The Cell and Its Interactions

Cell interaction and
communication




THE CELL IS NOT AN ISOLATED ENTITY BUT A-
RELATIONAL ONE
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INTERACTS WITH THE ENVIRONMENT AND
NEARBY CELLS



1. Tight junctions
(Occluding junctions)
Seal the cells together and
maintain polarity.

Zonula occludens

2. Desmosomes : Zonula adhérens
(Anchoring junctions)
Anchor cells and provide
mechanical strength.

Macula adherens

3. Gap junctions (Desmosome)
(Communicating
junctions)

Allow the exchange of
lons and small molecules.




Tight junction

Adjacent
plasma

membranes

Strands of
transmembrane
proteins

Intercellullar
space

TIGHT JUNCTIONS

SEAL ADJACENT CELLS,
PREVENTING MOLECULES
FROM PASSING THROUGH
THE INTERCELLULAR SPACE.

THEY ARE FORMED BY
TRANSMEMBRANE PROTEINS
SUCH AS CLAUDIN AND
OCCLUDIN, WHICH BIND
TOGETHER IN A CONTINUQOUS
MANNER.



Anchoring junctions

Adjacent
plasma
membranes

Plague
Transmembrane
glycoprotein
(cadherin)
Intermediate
filament

(keratin)

Intercellullar
space

Desmosome

Integrins

Basal
lamina

Hemidesmosome

Adjacent

plasma :
membranes

Plaque

Transmembrane

glycoprotein

(cadherin)

Actin filament

intercellullar
space

Adherens




Gap junction

Adjacent
plasma

membranes

Gap between
cells |:L|

Connexons —q—\

(composed of
connexins)




Type of Main
junction proteins
Tight Claudins,
junctions Occludins

Desmogleins

Desmosomes )
Keratin

Gap junctions Connexins

Function

Barrier,
polarity

Mechanical
strength

Direct
communic
ation

Example

Intestinal
epithelium

Epidermis

Cardiac
tissue

SUMMARY OF THE
STRUCTURE AND
FUNCTION OF
CELLULAR
JUNCTIONS




GLICOSAMMINOGLICANI

AMBIENTE
EXTRACELLULARE

PPN e S
e =

INTRACELLULARE

EXTRACELLULARE

CORE PROTEICO

AMBIENTE
J))) INTRACELLULARE

It is not empty space but a functional structure.



ADVENTURES OF SIGNAL TRANSDUCTION PATHLOAY
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Cell-environment
communication

Endothelium{

Shear //-.

stress

Blood
flow

ndothelium {

8]

LR Syndecan Glycoprotein

A

Stimulation
of selectins

Cytoplasm

Hyaluronan

Integrins  Glypican




Desmosome (for greater strength betvween cells)
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Iintercalated disc
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Gap junction Action
(for rapid communication potential
Detween Ccolls)

Iintercalated disc




COMUNICAZIONE
CELLULA- CELLULA Micrografia di DISCO INTERCALARE cardiaco
NEI TESSUTI

con desmosomi e gap junctions




Physiological Examples

* Heart: desmosomes + gap junctions =
synchronous contraction

 Endothelium: responds to blood flow

* Epithelial tissues: selective barrier and
polarity



Conclusion

The cell is a node in a dynamic
network

Junctions, the extracellular matrix
(ECM), and chemical signals create
cooperation
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