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» Soucasna klasifikace zakladnich typu tkani

Na zakladé morfologickych a funkénich znaku

Epitelova

Kontinualni, avaskularni vrstvy bunék s riznou funkci,
orientovanych do volného prostoru, se specifickymi
mezibunécnymi spoji a minimem mezibunécného
prostoru a ECM

Derivaty vSech tfi zarodecnych listu

SN Obsahuji myofibrily = schopnost kontrakce

Svalova

Nervova

Derivat mezodermu - KS, myokard, mezenchymu - HS
. VyjimeCné ektoderm (napi. m. sphincter a m. dilatator pupillae)

Neurony a neuroglie
Pfijem a prenos elektrického vzruchu
Derivat ektodermu, vyjimeéné mezenchymu (mikroglie)

Pojivova

i Dominantni pfitomnost extracelularni matrix

Vazivo, chrupavka, kost, tukova tkan
Derivat zejména mezenchymu




Obecna charakteristika epitelové tkane



= Obecna charakteristika epitelové tkaneée

— Rana a velmi inovativni udalost v evoluci mnohobunéénych organism
— Hranice a rozhrani

— Rozdéleni téla na oddily — jedineCna a specializovana mikroprostredi
— Vystelka dutin a vnéjSich povrch

— Adheze

— Bazalni membrana

Epithelial
wall

Amoebocyte







= (Obecna charakteristika epitelové tkanée

= Avaskularni (bez cévniho zasobeni) — vyZiva z pojivové tkané (lamina propria)
» Apikobazalni polarizace

* Minimum mezibunééné hmoty

= Ukotveni do bazalni membrany

» Typicka morfologie a mezibunécné spoje (tésné, adhezni, komunikacni)
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= Stavba typické epitelové bunky

Cilia- Narrow
extracellular
space

Microvilli-absorb

Apical region of
an epithelial cell

Cell junctions
Tight junction
Adhesive belt
Desmosome
Gap junction

Reticular ERESHenE
fbers membrane

Connective{
tissue

www.webanatomy.net



Bazalni membrana

Pfipojeni epitelovych (endotelovych)
bunék k tkanim

Selektivni bariéra

Tkanova integrita

Diferenciace

Komunikace

Difuze zivin

Epithelial cells

Basement
membrane

Connective
tissue

Capillaries




= Bazalni lamina vs. bazalni membrana

50-100nm

Glycosaminoglykany — heparansulfat
Laminin, kolagen I, IV, VI,
Nidogen/entactin

Perlecan

Proteoglykany

Epithelial cell
Lamina
——— lucida
‘\ Basal
Lamina lamina

DY//18 Iy e densa
N R
Reticular fibers
(type Il collagen)
Vi ‘

™ Anchoring fibrils -
Anchoring plaque =~ (type VII collagen) reatzzmgris
(type IV collagen)




Bazalni membrana
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Dunsmore SE, Chambers RC, Laurent GJ. 2003. Matrix Proteins. Figure 2.1.2. In: Respiratory Medicine, 3rd ed. London.
Saunders, p. 83; Dunsmore SE, Laurent GJ. 2007. Lung Connective Tissue. Figure 40.1. In: Chronic Obstructive
Pulmonary Disease: A Practical Guide to Management, 1st ed. Oxford. Wiley-Blackwell, p. 467.



= Architektura bazalni membrany

Basement membrane \

— Epithelial cell

Plasma membrane
Lamina lucida

N M+t SN AT e | eseine I Lamina
laminins 1,5.6,10 7

/ Collagens XVlland IV~ basal IS

Dystroglycams = —

BM :

Rasal
Lamina densa lamina
Collagen IV ———==="~

o ——

Entactin/midogen
Petlecan

Heparin sulfate proteoglycans e Z

"".' Lamina reticularis

Collagen 1, 11,V mmmm—
Protoglycans 49N> Lamina
fibroreticularis
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lamina rara ,g;l,t'erna
R
lamina densa

lamina rara externa

lamina fibroreticularis
(kolagen |V - pficny fez)

lamina densa

lamina rara interna

Dvé zakladni vrstvy

— lamina basalis - 100-200nm = Tkanoveé specifické modifikace
* lamina densa = Descemetova membrana (BM epitelu
« laminarara (ext. et int.) rohovky)
« produkt epitelovych bunék =  Glomerularni BM (Bowmano pouzdro)
- epitely, endotelie, svalové buriky, adipocyty, = Cast Bruchovy membrany v retiné
Schwanovy buriky .

— lamina fibroreticularis
* pouze epitely
» retikularni vlakna



» Bazalni membrana v corpusculum renis

Urinary space

Proximal tubule
epithelial cell

.. @ ©@  apoptosis




= Bazalni membrana v corpusculum renis

Klinické souvislosti - Membranoézni
glomerulonefritida

- cirkulujici protilatky se vazi na kapilarni sténu (BM)

- komplex komplementu (C5b-C9) napada glomerularni
epitelialni bunky

- naruSeni filtraCni bariéry

- proteinuria, edém, hematouria, renalni selhani

Glomerular capillary

Immune
Antibody Antigen complexes

NOIM &l c——) Membranous glomerulopathy




Embryonalni
puvod epitelovych
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= Embryonalni puvod epitelovych tkani

- derivuji ze v8ech tfi zarodecénych listl

ZarodecCny Epitelové derivaty

list
Ektoderm 1. Pokozka (vicevrstevny dlazdicovy rohovéjici)
2. Potni zlazy a jejich vyvody (jednovrstevny a vicevrstevny kubicky)
3. Vystelka ustni dutiny, pochvy a analniho kanalu (vicevrstevny dlazdicovy nerohovéjici)
Mezoderm 1. Endotel vystylajici krevni cévy (jednovrstevny dlazdicovy)
2. Mezotel vystylajici télni dutiny (jednovrstevny dlazdicovy)
3. Vystelky pohlavnich a mocCovych cest (pfechodni, vicefady cylindricky, jednovrstevny
kubicky, jednovrstevny cylindricky)
Entoderm Vystelka jicnu (vicevrstevny dlazdicovy nerohovéjici)

Vystelka GIT (jednovrstevny cylindricky)
Vystelka Zlu¢niku (jednovrstevny cylindricky)
Solidni Zlazy (jatra, pankreas)

Vystelka dychaciho traktu (vicefady cylindricky s fasinkami, jednovrstevny cylindricky s
fasinkami, kubicky, dlazdicovy)

a s wbdE




» Klasifikace epitelovych tkani

- na zakladé morfologie (kryci, trabekularni, retikularni)
- na zakladé funkce (zlazovy, resorpcni, smyslovy, respiracni atd.)

p580102 [RM] ©www, vnsualphotos com




Morfologie epitelove tkane



Epitel kryci

Kritérium Termin Rozliseni
PocCet vrstev Jednovrstevny Jedna vrstva bunék
bunék Vicevrstevny Vice vrstev bunék
Vicefady Vice vrstev jader, ale vSechny buriky v kontaktu s
bazalni laminou
Tvar povrchovych | Dlazdicovy Ploché dlazdicové bunky, Sifka >> vysSka
bunék Kubicky Polygonalni buriky, $itka = vyska
Cylindricky Polygonalni buriky, Sitka < vySka

Simple columnar

Simple cubaoidal [ ™y ™

Simple squamous / !‘Mlt&.. T
/ @i.@ oo 0 t® . »

Keratinized
strafitied squamos
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l - A Schematic of nonkeratinized stratified squamous epithelium as
Ve AT i
% Ao seen with the light microscope. The epithelium acts as a protective
-.’,/ Transitional barrier and is typical of wet surfaces—linings of the oral cavity, esophag:
anal canal, part of the urethra, and vagina. It also covers the comea

Steatified columnat



Jednovrstevny dlazdicovy epitel
Endotel cév

= Semipermeabilni bariéra

Parietalni list Bowmanova pouzdra (corpusculum renis)



» Jednovrstevny kubicky epitel

= SekreCni a exkreCni kanalky
= Uprava koncentraci iontld a
vody

Tubuly ledvin

Vsunuté a interlobularni vyvody zlaz
Povrch ovaria

Vnitfni povrch pouzdra ¢oCky




= Jednovrstevny cylindricky epitel

» Sekrece a absorpce
= Apikalni povrch muze byt modifikovany
» Ochranna bariéra

= Zaludek

= Strfevo

= Zluénik

= Rectum

= Uterus

* Vejcovody

= Vyvody vetsich zlaz

* Ductus papillares ledvin




= Jednovrstevny cylindricky epitel




» Vicerady cylindricky epitel s
rasinkami a poharkovymi bunkami

= Dychaci cesty

» Vicerady cylindricky epitel
se stereociliemi

* Muzsky reprodukcni systém
(epididymis)




= Vrstevnaty dlazdicovy epitel nerohovéjici
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Ustni dutina
= Jicen

= Pochva

=  Analni kanal
= Hlasové valy



= Vrstevnaty dlazdicovy epitel rohovéjici

= Epidermis



» Vrstevnaty kubicky — cylindricky epitel

= Vyvody zlaz
= Spojivka



* Prechodny epitel
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= Ureter
» MocCovy méechyr
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Epitel trabekul
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Epitel trabekularni

Usporadani jaternich hepatocytu -
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Epitel trabekularni
Usporadani jaternich hepatocytu
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hepatoblasts:
BMPR, FGFR, c-Met, TGFR,
Pi3K, Sek1/JNK, EIf5, Arf6, Raf1
Smad2/3, B-catenin, c-jun, Tbx3, NFxf
Foxm1b, Xbp1, Mtf-1

FGF + BMP

- endothelial cells

=== basal lamina

MSTM M heart gut epithelium (@ hepatoblast

mesenchyme signals:
BMP, FGF, HGF, Wnt, TGFf, RA
Gata4, WT1, N-myc, Hix, Lhx2

WSTM @ hepatoblast @ blood cells -« endothelial cells



Epitel retikularni

Thymus - cytoretikulum 3
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Epitel
retikularni

Epitel
trabekularni

Epitel kryci



Funkce epitelove tkane

* Ochrana tkani

* Transport a resorpce

» Sekrece

* Pfijem smyslovych podnétu



Ochrana tkani

Priklad: Vrstevnaty dlazdicovy epitel
Mechanicka odolnost

- Konstantni abraze
- neustala sebeobnova

- Keratin
- zakladni strukturni protein epiteld, polymer
- cytoskelet — intermediarni filamenta
- 54 genu pro keratiny (2011)

- specifické pro vlasové folikuly, rohovku, epidermis a
jeji derivaty, ale i v ,nekeratinizovanych® tkanich
- diagnostika

Stratum corneum

Stratum lucidum
w Stratum granulosum

B Stratum spinosum
i



= (Qchrana tkani

Priklad: Prechodny epitel

Buniky vytvareji osmotickou bariéru

- Apikalni membrana
- Uroplakiny, lipidy
- Tésneé spoje

- Subapikalni vezikuly

HN) pm

[ —

Wiki: doi: 10.1152/aiprenal.00307.2001



= TJransport a resorpce

Blood Epithelial cells Intestinal lumen
High Na* Low Na* Dietary glucose
Low K* High K* High {dietary) Na’
GLUT 2 [ < §
\(
Glucose G Glycose Glucose
Na | Na

2 Na
Na'/glucose

ATP 2 Na

Na"/K* ATPase g “
~gh ARFLF symport
protein

K L K
70(
Basolateral él(/ﬁghtjunct»on §\Apical

membrane membrane

Transport glukézy z lumen streva do krevniho obéhu

Na*/K* ATPaza - bazolateralni povrch - koncentracni
gradient Na* a K*

K* gradient generuje negativni membranovy potencial
Na*/gluk6zovy symport na apikalnim povrchu
Facilitovana difuze pomoci glukézového uniportu (GLUT2)

v basolateralni membrané

http://www.ncbi.nim.nih.gov/books/NBK21502/

Basolateral Apical
membrane membrane
Cl channel
protein
Anion ‘ .
antiport —.__ =7
protein H
HCO, & “~ HCO TR
3 3 ]T ATPD B ; P
K ase
ADP + P, -
Carbonic 2 K ‘
anhydrase K
K" channel

CO, = CO, + OH protein

Tight
junction

Stomach lumen

Acidifikace zaludku parietalnimi bunkami epitelu
Apikalni membrana - H*/K* ATPaza + Cl~ a K* kanaly

Bazolaralni membrana — aniontovy antiport HCO;™ a
Cl~ ionty

Kombinovanou aktivitou transportnich kanalud je
udrzovana elektroneutralita a neutralni pH v burice a
zaroven vysoka koncentrace H* a CI~ v lumen Zaludku



= Transport a resorpce

— Cell membrane

Na* H,O Na’ Na' H,0 Na* aF

kanal nebo
AQP :‘::j' transporter

+
mito- Na

chondrie Na'[K'-

Na" T ¥ , ATPasa

Na*
Na® [ K* 2CI H,0 Na® K* 2CI-

bazolateralni kotransporter

a vodu resorbujici epithel b vodu vylucujici epithel



= Respirace

- Vyména plynu mezi krvi a atmosférickym vzduchem (O,, CO,) — koncentracni gradient

- Bariéra — krev-vzduch

- Surfaktant

- Respiracni oddil plic — plicni sklipky respiracnich bronchiold, alveolarnich chodbicek a vack
- Granularni (typ 1) a membrandzni (typ Il) pneumocyty (97%)

Surfactant- Squamous epithelial
secreting cell cell of alveolar wall Nucleus of — |

Bed bicpd coll endothelial cell

E < Capillary

Surfactant — |
(surface lining)

Macrophage = Alveolar — |
- Epithelial epithelium
cell
S nucleus
Respiratory —| Alveolar epithelium Fused basal —
membrane laminae

Fused basement
membranes

Alveoli (gas filled) Capillary endothelium Endothelium —|

Copyright & 2003 Pearson E ion, Inc.. publishing as Benjamin C

Alveolar pores




= Respiracni epitel
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= Smyslove vnimani a smyslovy epitel

- podpurné a vlastni smyslové buriky

- smysloveé bunky konvertuji signaly z vnéjSiho prostfedi na zménu membranoveého potencialu

- primarni smyslové bunky (neurosmysloveé)
- modifikované unipolarni neurony
- generuji pfimo nervovy vzruch
- Cichovy epitel, retina

g
]

(I

AN

TR

Olfactory epithelium

lamina
propria

Bowman's gland olfactory nerve fibre

basal cell
olfactory D,
epithelium
olfactory
receptor cell
. . S
© ciia e N = "« " « ™ supporting cell

lumen of nasal cavit
¥ odour molecules  ® 2009 Encyclopaedia Britannica, Inc.




= Smyslové vnimani a smyslovy epitel

- sekundarni smyslové bunky
- pouze recepcni usek
- v kontaktu s terminalnimi zakoncenimi dendritu, které generuji nervovy vzruch
- vlaskové bunky vnitfniho ucha, chutové poharky

Sweet Umami Bitter Salty or sour

Tight junction

Support cell

(A) 8l

Primary gustatory
neurons

BUNDLE NOT BUNDLE
TILTED TILTED

{A)



PRESTAVKA

CUFFEE




= Sekrece - zlazovy epitel

Jednobunééné zlazy Mnohobunécné zlazy
— Poharkoveé buriky — Endoepitelové
— Enteroendokrinni buniky — Exoepitelové

Charakter sekrece

Disintegrating
cell and its
contents

(secretion)

New cell

Pinched off
portion of cell
(secretion)

Holokrinni x Merokrinni x Apokrinni



= Poharkove bunky

Cylindrické zlazové epitelialni buriky

Apikalni povrch - apokrinni/merokrinni sekrece mucinu
Bazalni ¢ast — RER, GA, jadro, mitochondrie
Mucinogenni zrna — barveni mucinokarminem

Mucin v
sekrecnich

granulech

F-aktin



= Poharkove bunky

« Zejména respiracni a Gl trakt

* Produkuji hlen (mukus) = viskézni tekutina slozena z
elektrolytd a vysoce glykosylovanych proteint (muciny)

* Chrani proti mechanickému i chemickému poskozeni

« Zachyceni a eliminace pevnych Castic

 Sekrece konstitutivni nebo po stimulaci (kouf, prach,

bakterie)
* Mukus po sekreci expanduje 500x béhem 20ms

* Klinické korelace:
- zmény ve slozeni nebo mnozstvi hlenu
- chronicka bronchitida / cysticka fibréza

o
© Chloride lonse o
o o o °

(<]
o o

Normal CF

L

Basal Gobletcel f[oJjl s Ciliated cel
cell (produces (e 3 (produces MUCH,
MUCSAC) z’ MUC4 and
- Possibly MUC16) |
: :i |
Serous :‘
gland ced - -
1 ,.-of;'i." o 117
L0 37 ~.
o,
555 g
TS Mucus gland cell
(produces MUCSB
and MUC16)

Mucn raft (7-70 pm depth)
90% MUCSAC and MUC58B
10% MUC1, MUC4 and MUC16

ZL Cilia

==t Microvill

MUC1
MUC4
=~ MUC16

~—~ MUCs8
~=~ MUCSAC

doi: 10.1183/1025448x.00046004






[ ] r A\ 4
= Enteroendokrinni bunky
- Specializované bunky GIT
- Argentafinni, enterochromafinni buriky
- APUD = Amine Precursor Uptake Decarboxylase
- Hormony
- Rada typu:
Typ Hormon Lokalizace/funkce
D burky Somatostatin - Zaludek, stfevo, jaterni a pankreatické vyvody
- jako D buriky Langerhansovych ostravk(i v pankreatu
EC buriky Serotonin - Zaludek, stfevo, Zluénik
- Peristaltika
ECL buriky Histamin - Zaludek
- Sekrece HCI
G burnky Gastrin - Pars pylorica, duodenum
- Sekrece HCI, pepsinu
| buriky Cholecystokinin - Tenkeé stfevo
- Pankreaticka stava, motilita Zluéniku
K bunky GIP (enterogastrin) - Zejména duodenum
- motilita zaludku, sekrece inzulinu
L (EG) Enteroglukagon - Zaludek, stfevo
bunky
S bunky Sekretin - Tenkeé stfevo, dvanactnik
- Tlumi sekreci HCI

- tlumi sekreci pankreatickych enzymU a peristaltiku Endothelial cell -

-
=
nterocytes [ O t
intero- t
mndocrine cells ) ¢
Goblet cells o

O

>
Stem cells l O 2

Paneth ceils

Crypt of Lieberkuhn
S

7

; % w  MuscularisMucosae  # Paneth Cells |
e L



* Mnohobunécné zlazy
— Endoepitelové (neopoustsii epitel, napF. endoepitelové Zlazy uretry, konjunktiva)

— Exoepiteloveé (epitelové pupeny v okolnim vazivu)
» Podle tvaru sekre€ni komponenty
— Alveolarni
— Tubuldézni
— Tuboalveolarni
» Podle vétveni
— Jednoduché

V )4 4 Simple tubular Simple branched Simple coiled Simple acinar
- etve n e tubular tubular

— Slozené
» Podle charakter sekrece
— Mucindzni
— Serdzni
— Slozené

Compound tubular Compound acinar Compound tubuloacinar



* Vyvoj mnohobunécnych exoepitelovych zlaz

Endocrine glands _ ' Exocrine glands
b
B. .-.r.\,?% g@mm “"‘“*Hﬁ!#ﬁl"f“’"
L)
LA .'u':.- e.;. O R AR SR

oiasrs AL Ry
RO R D LR

Compound acinar
Compound tubuloracinar

Compound tubular

Simple acinar Simple
tubuloacinar




VII

azy

Mucindzni z

. Mucous
acinus

» EM of part of a mucous acinus in a mixed
salivary gland. Parts of three mucous cells line the
acinus lumen (o), Euchromatic basal nuclel have
prominent nucieoll. Basal cytoplasm contains many
profiies of rough endoplasmic reticulum {RER). Many
large. electron-lucent secratory vesicles (SV)
domingting the remaining cytoplasm are discharged
by exocytasis mto the acinus tumen. 5400x

< LM of part of a mixed seromucous gland in
the trachea. Several mucous acini with pade-stained
mucous cells are seen. The basal nuclei are flat and
cells appear washed out because mucous droplets
tissolved during specimen preparation. Darker stained
serous cells in adjacent acint have more rounded basal
nuciel Serous cefls are smaller than mucous cells. The
square outlings the area of inferest seen in the EM
below. 295x . He
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= Serozni zlazy

Acinus —

< LM of part of the exocrine pancreas. The e
part of the giand consists of coswy packed sphencal or

pear-shaped sercus aonk. Severnl calumnar 10 pyramidal
acinar celts, with round basal nuclol, face 8 small cenlrai
lumen in each serous acinus. Basal cytaplazm |5 basop

1his purely serous (3
salivary gland. & small daet, in 1
Slromi, ConvySs secretians fram acinl o larper pancreatic

» LM of part of a mixed salivary gland, Sevecal pale
muocous acini surround two round serous acinl. Seraus
cofts hiave conspicuous, dark-stained SECTEXry vas
mucous oals ook vacuolated and washat out, EM
215 shows the araa n e square in detail. 600x

Todarine DA DS Fechon




» Serdzni zlazy a hierarchie vyvodu

Interlobular septum

L) Interlobular duct
Pseudostratilied columnar
soithelium

Adipied it modbed bom Losen TS Linsen OR, Paparo Ak Teetias of sy Obiadaphly W Sainders 1688



Slozeneé zlazy
- mucindzni i serdézni
- Gianuzziho lunuly (demiluny)

BN
.\ Serous
¥ demilune

. Serous
demilune

Mucous cells

Serous cells

Giuseppe Oronzo Giannuzzi
(1838-1876)

Secretory #
capillanes






Ultrastukturni charakteristika bunek zlazoveho epitelu

Pankreaticky acinus — serdzni Zlaza, sekre¢ni vacky



= Bunky secernujici proteiny

- velké sveétlé jadro, zietelny euchromatin
- vyvinuté RER

- GA/sekrecCni vezikuly

- sekret nizké viskozity (serdzni)

- pankreas, slinné zlazy

Exocytosis y cell @
/§~// membrane  yansport vesicle o o

/}/ released v N =
/' soluble L

(( L6
\\_‘: s proteins ) VU5 ¢

constitutive /%
4 | “% unregulated
secretion (/_Jﬁ. membrane

oo
’,""‘"\ fusion oo membrane
1 { proteins

I '

‘ ‘ secretory vesicle ”

i , e

\\, secreted proteins / ®

e ® 0‘.\) '
\\ [ ] 3 .

regulated ..\\\ ,(__.—/\\.\ () \/<

secretion @@/ regulated

Y membrane secretory
( fusion proteins

\\
d
\ 3

W\ ’
\ -
)
: ',g\ = signal
. transduction

ligand o

© 2008 Encyclopaedia Britannica, Inc.

receptor

o [

Golgi apparatus o




» Bunky secernujici polypeptidy, biogenni aminy

- Specifické sekrecni vezikuly, 100-400 nm
- Obsah zavisi na typu bunék — argentafilni, argyrofilni, chromatofilni

- APUD

secretory
granules




* Bunky produkujici mukus

RER, GA, exocytdza
Glykoproteiny, polysacharidy
fibrogranularni vezikuly
poharkové burky




= Bunky secernujici steroidy

- vyvinuté SER
- mitochondrie s tubuléznimi kristami
- Lipidové kapénky

http://www.pathologyimagesinc.com/emhandbook/tumor-recogn-section/tumor-pages/adrenocortical.html



http://www.pathologyimagesinc.com/emhandbook/tumor-recogn-section/tumor-pages/adrenocortical.html

= Bunky transportujici ionty

- Membranoveé invaginace, bazalni labyrint

- Acidofilni cytoplazma
- Proximalni tubuly ledvin, zihané vyvody slinnych zlaz




= Myoepitelove bunky

- Oplostélé, hvézdicovité, s prstovitymi vybézky

- Kontraktilni, obklopuji acinus nebo vyvod

- Aktinova mikrofilamenta, myozin, tropomyozin, cytokeratin

- Koordinace kontrakce - nexy
- Slinné, slzné, potni mlé¢né Zlazy, semenotvorné kanalky

Potni zlaza

Sekre&ni buiiky (D, C)

Mezibun&&ny vyvod (IC)




Regenerace a plasticita
epitelialni tkane




» Regenerace epitelialnich tkani

Ruzné epitely maji rGznou schopnost regenerace (epidermis x smyslovy vnitfniho ucha)
Multi- a oligopotentni kmenové bunky
Mikroprostfedi — stem cell niche

Priklad: Obnova strevniho epitelu

Vein carrying
blood to
hepatic portal
vessel

Muscle—==
layers

Large
circular

Intestinal
crypt

Muscularis
mucosae

Duodenal
(b) gland



Priklad: Obnova strevniho epitelu

TA
compart-
ment

+4 position —

Stem cell
zone

Absorptive Goblet Paneth

Enterocytes  cell cell
-
Nyt
Progenitor
cells
Transit ™ f
amplifying
(TA) cell '
Lgrs +ve
stem cell
(CBC)

Entero- Tuft
endocrine cell

cell

Differentiative
Compartment
(active BMP signaling)

Proliferative

Compartment
(active WNT signaling)

Stem Cell Niche
(ISEMF + SMC provide
source of BMP antagonists)




» Plasticita epitelialni tkane

Metaplasie
Vicevrstevny dlazdicovy
Jednovrstevny
~ cylindricky
Jednovrstevny . W e,

cylindricky

5.

Skvamoézni metaplazie délozniho kréku
Respiracni cesty

Prekancerdza



» Plasticita epitelialni tkane

Hyperplasie

Normalni
Al Normalcels prostaticka tkan
D
A
P
T
I
v
E
C
E
L
L
C
H
o i
& Iv—l},/perp,IaS|e
g Zlazového
s epitelu prostaty

Adenokarcinom
prostaty

Wikipedia.org; http://radiology.uchc.edu



Plasticita epitelialni tkané

Epitelialni — mesenchymaini tranzice (EMT)

Epithelial phenotype Intermediate phenotypes Mesenchymal phenotype
as cells transition
SRR (ASERRRON (TR TR, Oy pp b /—@ >
{ ':I/u [ P | ‘ Wi Vo (1 {111 I@TTREY /—Q\\
' I * ! : ' T e G - ""Qes-"; -
Epithelial ‘ — ' ~ | @ | @i\ — e esenchyma
o | W | @ | W ) | @@ )\ 9S8\ _—— cells
,_“,‘lg A S
E-ca I \aecar
Cy MUC1
Desmoplal
3minin- a1 (IV) collagen Progressive loss of epithelial markers
Entactin miR200 family and gain of mesenchymal markers

J Clin Invest. 2009;119(6):1420-1428. doi:10.1172/JCI139104.



Epitelialni — mesenchymalni tranzice (EMT) v embryonalnim vyvoji

Migrating neural crest cells

Mesoderm

Ectoderm

Ectoderm

===

)

Smooth muscle cells

Osteoblasts
Osteoclasts

Chondrocytes Melanocytes

Schwann cells

Neurons
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INTERMEDIATE
EMT PHENOTYPES

Embryonic cell migration
Wound healing
Cancer cell dissemination

Fibroblasts = #

Fibrosis (end stage)

Activation of EMT-TFs
E-cadherin repression

Loss of apico-basal polarity
Invasion & migration

Low proliferation ‘
Intravasation & extravasation (tumor cells)
Survival

Chemotherapy resistance
Inflammation




CELL DELAMINATION INTEGRATED TISSUE MIGRATION
Individual/group cell migration (EMT) Non-EMT collective migration

Embryonic
cell
migration

Neural crest M 7chrafish lateral line

Cancer
cell
invasion

Breast carcinoma Squamous.cell.carcinoma



1 Primary EMT 2 MET

Mesoderm formation

Primordium of
urogenital system

Neural tube

Primitive streak

Epidermis

Somatgpleure

I
Endoderm Notochord = Splanchnopleure

3 Secondary EMT

Somites Dermomyotome Dermis
o uscle cells
o > Satelite cells
Dermomyotome Dermotome, // Myotome
£ Neural arches
¥ Ribs
, — Tendons

P4 ' sclerotome




Blood vessel

Epithelial
cancer cell

Stationary
cancer stem cell
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Epitelialni — mesenchymaini tranzice (EMT) a diseminace tumoru

Apical polarity Epithelial cells

complex
E-cadherin s
Adherens .
junction Catenins ——
Actin
o
Integrin Basement
membrane




Renal or hepatic
epithelial cell

Neural
crest cell

EMT inducers EMT inducers
Physiological Aberrant
expression activation

Mesodermal cell
' Epithelial cells _ ‘
— i Activated flbrloblﬁst
T or epithelial ce
. Mesenchymal cells accumulation after EMT

Tumor progression

Primary epithelial
tumor cell

EMT inducers

Aberrant
activation

Cancer-associated
fibroblast P —

Invasive migratory
tumor cell

J Clin Invest. 2009;119(6):1438-1449. doi:10.1172/JCI38019.



Dekuji za pozornost
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http://www.med.muni.cz/histology

pvanhara@med.muni.cz
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