STRUKTURA
EUKARYONTNICH
BUNEK



EUKARYOTICKE ORGANELY

Jadro
Ribozomy

Endoplazmaticke
retikulum

Golgiho aparat
Lysozomy
Endozomy
Mitochondrie
Plastidy
Vakuola
Cytoskelet




Vznik eukaryotického jadra

Jaderny  ypitini jaderna membrana
por

DNA \ ] [ _ | Endoplazmatické
' Z ﬁ )\ 2 ‘ [\ %/ /1 retikulum

Ribozémy
vazané k

membrané / - cytosol

Davna prokaryoticka Davna eukaryoticka
bunka bunka

Figure 12-4a Molecular Biology of the Cell 5/e (© Garland Science 2008)




JADRO

 Kontrolni centrum

« Uchovava a prenasi
genetickou informaci
(DNA a RNA)

* Velikost v um, zavisi na
bunecne aktivite

Outer membrane ____
Inner membrane
Nucleoplasm

Nucleolus

Nuclear
envelope

Pore in nuclear
envelope
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o |

JADRO -

« Jedno v bunce, muze byt i
vic (hepatocyty Ctyri)

* vyjimky: Ery (nemaji

Outer membrane

jadro), mnohojaderné e ermivane |

Nucleoplasm

svaloveé bunky (syncicie) Nucleolus —
Chromatin -ﬁ_
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Nuclear
envelope
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Pore in nuclear by
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JADRO

Hlavni casti:
-Jaderna membrana
-jJaderko
-chromatin

Nucleolus Nuclear

Nuclear
nvelope
pores = op
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outer
membrane

nuclear
envelope

nucleolus

nuclear
pore

inner
membrane

Electron micrographs
of nuclear envelope

| showing pores.




1) Vznika z endoplasmatickeho retikula
2) dvé membrany a PERINUKLEARNI PROSTOR




Pramérné jadro —
3 000 poru
prumér — 80 nm

CYTOSOL

o %% /A oktamer (8 molekul) —

naplnené vodou

JADRO

Reguluji transport latek

Velké molekuly
prenaseny aktivnim

transportem do a z jadra




JADERNA LAMINA

Vnitrni vrstva jaderné membrany
Ukotveni pro chromatin

> "Intermediarni filamenta", 30-100 nm
» polymery laminu
» regulace funkci jadra

» pred a po mitoze pri syntéze a degradaci jaderne
membrany



-- fibriarni a granularni
(ribonukleoproteiny)

-tvori se okolo nukleolarniho
organizatoru chromozomu

-cyklické zmeny



Tmava denzni hmota v jadre
kondenzace (chromozomy — bunecné deleni) vs dekondenzace
(chromatin — interfaze)

2 | (—
\ 10 pm

Figure 4-63 Molecular Biology of the Cell 5/e (© Garland Science 2008)




2 tridy DNA-vaznych proteinu:
#HISTONY
“NE-HISTONOVE BILKOVINY

A\

- paies\ Y Hetero-
Lotk chromatin




Heterochromatin lies against the nuclear
envelope in patches and.is'broken up at
the site of the nuclear pore:

Nuclear

Pore\

Euchromatin® ™

HETEROCHROMATIN
10% jaderne DNA

EUCHROMATIN
90% jaderne DNA



RIBOZOMY

r'RNA + bilkoviny

dvé podjednotky (velka a mala) které se spojuji
pouze kdyz dojde k navazani mRNA

vznikaji v jadérku

velikost ~20nm



RIBOZOMY

Vyskyt
1) Volne v cytoplazmeé (polyzomy)

2) V mitochondriiich a
chloroplastech

3) Navazané na endoplazmaticke
retikulum



ENDOPLAZMATICKE RETIKULUM

Objeveno v roce 1945

Tubuly, vezikule a vacky

NejvyznamnegjSi membranovy system v bunce
Vsechny eu bunky — vyjimka?

http://www.microscopyu.com/moviegallery/clsi/u2er/index.html


http://www.microscopyu.com/moviegallery/c1si/u2er/index.html

ENDOPLAZMATICKE RETIKULUM

Rough Endoplasmic Reticulum

specializované funkce:

rlbosames

- syntéza bilkovin

- Ca lonty |
I nucieus "9
- SterOIdy }{ lumen
] §kladovan| a prPdUkFe Gly Smooth Endoplamic Reticulum
- Inzerce membranovych e T
bilkovin " ™ Five B

- periferni (kortikalni) ER
stabilizuje cytoskelet




DRSNE ENDOPLAZMATICKE

RETIKULUM

Posttranslacni modifikace (glykosylace)

Prominentniu ..........




DRSNE ENDOPLAZMATICKE
RETIKULUM

SRP
Receptor

Signal
Recognition
Particle (SRP)

Signal
Sequence

Protein
synthesis
begins

Lumen of rough
cndnplusmic reticulum

Protein
synthesis
inhibited

Protein
synthesis
resumes

signalni sekvence

signal recognition
particle (SRP)

translokace

do hladkého ER



NOBELOVA CENA ZA FYZIOLOGII
NEBO MEDICINU 1999

Gunther Blobel


http://nobelprize.org/mediaplayer/index.php?id=127&player=2

HLADKE ENDOPLAZMATICKE
RETIKULUM

syntéza vSech lipidu kromé MK

detoxifikace chemickych latek (jatra — leky,
alkohol)

regulace intracelularnich koncentraci vapniku
(svalova bunka — sarkoplazmaticke retikulum)
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GOLGIHO APARAT
(KOMPLEX)

pobliz bunécneho jadra, u
Zivocisnych bunéek pobliz
centrozomu

u rostlinnych bunek - diktyozom
zplostele vacky

dokonceni posttranslacni
modifikace bilkovin

polarita — cis (pfijima vacky z
ER) a trans (odstépuijici se
vacky)




Sekrece hlenu z vrcholu bunky

Golgiho aparat

« Zvlasté hojny v
bunkach
specializovanych na
vyluCovani
glykoproteinu, napf. v
poharkovych bunkach
streva

ure 13-29 Molecular Biology of the Cell 5/e (© Garland Science 2008)



Uprava proteind v Golgiho
aparatu

 Navazani a uprava Lok 07)
cukernych zbytku —  peretm o

oligosaccharideson /
lysosomal proteins ¢

tvorba glykoproteinu —

o removal of Man

Golgi : « removal of Man medial | Golgi
apparatus| § o addition of GIcNAc /, cisterna | stack

¢ addition of Gal \ trans

* Postupny prostorove ( GGncivia ) |G

e sulfation of tyrosines

orientovany proces e N .
1 (s . SORTING 7~ ~ | network
od cis k trans .=~ _..ry

/ N
plasma secretory
membrane vesicle

lysosome

lecular Biology of the Cell 5/e (© Garland Science 2008)




ER + GA

endomembranovy systém bunek
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LYSOZOMY

Objeveny v roce 1949 Christianem de Duve
- 0,05 - 0,5 mikrometru)

- cca 50 hydrolytickych enzymu

- Casté u fagocytujicich buné&k

- Enzymové optimum je pri pH 5 a
ztrata aktivity pfi pH (7,2 — pH cytozolu)

http://mww.microscopyu.com/moviegallery/sweptfield/ok-egfp-lysosomes-sfc/


http://www.microscopyu.com/moviegallery/sweptfield/ok-egfp-lysosomes-sfc/

PRODUKTY SE DOSTAVAJI DO
LYZOSOMU CTYRMI CESTAMI

Nahodnou Pinocytozou

— Bunécne “piti” < 150nm

Receptorovou Endocytozou

Fagocytozou

— Buné&&na “konzumace” materialu & o
250nm | |

Autofagii

— “samo-konzumace” of starych
organel,

— bunécna degradace apoptoza




EXTRACELULARNI TEKUTINA
\

CYTOSOL

o -
fagozém

plazmaticka
membrana

baktérie

fagocytoza

¢asny endozém

bt —a=— @
endocyt6za

POZDNi LYZOZOM
ENDOZOM

mitochondrie

autofagozém

autofagie

Figure 13-42a Molecular Biology of the Cell 5/e (© Garland Science 2008)



MITOCHONDRIE PEROXIZOM

Figure 13-42b Molecular Biology of the Cell 5/e (© Garland Science 2008)

traveni mitochondrie a peroxizOmu — autofagozém, ktery splyne s lyzozémem



* Primarni lyzozom

vznika v Golgiho
aparatu

—vnejsi materialy
—organely
» Sekundarni lyzozom
primarni fuzuje s
o

tvorba kosti, zanét, nekroza, reakce antigen-protilatka



PEROXIZOMY

Velikost 0,5-1,5 ym
Podobna struktura

— Jedna membrana
Spotrebovavaiji kyslik

— Nevyuzivaji ho k tvorbe ATP
jako u mitochondrii

Rozkladaji peroxid vodiku (H,O,)

Krystalicka inkluze

Neni u ¢lovéka



DALSI FUNKCE PEROXIZOMU

V lidskych jatrech:

- - rozklad (oxidaci) nadbytecnych mastnych kyselin

- - ucCast na synteze cholesterolu

- - ucast na synteze zlucovych kyselin

- - U€ast na syntéze lipidu tvoricich myelinovou
pochvu

- - rozklad nadbyteénych purind (AMP, GMP) na
Kyselinu mocCovou




PEROXIZOMY U ROSTLIN

1) Symbioticka fixace dusiku
2) Fotorespirace

3) Nekteré (glyoxyzomy) meni behem
kliceni ulozene lipidy na sacharozu



PRIKLADY BUNEK S

PROMINENTNIMI LYZOSOMY



MAKROFAGY

primarni sekundarni



w

-.*1) Neutrophilic granules attach to sac

&7 D

.~ 2 Discharge alkaline

NEUTROFILY et e

phagocytosed -

*."N\37 Later azurophilic granules
) fuse to sac and empty
enzymes which

initiate lysis of bacteria

Limited
organelles

» small Golgi
complex

« Scaftered
mitochondria

Large, less
numerous
azurophilic
granules
(lysosomes)

Densely packed
neutrophilic
granules



Osteoclasts

May originate by union
of several monocytes

F 7
oamy = J&
cytoplasm‘ﬁ

border—~ \

zone with Inner clear zone
membrane

invaginations




RETINALNI
PIGMENTOVE

Digestion, by lysosomal
enzymes, of photo-
receptor fragments
phagocytized by
pigment epithelial cells.

Vitamin A transport and
esterification in SER.

Synthesis of melanin by
RER, Golgi apparatus
and melanosomes.
Melanin absorbs light
after it has sensitized
the receptor.

lon transport by mito-
chondria and membrane
invaginations.



BUNECNE INKLUZE

Nemaji specializovane funkce

 Exogenni
 Endogenni



EXOGENNI BUNECNE
INKLUZE

* Obvykle skodlive
— Karoten
— Tezke kovy
* Olovo a stribro
— Azbest, kremik, uhlik, prach



ENDOGENNI INKLUZE

* Lipidove kapicky

-V tukove tkani,
hepatocytu, u bunék
sekretujicich steroidy

- Vyznamne nutricni
zasoby



GLYKOGEN

 Jatra, svaly, kura
nadledvin




 Zymogeny
— Apikalni cast bunek
— Prelurzory enzymu
— Slinivka
* trypsinogen
— Bunky zaludku
* pepsinogen
— Slinné zlazy
 prekurzor amylazy




PREKURZORY ENZYMU

* Mucigen

produkovan poharkovymi
bunkami

(epithelie respiracniho a
GIT)
- po svem uvolnéeni a

smichani s vodou tvori
hlen (ochrana)



PIGMENTY

* Melanin
Barva kuze a oci

* Lipofuscin

- Neznama funkce

-V CNS, svalech, nadledvinach,
srdci a jatrech




KRYSTALOIDY

* Eozinofily

* Leydigovy bunky
varlat




