahujici proteiny
vyprodukované v drsném ER, obsah
odevzdavaji cis-strané GA se kterou
Splyvaj I’ kondenzujici
Kondenzujici vakuoly — vezikuly obsahujici  vakuoly
zpracované proteiny a odskrcujici se z

trans-strany GA odkud putuji k plasmaticke
membrané kde exocytdzou vylu€uji svuj

obsah do extracelularniho prostredi

= vezikuly

sakuly

I
f——



Golgiho aparat (GA) — II.

o Dyktiozomy jsou navzajem propojene a
zpravidla na strané privracene k jadru (cis
strana) neustale prijimaji vacky odstepene od
ER a intenzivne odstépuji vacky naplnené
ruznymi bunécnymi sekrety (trans strana)

By OpenStax -

35 8.25 from the TextbookOpenStax Anatomy and PhysiologyPublished May 18,
2016, CC BY 3.0, https://commons.wikimedia.org/w/index.php?curid=64286585 P H A
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Funkce GA il

o Transport a prechovavani latek

Secretory

o Posttranslaéni tpravy proteind D A vesicle
* NejCasteji glykosylace, fosforylace, sulfatace, -//'/> Cytosol /‘ f
specificka proteolyza & /"Early
o Syntéza polysacharidu a | endosome T A

iImunoglobulinu Golgi apparatus

o Tvorba vackua (sekreénich granul) & 0190 (N
vyuzivanych pri exocytoze _ . .
N ¥ 0= ——_) _Cisternae

® Vznlka zde material pro tvorbu bunécné f\\ . =25~

— &) |

= = 4 o \,‘- S ' I ‘ >
o Tvorba a diferenciace lysozomu LySosgie & A E O
S . O »
o Reparace bunecnych povrchu o
Endoplasmic O

e %Tvorba vakuol reticulum ¢

© 2009 Nature Publishing Group Xu, D. & Esko, J. D. A Golgi-on-a-
chip for glycan synthesis. Nature Chemical Biology 5, 612—613 (2009)
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Exosomy, endosomy a lysosomy
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© O
LySOS()my — Ofgane'y %@O (Late endosome)
>-_”
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Figure 1: Exosome biogenesis and secretion.
Exosomes are released by cells when intra-
cellular organelles called multivesicular bod-
ies (MVBs) fuse with the plasma membrane.
MVBs are formed by invaginations of late en-
dosomes, which contained molecules from
the Golgi (e.g., MHC class Il molecules) or
the cell surface (e.g., growth factor recep-
tors). Consequently, exosomes contain cy-
tosolic materials and are enriched in endo-
some-associated protein markers such as
the the Rab proteins, ALIX, TSG101, and MHC
class Il molecules or endocytic proteins, such
as transferrin receptors and clathrins. This
figure was modified from Lai et al. (169).
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Exosomy — bunecni popelari

o Vezikuly, které pomahaji odstranovat zplodiny bunecného metabolismu
o Vznikaji splynutim bunecne membrany a vnitrnich casti bunky

o Exosomy jsou soucasti mezibunécné komunikace

Secreting / Recipient
Cell

40 Cytosol
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Nové funkce exosomu

o Mohou mezi bunkami prenaset proteiny,
nukleové kyseliny, lipidy a metabolity

o antigen prezentujici bunky sdileji
patogeny, které jsou v exozomech
zachyceny = zesileni imunitni odpovedi

o nekteré exozomy napr. na svem povrchu
vystavuji Fas ligand, ktery po vazbe na Fas
receptor (znamy take jako ,receptor smrti®),
Iniciuje apoptozu

o MRNA prenasena exozémem muze byt v

+ Cilove bunce prelozena do polypeptidu

WRRrrr DNA
g i RNA
P27l Y miRNA

circRNA  Inc-RNA  tRF

-
Prol Lipid Metabolities
Iembrane f
b. Receptor binding

o

e e

ndoc
- &

Biogenesis and secretion of exosomes. The secretion of exosomes
involves two invaginations of the plasma membrane. Intercellular
communication mediated by circulating exosomes occurs through
endocytosis, ligand—receptor interaction, and membrane fusion.
Components such as proteins, nucleic acids, lipids, and
metabolites are delivered by exosomes from the source to target
cells [33]. Proteins located in the plasma membrane, including
CD63, CD9, CD81, TSG101, and Alix, are commonly used as

markers for exosomes [26].
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Exosomy jako nosice lé€iv pro imunoterapii nadoru
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Recyklace membranovych proteinu

o Fosfolipidy plasmaticke
membrany a membranove
proteiny mohou byt recyklovany
o V endosomu jsou modifikovany
fosfolipidy, které slouzi jako
znacky pro recyklaci/degradaci

arachidonic acid

o, oH
0 OH Sp-OH
/o\)\/o\P,o o)
/N
HO ©
HO OH

inositol 3-phosphate

(52,82,11Z 142)-1-((hydroxy((2,3,4,6-tetrahydroxy-5-(phosphonooxy )cyclohexyl)oxy)phosphoryljoxy)-3-(stearoyloxy)propan-2-yl icosa-5,8,11, 14-tetraenoate

https://doi.org/10.1038/nature16868
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Figure 1 | Phospholipids direct membrane sorting.  The protains epidormal gromth Bactor receptor
(EGFR) and transferrin receptor (TTR) are remonved from the cell surface in membeanous structures
called endosomes. The membranes of carly endosomes contain PLIP (M3 P-containing membrancs

ar¢ indicated in blue) — a phospholipid of the phasphotnositide family that ks tagged with a phosphate
growp at ‘position 3. As they mature, ensdosomes are sorted to determine the fate of the proteins they
contain. In membrane reghons such as those harbouring EGER, PIIP s converted to PI(3,5)P, (vellow
membranes ), marking the region for degradation {(the lipids present in the onter membrane of endosomes
destined for degradation remain unknown ). Ketel of gl report that regions destined for recyding, such

as those harbouring TIR, are modified by the sequential action of two enzymees. First, MTM 1 removes

the phosphuate groap from Pi3E then PIKZA adds a phosphate groug 1o position 4, generating PI4P°

(red membrancs). The presence of PI4P directs the endosome back to the plasma membeance so that the \/l

proteins can be reused



Peroxisomy

o Jenoducheé organely schopné se sami ,delit” |

o Proteiny se do peroxisomu dostavaji z cytoplasmy, kde je ./—\
tvori volne ribosomy \/.

o Funkce: P

« Oxidace ruznych substratu — inaktivace toxinu, beta-oxidace
mastnych kyselin

« Detoxikace kyslikovych radikalu (peroxid vodiku, superoxidy a
epoxidy) — katalaza

« Prvnich kroky syntézy glycerolipidu ¢i plasmalogenu

« Tvorba zlucovych kyselin, dolicholu a cholesterolu
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