LA CELULA Y SU CONTEXTO

MATRIZ

CELULA CELULA
EXTRACELULAR I\

TEO16

1- identificar los componentes de la matriz y sus principales
caracteristicas estructurales

2- relacionar las caracteristicas estructurales de cada elemento con su
propiedades fisicas - bioguimicas

3- analizar la relacion entre los diferentes componentes y las células
presentes en el tejido
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Estructura: células especializadas sin
contactos estables y con gran
cantidad matriz extracelular.
Funcion: resistencia, nutricion



MATRIZ EXTRACELULAR: ¢quién la genera?
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MATRIZ EXTRACELULAR:
Componentes.....
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Qg Glucosaminoglucanos (GAGs)
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Glucosaminoglucanos (GAGSs) globular protein (MW 50,000)
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Proteoglicanos
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MATRIZ EXTRACELULAR: Proteoglicanos y GAGs
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Colageno: estructura
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Tipos de colageno...

Some Types of Collagen and Their Properties

Fibril-forming
(fibrillar)

Fibril-associated

Network-forming

Transmembrane

Proteoglycan
core protein

Type
I

VI

XVII
XVII

Polymerized form

Fibril

Fibril

Fibril

Fibril (with type I)

Fibril (with type Il)

Lateral association
with type Il fibrils

Sheetlike network

Anchoring fibrils

Nonfibrillar

Nonfibrillar

Tissue distribution

Bone, skin, tendons, ligaments,
cornea, internal organs (accounts for
90% of body collagen)

Cartilage, intervertebral disc,
notochord, vitreous humor of the eye

Skin, blood vessels, internal organs

As for type |

As for type |l
Cartilage

Basal lamina

Beneath stratified squamous
epithelia

Hemidesmosomes

Basal lamina

Mutant phenotype

Severe bone defects, fractures
(osteogenesis imperfecta)

Cartilage deficiency, dwarfism
(chondrodysplasia)

Fragile skin, loose joints, blood
vessels prone to rupture
(Ehlers—Danlos syndrome)

Fragile skin, loose joints, blood
vessels prone to rupture

Myopia, blindness

Osteoarthritis

Kidney disease (glomerulonephritis),

deafness

Skin blistering

Skin blistering

Myopia, detached retina,
hydrocephalus

Note that types I, IV, V, IX, and Xl are each composed of two or three types of a chains (distinct, nonoverlapping sets in each

case), whereas types I, Ill, VII, XVIl, and XVIII are composed of only one type of a chain each.



Colageno tipo I: sintesis
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Colageno: estructura
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Colageno: sintesis Funcion?
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Colageno: organizacion
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Colageno: orgamzacnon
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Colageno: organizacion
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Fibras elasticas: sintesis y organizacion

tropoelastina / fibrilina

~

Microfibrillas

W 1E

,:*

—  Microfibrillas




Fibras elasticas: sintesis y organizacion

N-terminus

C-terminus

Tropoelastin Tropoelastin Spherical Microfibrils Elastic fibers
monomer multimer aggregates 1 um 2 um
15 nm >100 nm ~200 nm

Ozsvar 2021 doi: 10.3389/fbioe.2021.643110

elastic fiber
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single elastin molecule

cross-link




Fibras elasticas: sintesis y organizacion

Elastic fiber
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Ejercicio - Marfan syndrome

1. Escribir 12 palabras clave (ejemplos: colageno, fibrilina, aorta, fibra elastica,
aumento de expresion) relacionadas al mecanismo que genera la disecciéon de
aorta en el Sindrome de Marfan.

2. Organizar las palabras Palabras clave

en un este cuadro: Molécula Colageno, fibrilina
Célula
Tejido Fibra elastica
Organo Aorta
Funcion
Proceso Aumento de expresion

3. Armar una secuencia de eventos con las palabras clave: esquema con causas
y efectos en situacion normal y en la situacidon de sindrome.

Normal )6 fibra elastica

fibrilina &« >  coldgeno ﬁ aorta

Sindrome aumento de
de Marfan expresion



Categoria | Palabras clave

Molécula Colageno, fibrilina, TGFB, LLC
Célula Fibroblastos, musculo liso
Tejido Fibra elastica, fibra de colageno
Organo  Aorta

Funcidn Resistencia a traccion, secuestro, liberacion, rigidez, recuperaciéon de
forma

Proceso Aumento de expresion, diseccidon de aorta

Recuperacion

Fibroblastos

——2 Musculo liso

Normal
, de forma
Sindrome /$
de Marfan />€$ fibra elastica Aorta ok
fibrilina fibra de colageno Diseccidn de aorta
S rigidez—" , _
S S Resistencia a
S o L .,
© LCc Y Qi: aumento de traccion
é T§ g expresion
(V5]

TGFpB



MATRIZ EXTRACELULAR: Proteoglicanos y GAGs
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Glicoproteinas = 200 en mamiferos
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Glicoproteinas adhesivas: fibronectina

synergy
sequence

100 nm
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Fibronectina: dominio FN3

fibronectin
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https://www.ks.uiuc.edu/Research/fibronectin/
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Lamina basal

MUSCLE

basal lamina connective tissue
\»‘,r,-'.'.'.:‘ N B b
_‘\[‘.\ Ko \;..-:_‘_'."‘“__ , _:,Q‘-? Y
il 4 =

e\
) U AL ’-‘_I O :*\\\\‘

muscle cell plasma membrane

EPITHELIUM

LUMEN OR
EXTERNAL SURFACE

L W

xoSEs

connective tissue  basal lamina

KIDNEY GLOMERULUS

BLOOD endothelial cell

T D oo C—A“V; ©

(WL BN o T s LW F 2 1___1‘\1’\_0

e —
7\ ~~  URINE

epithelial cell

basal lamina

édonde? épara qué?
epitelios soporte mecanico
adipocitos polaridad
células de Schwann metabolismo
células musculares migracion
- podocitos ~ proliferacion

T N
\
.

basal lamina




Lémina basal Colageno tipo IV

Perlecano (proteoglucano del tipo heparan sulfato)
Laminina - (glucoproteinas)

Fibronectina

Colageno tipo XVIII (forma proteoglicano)

(A)

-

nidogen

e

perlecan

(B)

laminin

collagen 3 ",‘»‘ : ;
> 7 type IV collagen
perlecan nidogen %
— " . ﬁ
plasma membrane
\ laminin / integrin

U Figure 19-53 A model of the molecular
structure of a basal lamina. (A) The



Lamina basal: lamininas RECEPTORES de membrana:

Integrinas
Distroglican
self- NH
assembly 2
B chain integrins
coiled-coil domain
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H,N dystroglycan
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NH,
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5 tipos de cadenas a
4 tipos de cadenas
3 tipos de cadenas y




Lamina basal

organizacion de epitelios
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LA CELULA Y SU CONTEXTO

4:% CELULA % CELULA

MATRIZ
EXTRACELULAR

TABLE 19-1

Junction Transmembrane Extracellular ligand Intracellular Intracellular adaptor
adhesion protein cytoskeletal proteins
attachment
Cell-Cell
Adherens junction Classical cadherins = Classical cadherin on Actin filaments a-Catenin, B-catenin,
neighboring cell plakoglobin (y-catenin),
p120-catenin, vinculin
Desmosome Nonclassical Desmoglein and Intermediate filaments Plakoglobin (y-catenin),
cadherins desmocollin on plakophilin, desmoplakin
(desmoglein, neighboring cell
desmocollin)
Cell-Matrix
Actin-linked cell- Integrin Extracellular matrix Actin filaments Talin, kindlin, vinculin,
matrix junction proteins paxillin, focal adhesion
kinase (FAK), numerous
others
Hemidesmosome agP4 Integrin, type | Extracellular matrix Intermediate filaments Plectin, BP230
XVII collagen proteins




Uniones célula-matriz

actina fibronectina

IR

integrinas

integrinas

7 S

filamentos
intermedios

laminina



movies/stretching-fn1.mpg

Integrinas Ca2t

M g2+

24 tipos de integrinas,
formadas por combinaciones
de 8B y18 a.

matrix binding

RGD

B chain

divalent | |
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Integrinas

TABLE 19-3

Integrin Ligand* Distribution Phenotype when o subunit Phenotype when 3 subunit is
is mutated mutated
aspBq Fibronectin Ubiquitous Death of embryo; defects Early death of embryo
in blood vessels, somites, (at implantation)
neural crest
agp1 Laminin Ubiquitous Severe skin blistering; Early death of embryo
defects in other epithelia also | (at implantation)
a7 Laminin Muscle Muscular dystrophy; Early death of embryo
defective myotendinous (at implantation)
junctions
ay P2 (LFAT) lg superfamily White blood cells Impaired recruitment of Leukocyte adhesion deficiency
counterreceptors leucocytes (LAD); impaired inflammatory
(ICAM1) responses; recurrent life-
threatening infections
aPa Fibrinogen Platelets Bleeding; no platelet Bleeding; no platelet
aggregation (Glanzmann'’s aggregation (Glanzmann’s
disease) disease); mild osteopetrosis
agPs Laminin Hemidesmosomes in = Severe skin blistering; Severe skin blistering; defects in
epithelia defects in other epithelia also | other epithelia also

*Not all ligands are listed.




Uniones célula-matriz: contactos focales

extracellular matrix protein
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Uniones célula-matriz:
contactos focales
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Hemidesmosomas
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cell
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hemidesmosome
basal lamina N
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MATRIZ EXTRACELULAR:
ées un soporte fisico pasivo o activo?



Uniones célula-matriz: sefnalizacion intracelular

fo/sfo-tirosina
actina

FAK - focal adhesion kinase SRt 7
Src kinase e A
ILK - Integrin-linked kinase
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Bonnans et al. Nat Rev Mol Cell Biol. 2014, 15(12): 786—801.
doi:10.1038/nrm3904.
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¢Como es la relacion entre las células y
la matriz extracelular?

Link células
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Displacement (um)
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Scale bar: 100 ym

Link matriz

Tusan 2018 Biophysical J - https://doi.org/10.1016/j.bpj.2018.03.037



https://www.cell.com/cms/10.1016/j.bpj.2018.03.037/attachment/a2ec1ef4-26b4-457a-917d-7e0dde5e86f1/mmc2.mp4
https://www.cell.com/cms/10.1016/j.bpj.2018.03.037/attachment/440e86d9-6105-49bb-b281-eace112f9b3e/mmc6.mp4

Relacion célula-matriz: bidireccional
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https://www.weizmann.ac.il/immunology/Geiger/scient
ific-activities/adhesion-mediated-signaling
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