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Osnova prednasky

* Mezibunécna hmota

* Typy tkani:

» Epitelova tkan - mezibunécéné spoje
» Pojivova tkan

» Svalova tkan

» Nervova tkan

» Troficka tkan




Tkaneée

* Soubor morfologicky
podobnych bunék (stejné
/ rizné typy) plnicich
urcitou funkci

* Slozeni: Bunky +
mezibunécna hmota

* histologie




Mezibunecha hmota

= extracelularni matrix (ECM)
 \/yskyt zejména v pojivovych tkanich

* Dynamicka struktura — v bunkach produkce prekurzoru - usporadani
vne bunék

Funkce:

» mechanické vlastnosti (pevnost v tahu, v tlaku, elasticita)
» vazba rlstovych faktord, signalnich molekul

» zajisténi transportu aktivnich latek

» vazba vody (Na*, K*)
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1) vlakenné proteiny — kolagen,
elastin

2) adhezni bilkoviny —
fibronektin, laminin

Plasma

Cytoskeleton membrane

A

3) amorfni hmota -
glykosaminoglykany (GAG)

A

Actin filament

Figure 8-4 Biological Science, 2/e © 2005 Pearson Prentice Hall, Inc.



1)V

* Nejhojnéji zastoupeny protein v lidskych
tkanich (25-35% proteinu v organismu)

e Zajistuje pevnost v tahu

e Usporadana struktura (Gly, Pro,
Hydroxyprolin) — trojSroubovice = fibrily -
vlakna (0,5-3 um)

* Produkovan bunkami pojivoveé tkane
(prokolagen)

* Nékolik typu I-XXVI!
* Degradace kolagenazami

akenné proteiny - Kolagen




Collagen molecules
Collagen Fibrils (triple helices)

a-chains

Collagen Fibers

Amino acids chains
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Figure 19-66 Molecular Biology of the Cell (© Garland Science 2008)



1) Vlakenneée proteiny - Elastin

* Zajistuje elasticitu (cévy, plice, kize) elastic fiber

e Syntéza bunkami - hladkosvalove,
endotelové, fibroblasty (tropoelastin)

* Nerozpustny ve vodeé (crosslinky mezi
retézci)
’ RELAX
* Degradace elastazou STRERCH |

single elastin molecule

cross-link

Figure 19-71 Molecular Biology of the Cell (© Garland Science 2008)



1) syntéza prekurzoru
bunkou - rozpustny
tropoelastin

2) tvorba elastinu vné
bunék (nerozpustny) —
cross link (LOX — lysyl
oxidaza)

........

tropoelastin] < fibulin-4 . EMILIN1 microfibrils
13 LOX =) fibulin-5 &= crosslink fibronectin-network

Hinderer et al. In vitro elastogenesis: Instructing human vascular smooth muscle cells to generate an elastic fiber-containing extracellular matrix scaffold. Biomedical
Materials, 2015. DOI: 10.1088/1748-6041/10/3/034102



http://dx.doi.org/10.1088/1748-6041/10/3/034102

2)

* Zajistuji spojeni mezi burikou a vlakennymi
prOteIny ECM Fibronectin (,%’

* Glykoproteiny C
>fibronektin — pojivova tkan T

C\
i

Integrins

»laminin — epitelova tkan

* Obsahuji AK sekvence rozpoznavane T
bunecnymi integrinovymi receptory — naptr.

RGD sekvence (Arg-Gly-Asp) = napojeni na Inracellar signaiing
aktinova vlakna cytoskeletu

Plasma membrane

Yamada K.M. Fibronectin peptides in cell migration and wound repair, The Journal of Clinical Investigation, 2000. DOI: 10.1172/JCI10119



https://doi.org/10.1172/JCI10119

3) Amorfni hmota

* Proteoglykany — kyselina hyaluronova,
jadrovy protein, glykosaminoglykany
(heparan sulfat, keratan sulfat,
chondroitin sulfat)

* Odolnost proti tlaku (zajisténi hyaluronan
hydratace) K
©° ’ o . 4 4 keratan//j>
* Vazba rastovych faktord, signdlnich sulfate /j\ | civondeoidh sulfire

molekul s
O e u Figure 19-60b Molecular Biology of the Cell 5/e (© Garland Science 2008)



Typy tkani

/7 Vv

1) Epitelova tkan
2) Pojivova tkan
3) Svalova tkan

4) Nervova tkan
5) Troficka tkan

1
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basal
lamina
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connective
tissue

collagen —
fibers

Figure 19-1 Molecular Biology of the Cell (© Garland Science 2008)
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mechanical stresses

are transmitted from

cell to cell by cytoskeletal
filaments anchored to
cell-matrix and cell-cell
adhesion sites

extracellular matrix
directly bears mechanical
stresses of tension and
compression



Epitelova tkan

* Tvorena prevazne bunkami lezicimi
tésne vedle sebe (minimum ECM) —
zpevneni mezibunécnymi spoji

* Polarizace bunek (apikalni, bazalni
cast)

* Bunky nasedaji na bazalni
membranu — opora bunéek + vyziva

* Bezcévna tkan (vyziva difuzi)

e Jedno / mnohovrstevna tkan
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Figure 19-39 (part 2 of 3) Molecular Biology of the Cell (© Garland Science 2008)



squame about
to flake off
from surface

keratinized
squames
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EPIDERMIS
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~— connective
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Epitelova tkan

DERMIS

30 pm basa] cel.l basal cell dividing
passing into

POd | e fu n kce : prickle cell layer

Figure 23-3 Molecular Biology of the Cell (© Garland Science 2008)

» Kryci - pokozka
> Rasinkovy — dychaci cesty

> Zldzovy — sekrece hormond, mléka

olfactory neuron

» Resorpcni — vystelka streva

= supporting cell

» Smyslovy — fotoreceptory v oku, vlaskové bb

basal cell
(stem cell)

» Respiracni — plicni sklipky

axon (to brain)

Figure 23-12a Molecular Biology of the Cell (© Garland Science 2008)



Mezibunécne spoje

APICAL

tight junction seals gap

OCCLUDING JUNCTION between epithelial cells

adherens junction connects

actin filament bundle in one
cell with that in the next cell

desmosome connects inter-
mediate filaments in one
cell to those in the next cell

junctional
complex

CELL-CELL
ANCHORING JUNCTIONS

=

CHANNEL-FORMING
JUNCTIONS gap junction allows the
ﬁ g E passage of small water-
CELL-MATRIX soluble molecules from cell
ANCHORING JUNCTIONS / to cell
J \_ olet Gl
BASAL / 1"

actin-linked cell-matrix adhesion hemidesmosome anchors intermediate
anchors actin filaments in cell filaments in a cell to extracellular matrix

6) Fo ké Ini ad heze to extracellular matrix

Figure 19-3 Molecular Biology of the Cell (© Garland Science 2008)

1) Tésny spoj

2) Adhezni spoj

3) Desmosom

4) Mezerovy spoj

5) Hemidesmosom



Mezibunecné spoje

1) Tésn\'/ spoj (tight junction, zonula occludens)
e Zajisténi neprodysnosti (travici
soustava — strevo, zaludek, slinivka)

* Spojeni sousednich bunék provazci
proteinu

interacting
plasma membranes

A
intercellular 4
space °/0.6 pm
sealing
strands of
tight- Y
junction
proteins
cytoplasmic
half of
lipid bilayer

Figure 19-26a Molecular Biology of the Cell (© Garland Science 2008)



Kadheriny

* Transmembranové proteiny

e Zajistuji mezibunécné adhezni
spoje a spojeni typu desmosom

* funkcni v pritomnosti Ca?*

* Homofilni molekuly

> 1 mM Ca2+

° Ca2+

< 0.05 mM Ca2+

plasma
membrane membrane
of cell 1 of cell 2

flexible N-terminal
hinge region cadherin repeat

Figure 19-9a, b, ¢ Molecular Biology of the Cell (© Garland Science 2008)



Mezibunecné spoje

2) Adhezni SpOj (zonula adherens) plasma

membrane

* Tvoren kadheriny — uvnitf bunky
napojeni na aktinova vlakna S
cytoskeletu - mechanicka opora -catenin

other anchor —‘
proteins

actin
filament

CYTOSOL

Figure 19-14 Molecular Biology of the Cell (© Garland Science 2008)



cadherin-family
adhesion proteins

Mezibunecné spoje  famens | B nchor proteins

3) Desmosom (macula adherens)

* Tvoren kadheriny — uvnitr
bunky napojeni
na intermediarni filamenta
cytoskeletu

Figure 19-17a Molecular Biology of the Cell (© Garland Science 2008)



Mezibunécne spoje

4) MEZEI‘OV? spoj (gap junction, vodivy spoj)

* Kanalky mezi sousedicimi bunnkami
(2-4 nm) tvorené konexony

* Komunikacni kanal - prinik malych
molekul

e Uzaviratelné (uzavreni pri zvyseni
Ca2+)

zavieny otevieny

konexon
monomeru konexinu

cytoplazmatické
membrany

mezibunécény prostor

prostor Siroky 2-4nm 4 ofilni kanal

Dostupné z: https://cs.wikipedia.org/wiki/Bun%C4%9B%C4%8Dn%C3%BD spoj#/media/Soubor:Gap cell junction-cs.svg, 14.4.2023



https://cs.wikipedia.org/wiki/Bun%C4%9B%C4%8Dn%C3%BD_spoj#/media/Soubor:Gap_cell_junction-cs.svg

Extracelular matrix

Integriny

* Transmembranoveé proteiny
e Zajistuji spojeni mezi burikami
a ECM, spoje typu hemidesmosom

Integrin-binding proteins Cytoskeleton

Nature Reviews | Molecular Cell Biology

Kinbara K. et al. Ras GTPases: integrins friends or foes? Nature Reviews Molecular Cell Biology, 2003. DOI: 10.1038/nrm1229



Spojeni bunek s ECM

epithelial —

cell
. keratin filaments —

5) Hemidesmosom hemidesmosome
basal lamina N

* Spojeni mezi epitelovymi \
burikami (integrinové N, -K
receptory) a bazalni

keratin
dystonin

plectin

integrin
(a6p4)

collagen XVII

laminou (laminin) - — laminin

uvnitr bunky napojeni

collagen

na intermediarni o e

filamenta cytoskeletu

Figure 19-46 Molecular Biology of the Cell (© Garland Science 2008)



Spojeni bunek s ECM

6) Fokalni adheze

* Spojeni mezi bunkami (integrinové
receptory) a ECM (fibronektin) -
uvnitr bunky napojeni na aktinova
vlakna cytoskeletu

* Spojeni mezi bunkou a okolim —
obousmeérna vymena informaci

extracellular matrix protein

:

o subunit

active

integrin
B subunit

Figure 19-45 Molecular Biology of the Cell (© Garland Science 2008)



Pojivova tkan

e Znacné zastoupeni ECM

* Bunky:

» produkujici ECM (-blasty)
» klidové (-cyty)

» odbouravajici (-klasty)

epithelium aa
basal lamina—

/—— collagen fiber

—— —é} .

‘\\
® \

. TN
&
hyaluronan, —
=~

proteoglycans, and \%

glycoproteins
| E—

50 pm

capillary

fibroblast elastic fiber

mast cell

L—— CONNECTIVE TISSUE —

Figure 19-53 Molecular Biology of the Cell (© Garland Science 2008)



A) Vazivova tkan

* Slachy, vazy — blanitad pouzdra organd, vyplfi mezi
organy

Kolagenni vazivo

* Fibroblasty + fibrocyty

» ridké kolagenni vazivo (mezi organy, skara)
» husté kolagenni vazivo (Slachy, Skara)

» elastické vazivo (hlasové vazy)

» retikuldrni vazivo (kostni dfen, slezina)

» tukové vazivo (tukova tkan)

Dostupny z: http://histologie.lfp.cuni.cz/preparaty/preparaty2E.php?SYSTEM=0becnaHistol_Pojivo&PREPARAT=4, 16.4.2023



B) Chrupavcita tkan

* Pevnost, pruznost

* Hojna ECM — amorfni slozka + kolagen typu Il

e Chondrocyty, chondroblasty

* Témér zadna regeneracni schopnost (bez cév, nervu)

» hyalinni chrupavka (sklovita, kloubni) — povrch kosti,
kloubt, dychaci cesty

» elasticka chrupavka — usni boltec, epiglottis, pridusky

» vazivovd chrupavka — meziobratlové ploténky & L
'~ > - X 2

Elasticka chrupavka - modifikovany trichrom

Dostupny z: http://histologie.lfp.cuni.cz/preparaty/preparaty2E.php?SYSTEM=0becnaHistol Pojivo&PREPARAT=10,11, 16.4.2023



http://histologie.lfp.cuni.cz/preparaty/preparaty2E.php?SYSTEM=ObecnaHistol_Pojivo&PREPARAT=10,11

C) Kostni tkan

e Tvrdost (mineralizace - hydroxyapatit) —
nejpevnéjsi pojivo v téle

 ECM - kolagen |, amorfni hmota

* Neustala remodelace tkané

* Osteoblasty, osteocyty, osteoklasty

» vlaknita kost — nepravidelné
usporadani, deti, kostni vybézky

» vrstevnata kost — kolagenni fibrily

usporadané do pravidelnych lamel —
kompaktni / spongidzni

osteogenic cell
(osteoblast
precursor)

osteoblast

osteoid
(uncalcified
bone matrix)

calcified bone
matrix

cell process
in canaliculus

osteocyte

Figure 23-55 Molecular Biology of the Cell (© Garland Science 2008)



Svalova tkan

 Zajisténi aktivniho pohybu —
myofibrily=aktin+myosin

» hladka svalovina
» pricné pruhovand svalovina

> srdecni svalovina

heart muscle cell smooth muscle cell myoepithelial cell

*@

T T R

i

Figure 23-47a Molecular Biology of the Cell (© Garland Science 2008)



Zdisc darkband light band

one sarcomere

thick filament (myosin)
thin filament (actin)

light band dark band light band
r "

Z disc Mline Z disc
(C)
— —
e  ——
= E—
—— —
—— " \m—
(D)

Figure 16-74 Molecular Biology of the Cell (© Garland Science 2008)

myofibril



)

° Microtubule

Neurofibrils
Neurotransmitter

Dendrites

Synaptic vesicles
Synapse (Axoaxonic, |
Synaptic cleft

Nervova tkan

Rough ER Axonal terminal

(Nissl body)

Polyribosomes Node of Ranvier

Ribosomes

* Zajisteni prenosu Golgi apparatus
informace (ze

smyslovych organu do
CNS=mozek+micha -

svaly, zlazy)

Myelin Sheath

(Schwann cell)
Nucleus
Nucleolus
Membrane
Microtubule

Nucleus
(Schwann cell)

Smooth ER

I Synapse - ‘ .
(Axgdenrd)ritic ‘ Dendrites

* Neurony + gliové bunky

X Microfilament
Microtubule
Axon

Dostupné z: https://cs.wikipedia.org/wiki/Neuron#t/media/Soubor:Complete neuron cell diagram en.svg, 14.4.2023



https://cs.wikipedia.org/wiki/Neuron#/media/Soubor:Complete_neuron_cell_diagram_en.svg

Priklad z organismu |
cevni sténa

e Jednovrstevny endotel na BM

* Hladkosvalové bunky + ECM
(kolagen, elastin)

* Fibroblasty + ECM (kolagen)

Endothelium

Internal
elastic
lamina

External
elastic
lamina

— Intima

— Media

-
ol - Adventitia

Bacakova et al. The Role of Vascular Smmoth Muscle Cells in the Physiology and pathophysiology of Bloos Vessels, Muscle Cell and Tissue —
Current Status of Research Field, 2018, DOI: 10.5772/intechopen.77115



Priklad z organismu |
kuze

EPIDERMIS —
* Pokozka — mnohovrstevny loose connective __ M%A
rohovatejici dlazdicovity epitel tissue of DERMIS L F

—— SeNnsory

* Skara — Fidké + husté vazivo — e ——— nerves
fibroblasty + kolagen, elastin tissue of DERMIS | — bloodl
vesse
* Podkozni vazivo — tukové bunky, i
kolagen fatty connective tissue =
of HYPODERMIS "

Figure 23-1a (part 1 of 2) Molecular Biology of the Cell (© Garland Science 2008)



loose connective tissue dense connective tissue
of dermis

epidermis

keratinocytes
pigment cell (melanocyte)

dendritic cell
(Langerhans cell)

Figure 23-1a (part 2 of 2) Molecular Biology of the Cell (© Garland Science 2008)

macrophage

of dermis

collagen | mast

fiber cell
fibroblast

fibroblast / collagen fiber

elastic fiber
lymphocyte

endothelial cell

forming capillary



Opakovani = zkouskove otazky

* Mezibunécna hmota
* Epitelova tkan
* Pojivova tkan
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