/

) =4 \/\_4

EPITHELIUM
Lam.‘m Eropf:a *

A, :m;n ’0' vV g Oy' Icns& C@de?“lﬂ “'\‘.SSMG_ la’“iﬂa

ot o pat of He mst by propro

bagdn a5 mincous membrang:

———

e



.yEp}u\(J(q‘ C¢”5 ane L)o‘t’dizcea'

Epithelium

usually

* Continuous sheets of cells adhering strongly to one
another and to the underlying ECM. They line
internal surfaces and cover the external surfaces

* Separated from the adjacent connective tissue by
a basement membrane
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¥ Connective Hisue o be divided ids 2 UP"'S"’
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Characteristics of epithelium

* [SUppoited by the underlying connective tissue.

 (nnervated (has nerves).

o Avascular (no blood vessels)|; blood supply 1s 1in supporting connective tissue.

* Has a good regeneration capacity but varies widely; GIT every week—or quite slow

as in large glands.



Functions of epithelium
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Blastocyst £5Cs

\,/ Morula @ Amniotic cavity

© Inner cell mass

O Epiblast

<~ Embryogenesis of @  ommm thn
epithelium ~-Q

oocyte O X Amniotic sac
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Amniotic sac

Yolk sac

@ Amniotic sac
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mesoderm, endoderm, ectoderm

O Yolk sac
Q Forming
embryo

Placenta

1. - : epidermis( /s\t/rgllﬂe/d squamous
keratinized).
2. Mesod endothelium. e Ectoderm _—
Mesoderm
3. Endoderm: @liistraet (not all), lumgs.

Endoderm

Bilaminar Trilaminar Beginning of
embryonic disc embryonic disc organogenesis
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Features
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Epithelial cells are highly polarized: Plasma membranos

. Extracellular == '
* Apical surface - facesstheslumemomthesexternab space |
environment efectin & dtion
increasi e Moverest  Abssotn o Tight junction (1 G

sudes area ® Microvilli, cilia, ster€ocilia

* Lateral surface -facessthasidessofadjacentoaliss

* Tight junctions, desmosomes, gap junctions

(intercellular junction)

Gap junction
e Basal surface - attaches to the basement membrane

* Basement membrane,lhemidesmosomes
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 Cells’ shape: columnar cuboidal and squamous-+--functio

* Nucleus shape: Zelliﬁticﬁ oval), spherical, or flattened---cell

shape.

Siffusion, Y P fﬁi*:el‘ul J Bk,
* Most epithelia are adjacent to connective tissue-----receive

nutrients and O,_--lamina propria (digestive, respiratory,

urinary).

~

C



ey slyal) el
\ epiheial arel comective Hisus”

v Basement membrane ,pane & w3
/

e Thin extracellular, felt-like sheet of
macromolecules.

» Alsemipermeable filter for substances
reaching epithelial cells from below

* Electron microscope: basal lamina

(epithelium), reticular lamina( CT).
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o Basal Lamina

* Molecules of basal lamina:

1. FIYPEINVEaNagen: a two-dimensional network of evenly
spaced subunits.

]
2. DA large glycoproteins that attach to integrins, and

Entactin

3. INIGOSCHNEHtactii) and PSHesa protein and a proteoglycan, gossslinkglaminingtogthecoliagen o

network and
‘through it. Q)

-~ -

Laminin

(® project throughqle network of collagen IV.

- contains collagen type III which is bound to basal lamina \‘ ‘
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Reticular lamina

* Contain reticular fibers (collagen type III)

intermediate
filament

BP230 i

plectin
erbin I\\
type XVII collagen [ §

o6p AR !

suprastructure
fibronectin

type VIl collagen
(anchoring fibril loops)

focal
adhesion
lamina lucida

lamina densa
/- /

— fibroreticular
lamina

I

projection of
lamina densa

reticular

fibrils fibrillin microfibril

.

anchoring plaque

elastic fiber

* Anchoring fibrils of type VII collagen link the basal lamina with the reticular fibers of the

reticular lamina

* Product of the connective tissue.
m
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\/ Microvill l ‘f .
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- Junctional Complexes . at
\/ Adherens junction 4—-[' ,
Membrane-associated structures provide adhesion and —
communication between cells i

Epithelial cells adhere strongly to neighboring cells and basal

Gap junction
(communicating junction)

laminae
Prwm" He paacelluor meVeman)—
. v occluding junctions formranseal between adjacent cells.

st

W/Lﬂ‘u = L)\j-' Basal lamina

J.ciciens or anchoring junctions are sites of strong cell
* _.p junctions are channels for EOMMURIEATION between

adjacent cells.

s [ or la adl , are disesshaped structures at

the surface of ene eell that are matched with i1dentical structures

at an adjacent cell surface.
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* Tight or occluding junctions femmsasseab between adjacent
cells.

* They are the most apieal

occludin

* The seal between the two cell membranes is due to tiglht

and|occludin

* The intercellular seal of tight junctions ensures that

molecules crossing an epithelium in either direction do so

through transcellular route not the paracellular one .

~ N
—& It gls0 segarales apical and asolafesa) suefaces
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3 Adherent Junctions .
[ 4 1 A 11 Adjacent Plasma
N’ Membranes
* Encircle the epithelial cell, usually below the tight ko
 —— —
junction. T
TTansmert\wprane Adhesion belt
* Firmly anchdes cells to neighboring ones. {cadherin)

* Cell adhesion is mediated by|e-cadherin

(transmembrane glycoproteins) of each cell that space

Intercellular

bind each other in the presence of Ca*".

* At their cytoplasmic ends, cadherins bind

catenins that link to actin filaments with actin-binding
e U e
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roteins. = o /
» "[The actin filaments linked to the adherens junctions fermepastefthesiormmaleweb,” o ~3t0lcl0t

~ 4 VRRR | 1 1 /R | 1°

o

1 11
A S S S e e et \ / e )

PN



@ Desmosomes

* Disc-shaped structures that are matched with identical

structures at an adjacent cell surface

* Desmosomes contain larger members of the cadherin
family called EESHOZICHSERAGSSHOCOIIRS

* The cytoplasmic ends of these transmembrane proteins

bind a-eateninslikeproteinswhich bind intermediate

P

filament proteins rather than actins.
——

Desmosome

Adjacent
plasma

membranes

Plaque

Transmembrane
glycoprotein

(cadherin)

Intermediate

filament
(keratin)

Intercellullar
space

Shape | Location |fowthey buk betoen celis| Type o cadharens

Adhereat belb- | more achin filamenls | 4 cagheten
J\l(\c'—‘:\ms ‘SMPCJ 6|‘pc{{d(
Zoouloa adherens

T esmesomes isc- | more | intermediate desmylcﬁ\s
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- of adjacent cells

Mediate intercellular communication.

ceII membrane

connexins

Present in many other cells.

—

« T...0 (transmembrane proteins) form| hexameric  comerons

complexesloalled Coiiiciicis, each of which has a

central hydrophilic pore about 1.5 nm in diameter.

— \ ) 4 ‘\ Open

Ly
Permit intercellular exchange of molecules with small - / - c

extracellular space

molecules < 1.5 nm 1n diameters. \/
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. Hemidesmosomes
N
Intermediate
: . filament
* Located on the basal epithelial surface. (keratin)
* Attach cells to the basal lamina. zlet
* Resemble a half-desmosome ultra structurally, but
unlike desmosomes the transmembrane proteins that
indirectly link to cytokeratin intermediate filaments Basement
membrane

are integrins rather than cadherins. Plaque
Plasma membrane

. : : : : : . Transmembrane
‘The integrins of hemidesmosomes bind primarily to glycoprotein (integrin)
laminin molecules in the basal lamina. in extracellular space
=N N\ 4



Ouninsies, sisnsies B9 E-cadherin, catenin

Cadherin family Integrins

Major

transmembrane  paatsing complexes proteins (Jesmogleins,

link proteins desmocollin)

Cytoskeletal Actin filaments Actin filaments Intermediate Intermediate None

components filaments (keratins)  filaments

Major functions ~ Seals adjacent cells  Provides points Provides pointsof ~ Anchors cytoskeleton Allows direct transfer
to one another, linking the strong intermediate  to the basal lamina  of small molecules
controlling passage  cytoskeletons of filamentwoupling and ions from one
of molecules between adjacent cells; between adjacent cell to another
them; separates strengthens and cells, strengthening
apical and basolateral stabilizesnearby tight the tissue
membrane domains  junctions

Medical Defectsin occludins  Loss of E-cadherinin  Autoimmunity Mutations in the Mutations in various

significance may compromise s« epithelial celltumors  against desmoglein  integrin-f4 gene connexin genes have
the fetal blood-brain  (carcinomas) prommtes |leadsto’l, s arelinked to been linked to certain
barrier, leading to tumor invasion and the Sidndisordens some types of types of deniness

SNerEmemmiegie shift o malignancy
disorders

characterized by
reduced cohesion of  a skin blistering

epidermal cells disorder

—

and pesipheml !

_neuropathy
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