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Osnova prednasky

» charakteristika bunecnych interakci
» receptory CAM
* Interakce mezi burnkami a substratem (ECM)
» fokalni adheze
» hemidesmosomy
* bunecné adheze (cell adhesions)
» adherentni pasy
» desmosomy
mezibunecné spoje (cell junctions)
» tésné spoje (tight junctions)
» mezerove spoje (gap junctions)
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Charakteristika buneécénych interakci

* selektivni exprese receptoru CAM (cell adhesion
molecules)

 interakce CAM: navzajem mezi bunkami (cell-cell) s
ECM (cell-matrix)

» vazba na cytoskelet uvnitf buriky (stabilizace)
» regulace zmenou lokalizace (membrana vs. vezikly)

4 rodiny CAM: iIntegriny

selektiny
ICAMSs (imunoglobulin-like CAMSs)
kadheriny




Charakteristika molekul CAM

1 transmembranova domeéna

* 1 intracelularni vazebna doména — vazba na
cytoskelet (AF, IF) pfes asociované proteiny

« opakujici se (vazebné) extracelularni domeény

* homofilni interakce:
Interakce se stejnym typem CAM na jiné bunce

 heterofilni interakce:

Interakce s jinym typem CAM nebo ligandem
* Integriny, selektiny a kadheriny vyzaduji pfitomnost
ionta Ca?*




Homophilic interactions Heterophilic interactions

Cadherins lg-superfamily Integrins Selectins
{E-cadherin) CAMs {(NCAM) (ovB3) (P-selectin)
S Y B
Calcium- 4
binding
sites

L3

-“Fibronectin

Glycoprotein

: Type Il :
Cadherin . ) ) Lectin
O domain O lg dorain © ifpr:gtectm o domain

fppt.com



Immunoglobulin

Superfamily

cell
1

—GE@’W—|

\ plasma /'

membrane

Selectins

fppt.com

e @~

~ plasma -’/'

membrane

cell

Cadherins

cell
1

homophilic
binding

‘\ plasma //'

membrane

Integrins

I~

T~ plasma /’

membrane

cell



Integriny

* hlavni komponenta interakci bunek s ECM

* heterodimery: a. (18 typu) a B (8 typu) podjednotka

* ruzné kombinace (24) podjednotek — odlisna afinita k
ligandum (= specifické sekvence AA v ECM); moznost
interakci s ruznymi ligandy (nizka specifita)

Funkce:

» fokalni adheze (vazba na AF) — vazba k bazalni lamine
nebo jinym typum ECM

» pohyb bunék v ECM (fibroblasty, leukocyty)

* interakce trombocytu, resp. gamet pfi fertilizaci

zprostredkovavaji signalizace (inside-out | outside-in)
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Interakce mezi integriny a receptory pro
rustoveé faktory
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Cell adhesion
and migration and
ECM assembly
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FIGURE 9-8: Bidirectional integrin signaling. Integrins can signal in two directions. During inside-out signaling. intracellular

activators, such as talin or kindlins, bind to the B-integrin tail, leading to conformational changes that result in integrin activation. Integrins
can also behave like traditional signaling receptors in transmitting information into cells by outside-in signaling. Binding of an integrin to its

extracellular ligand changes the conformation of this integrin and leads to its activation. Current data favor a model in which integrin
activation is associated with a conformational transition of the integrin’'s ectodomains from a closed and bent formto an open and

extended form. However, the exact relationship between specific conformations and integrin activation remains controversial. In addition,

inside-out and outside-in integrin signaling, even though conceptually segregated. are often closely linked. For example, integrin
activation by inside-out signaling can increase ligand binding. resulting in outside-in signaling (From Shattil et al. 2010).

Copyright @ 2012, American Society for Neurochemistry. Published by Elsevier Inc. All rights reserved.
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Leukocyte Adhesion Deficiency

LAD

« dedicna (AR) porucha tvorby CD18
(podjednotka B2)

* nedostateCna adheze leukocytu k
endotelu cév — imunodeficience,
caste bakterialni infekce

« transplantace kostni drenée

Canine Leukocyte Adhesion

Deficience (CLAD)

= mutacni analyzy, geneticke testy

» vysoka frekvence: irsky setr




Selektiny

« Ca?*-dependentni lektinova doména: interakce s
oligosacharidy glykoproteinu a glykolipidu

* exprimovany vylucne na povrchu bunek vaskularniho
systemu: L- (leukocyty), P- (trombocyty/plateles) a E-
selektiny (endotelie)

Funkce:

* pri zanetu, tromboze endotelialni bunky exprimuji P-
selektin = specificky signal pro interakci s dosud volne
cirkulujicimi trombocyty, neutrofily,...
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Selektiny umoziiuiji interakci endotelii s
bunikami pohybujicimi se v krevnim fecisti
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Uloha CAMs v zanétové kaskadé
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3

1 2 3
Flow_  Tethering Adhesive
and Slow platform
rolling rolling Firm Crawling  docking Transmigration
/"\ A adhesion =3 structure
Para-  Transcellular

cells

[Leukocytes Selectin

ligands
(PSGL-1)

G-protein
coupled
receptors

Integrins

B2

o4, a9?

Endothelial Selectins Chemokines ICAM-1, 2

VCAM-1

Integrins  Integrins

p2 p2
ICAM-1 ICAM-1
VCAM-1
enriched

microvilli

[~

PECAM-1 Invasive
podosomes

PECAM-1 SNARE
VE-cadherin dependent
JAMs membrane
fusion




ICAMs

» opakujici se extracelularni vazebna domeéna (lg-like)

 stovky ruznych druht (bunééna specifita, odliSna
struktura, rozdilna afinita k ligandum) — bezobratli i
obratlovci

 specifita interakci behem embryogeneze, aktivace
signalnich drah

N-CAM (neural cell adhesion molecule)
* neurony, glie (homofilni interakce) — vyvoj CNS
» 1 gen — alternativni sestfih — 20 izoforem




N-CAM (neural cell adhesion molecule)
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 51g domén (= 100 AA) a 2 Fn - fibronektinové domeény
« 3 formy: NCAM180, 140, 120 « alternativni sestrin

» vSechny mohou byt odStépeny a solubilizovany
vazba PSA (kyselina polysialova/neuroaminova) meéni strukturu a funkci




Synaptic de-adghesion Interaction with growth
factor receptors

NCAM-140 L1 Incam L1 oOpsa % Growth factor receptors X Proteoiytic degradation
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Kadheriny (Cadherins)

v molekule 5x extracelularni doména CAD (115 AA)
vysoka variabilita cytoplazmatické domeny

v cytoplazmé vazba na AF — kateniny (a a B)

pouze zajisteni mezibunecnych interakci (ne s ECM)
tkanove specifické typy (zmeny behem diferenciace):

E = epitely, embryonalni bunky

P = placenta

N = nervove bunky, svalové bunky
VE = vaskularni endotelie




Interakce kadherinu dvou sousednich bunéek

Intercellular Plasma Cytoplasm
space membrane
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Interakce mezi buﬁkami‘é -
substratem (ECM)




Fokalni adheze

 pripojeni aktinovych filament (AF) k ECM
prostrednictvim CAMSs (integriny)
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Struktura fokalnich adhezi
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Fokalni adheze ukotvuji aktinova filamenta
epitelialni bunky k bazalni membrane
(prostiednictvim integrinu)
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Struktura fokalnich adhezi
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fokalni adheze (vinculin) / F-aktin



Muskularni dystrofie

genetické poruchy interakci mezi aktinem a ECM

Duchenova, Beckerova MD
mutace v genu pro dystrofin (interakce aktin —

dystroglygan)
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Imunohistochemicky obraz dystrofinopatie
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Hemidesmosomy

* pripojeni intermediarnich filament (IF) epiteliélr)l’ch bunék
k bazalni laminé prostrednictvim CAMs (integriny)

|ntermediate filament

intracellular
attachment plaque

integrin 4 / membrane|

collagen XVII—&

fppt.com



Hemidesmosom ukotvuje intermediarni
filamenta epitelialni bunky k bazalni membrane
(prostifednictvim integrinu)

keratinova viakna
/

bazélni plasmaticka
— membréna epitelidlni buriky|

molekuly —
integrinu

___ bazélni lamina

© Espero Publishing, s.r.o.
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Hemidesmosomy Vv epitelech

* Integrin a6pf4 (CAM) — plectin — cytokeratin (IF)
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Bunécneée adheze
(cell adhesions)




Adhezni pasy (adhesion belts)

vazba na aktinova filamenta (AF) — propojeni AF v
sousednich bunkach prostrednictvim CAMs

kadherin - B-katenin - a-katenin — AF

mista lokalizace: cytoplazmatickeé plaky (vnitfni strana
plazmaticke membrany)
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Adhezni pasy
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Adhezni pasy

Adherens Junctions
(Zonula adherens)

Cadherin
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Adhezni pasy epitelialnich bunék tenkého streva
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Bazalni povrch
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aktin / B-katenin



Desmosomy

* vazba na intermediarni filamena (IF) — propojeni IF v
sousednich bunkach prostrednictvim CAMs

» kadheriny (desmoglein, desmocollin) — plakoglobin,
plakofilin — desmoplakin — IF

* mista lokalizace: cytoplazmatickeé plaky (vnitfni strana
plazmatické membrany)
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Desmosomy
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Desmosomy
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Pemphigus vulgaris

» autoimunitni onemocnéni kuze a sliznic

« syntéza protilatek proti desmogleinu 1 a 3

« poruchy adhezivnich vlastnosti epitelii — tvorba
puchyru

* |éCba kortikoidy

nakupeni autoprotilatek 1gG v oblasti
desmozomu




Bunéecne spoje
(cell junctions)




Teésneé spoje (tight junctions)

spojeni sousednich bunék v epitelu, obvykle v blizkosti

apikalni strany

ucelem zabranit pruchodu molekul mezi bufikami

(bariera proti difuzi)

claudiny, occludin, JAMs (junction adhesion molecules
— patri do superrodiny ICAMS)
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Tesné spoje
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Profil exprese claudinu podél nefronu v ledvinachi

BC Bl e TAL DCT CD

Pod: CLDN1

PEC:CLDN1

PEC:CLDN2

| I | |

> exprese ruznych claudinu v ruznych ¢astech nefronu je zifejmé
o odrazem specifickych transportnich funkci jednotlivych Gseku nefronu

L Gong Y et Hou J, Pflugers Arch 469 (1): 105-113, 2017




Hypomagnesemie (dédicna varianta)

* mutace v genu kodujicim claudin 16 (3927)

« porucha transportu horciku

 hladina Mg?* v séru regulovana ledvinami
(reasorbce v proximalnim tubulu)

 nizka hladina Mg?* v krvi — kiece

* identifikovano 15 ruznych mutaci CLDN16

» recesivni mutace claudinu 19: spojeny s poruchou
transportu Mg?* a Ca?*

> claudin 14: Ca?*

» claudiny 4 a 8: CI, Na*




Mezeroveé spoje (gap junctions)

* Spoje mezi burikami umoznuji pruchod vody a malych
rozpustnych molekul = ,kanalky” o priméru 1,5 nm
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Stavba mezerovych spoju
» konexin (6 molekul) —» konexon (homomerni nebo
heteromerni)

Connexin subunit Hemichannel Gap-junctional channel

cell

EC loops membrane ] —1 7

interacting plasma membranes

channel

1.5nmin
gap of diameter
2-4 nm

s /)Y /
A L I L
5 IC loop cell /L
connexon membrane 1 cell

two connexons in composed of membrane 2
register forming six subunits
open channel between

adjacent cells

(A)

I llll

heteromeric homotyplc heterotypic

connexins connexons intercellular channels




Onemocneéni zpusobena mutacemi v genech
pro konexiny

» mutace (ztrata funkce, zisk funkce) v deseti
ruznych (> 20) genech pro konexiny zpusobuiji vice
nez 28 ruznych onemocnéni

> §Siroké spektrum postizeni: onemocnéni kuze,
ztrata vlasu, hluchota, vyvojova onemocnéni,
leukodystrofie, spasticka paraplegie, lymfedemy,
Sedy zakal,...

Srinivas M et al. Biocem Biophys Acta 1860 (1) 192-201, 2018




Mutace konexinu 26
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» pozice 18 mutaci v

molekule konexinu 26,
ktereé jsou spojeny s
hluchotou (deafness)

(modfe) nebo syndromem
KID (keratitis-ichthyosis-

deafness) (Cerveng)

| Sanchez HA et Verselis VK. Front Cell Neurosci 8,354, 2014




zivoCichu (shrnuti)

Hlavni typy mezibunécnych spoju v epitelech

= basal lamina
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Hlavni typy mezibunécnych spoju v epitelech
zivocichu

2 t&sny sousedici bunky v epitelialni
- spoj vrstvé, aby nedochazelo k toku
kapaliny mezi nimi
iR o 81 sl sdbisani spojuje svazek aktinovych vladken
il 5 i “¥r1°° spoj jedné buriky s podobnym svazkem

sousedici buriky
»~bodovy spoj”, ktery ukotvuje pevna

[ 7]]

desmosom intermediarni vlakna
dvou sousedicich bunék
¢ mezibunéény spoj, ktery dovoluje
mesz;;t]?vy rychly prinik rozpustnych malych

molekul a iontd

@ . zakotvuje intermediarni filamenta
it g J L hemidesmosom buriky k bazalni laminé
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