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EkstraselUler matriks

* Bag dokusu icindeki hticreleri saran ve destekleyen,
karmasik, girift bir agdir.

* Icinde elastik ve kollajen lifleri barindirir.

* Ek olarak; ara maddeyi olusturan su 3 grup maddeyi
icerir:

* Proteoglikanlar (agrekan, sindekan)

* Coklu-yapiskan glikoproteinler (fibronektin,
laminin)

* Glikozaminglikanlar (dermatan sulfat, keratan
sulfat, hyaluronan)




EkstraselUler matriks

* Her dokuda ektraselliler matriks bilesimi farkl olabilir.
Kikirdak, kemik, gevsek bag dokusu bilesenleri ayni degildir.
Dokuya 6zgl sekilde hucrelerce salgilanir.

e Gorevi mekanik ve yapisal destek ile hicreler arasinda
iletisimdir.

e Hiicrelerin metabolik fonksiyonlarini dizenler ve yerlerini
belirler. Migrasyon icin gerekli yollari saglar.

e Hlicre-ESM baglanti kompleksleri hicreleri sabitler.

* Embriyonik gelisim ve farklanma icin regtlatuvar gorevleri
vardir. BUyume faktorleri baglanir ve tutulur.



Ara madde

* Yuksek su icerikli, berrak, viskoz, kaygan kivamli bir
maddedir.



Glikozaminoglikanlar (GAG)

Ara maddenin fiziksel 6zelliklerini olusturur
* En yuksek miktardaki heteropolisakkarittir

* Uzun zincirli, dallanmayan, tekrarlayan disakkarit
birimlerinden olusan polisakkarittir.

* Disakkarit birimleri 2 modifiye sekerden birini: N-
asetilgalaktozamin (GalNAc) ya da N-asetilglukozamin
(GlcNACc) ve bir tronik asitten (glukuronat ya da iduronat)
meydana gelir

* Negatif sarjli olduklariicin (stlfat ve karboksil gruplari) bazik
boyalari alirlar

e Bulundugu ortama su cekerler, jole kivamli bir ortam
olustururlar



Glikozaminoglikan molekiliunde bir cok negatif radikal
bulundugundan (polianyon) cok sayida katyonla
birlesebilmektedir.

Glikozaminoglikana en ¢cok baglanan katyon sodyumdur.

Glikozaminoglikanlar yukarida soziu edilen 0zeliklerinden

dolay1 bag dokusundaki su miktarinin diizenlenmesinde

onemli bir role sahiptirler.

Ara maddede bulunan suyun hemen hepsi

glikozaminoglikanlara bagl olmasi sebebiyle viicut

posturunun degistirilmesiyle bag dokusunda bulunan su

hareket etmez.



Hyaluronan (Hyaluronik asit)

Binlerce seker molekiiliinden olusan, cok uzun, rijit bir GAG'dir*

Hiicre ylzeyindeki enzimlerle Uretilirler, post translasyonel modifikasyona

ugramazlar*

Cok yogun miktarda su tutma kapasitesi vardir

Sulfat icermez*

Proteinlere bagli bulunmaz, serbesttir, o ylizden proteoglikan olusturmazlar

Proteoglikanlar, hyaluronana baglanarak «proteoglikan agregatlar» olusturabilirler.
Bunlar kikirdakta sok abzorbansi icin dnemlidir.

Bir cok bliyume faktori icin baglanma bolgesi olusturur.

Difiizyonu sinirlar ve makromolekdllerin gecislerine engel olur (6rn plasma
proteinleri)
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GAG'lar

Su tutma
Lubrikan
Sok emici
Madde
alisverisi
Buyime
faktori
baglama

Maolecular Disaccharide
Hame Weight (kDa) Composition Localization Function
Hyaluroman 100-10,000 o-Glucuronic acid + Synovial fluid, vitreous Large polymers of
N-acetylglucosamine humor, ECM of connectiva hyaluronan can displace
tiszues a large volume of water.
Thus this polymer is
exceallent lubricant and
shock absorber
Chondroitin 25 o-Glucuronic acid +
4-sulfate N-acetylgalactosamine Chondroitin sulfates and
4-sulfate hiyaluronan are fundamental
components of aggrecan
Cartilage, bone, heart valves found in articular cartilage.
Aggrecan confars on
articular cartilage shock-
Chondroitin 25 c-Glucuronic acid + absorbing properias
6-sulfata N-acetylgalactosamine
G-zulfate
Carmatan 35 L4duronic acid + Skin, blood vessels, Dermatan sulfate proteogly-
sulfata MN-acetylgalactosamine heart valves cans have bean implicated
4-zulfate in cardiovascular disaaza,
tumorigenasis, infection,
wound repair, fibrozis, and as
a modulator in cell behavior
Karatan 10 Galactose or galactose Bona, cariilaga, comeaa Keratan sulfate proteoglycans
sulfata 6-sulfate + N-acetylgluco- function in callular recogniticn
samine B-zulfate of protain ligands, axonal
guidance, cell motility,
comeal transparency, and
ambryo implantation
Heparan 15 Glucuronic acid Basal lamina, nomal Facilitates interactions with
sulfata or L-iduronic acid component of cell fibroblastic growth factor
2-sulfate + N-sultamyl- surfaca (FGF) and its recaptor
glucosamine or N-acetyl-
glucosaming
Heparin 40 Glecuronic acid Limited to granules of Functions as an anticoagulant,

or L-iduronic acid
2-sulfate + N-sulfamyl-
glucosamine or N-acetyl-
glucosaming &-sulfata

mast collz and
basophilas

faciitates interactions with
FEF and its recaptor
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Proteoglikanlar ,\fff

* Bir protein merkeze bagl tek (dekorin) ya da cok
saylda GAG’dan ibarettir.

* GAG’lar tek tip olabilecegi gibi (figroglikan veya
versikan), farkli GAG’lardan ibaret de olabilir
(aggrekan, sindekan)

* Sindekan transmembran bir proteoglikandir.

Hicreleri ESM’e baglar. (Orn. B lenfositler ve plasma
hc.)

heparan sulfate
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* Aggrekan diger bir dnemli ekstraseliler
proteoglikandir.

* Molekdlleri, hyaluronan zincirine non-kovalent
baglanir

* Her aggrekan merkezine kondroitin sulfat ve
keratan sulfat baglanir

chondroitin sulfate
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PROTEOGLIKANLAR

Molecular Molecular
Name Weight (kDa) Composition Localization Function
Aggrecan 250 Linear molecule; binds via a Cartilage, Responsible for hydration of
link protein to hyaluronan; Chondrocytes extracellular matrix of
contains 100 to 150 molecules cartilage
of keratan sulfate and
chondroitin sulfate chains
Decorin 38 Small protein that contains Connective tissue, Functions in collagen
only one chondroitin sulfate fibroblasts, cartilage, fibrillogenesis; by attaching
or dermatan sulfate chain and bone to neighboring collagen
molecules, helps to orient
fibers. Regulates the thickness
of the fibril and interacts
with transforming growth
factor B (TGF-B)
Versican 280 Associated with a link protein; Fibroblasts, skin, Possesses EGF-like domains
contains main and 12-15 smooth muscle, on the core protein;
chains of chondroitin sulfate brain, and mesangial participates in cell-to-cell and
attached to core protein cells of the kidney cell-to-extracellular matrix
interactions; binds to fibulin-1
Syndecan 33 Family of at least four different Embryonic epithelia, The extracellular domain

types of transmembrane
proteoglycans, containing
varying amounts of both
heparan sulfate and
chondroitin sulfate molecules

mesenchymal cells,
developing lymphatic
tissue cells,
lymphocytes, and
plasma cells

binds collagens, heparin,
tenascin, and fibronectin,
intracellular domain binds
to cytoskeleton via actin



Coklu-yapiskan glikoproteinler

CO,,age,, X\J,,jgw\ * ESM’in stabilizasyonu ve hicre
aar zarlarina baglanma goérevlerini

Y ustlenirler.
i B i * Hem ESM elemanlarina (PG, GAG,
kollajen), hem hticrelere baglanirlar
(integrin).
- .,
—-—,

 Fibronektin
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Glikoproteinler

* Fibronektin:

e Bag dokusunda en yogun bulunan / é.@\m”
glikoproteindir. Dimer yapisindadir. \ /k , ,:’w”

 Uzerinde degisik ESM elemanlarina baglanmak \Ll\t/ :
icin bir cok merkez bulunur (heparan siilfat, g
kollajen tip I, II, lll, fibrin, hyaluronan, /
fibronektin) \

* Hicrelerde integrine baglanir. 2
* Yirmiye yakin ¢cesidi tanimlanmistir

* Hiicre yuzeyine baglanmasiyla aktive olarak
telcik yapisi olusturur.



Glikoproteinler

* Laminin:
* Bazal ve ekternal laminada yer alir.

* Baglanma noktalari: hticrede laminin,
* Kollajen tip IV v o\

heparan sulfat 'fg“”.@
Heparin
Entaktin g/

Hlcre yluzeyindeki laminin reseptorleri



basal
lamina

integrin
receptors

single molecule
of laminin

laminin
polymer

type IV collagen
suprastructure




Glikoproteinler

 Tenaskin:

* Embriyogenezde aktif rol oynar, dokularin olgunlasmasiyla sentezi sona
erer.

* Yara iyilesmesinde rol alir
e Kas-tendon birlesim bolgesinde ve malign timorlerde yer alir

* Baglandigi molekdller:
* Fibrionojen
* Heparin
* EGF benzeri buytime faktorleri J

J tenascin

 ESM’e hiicre baglanmasini saglar

* Amino ucuna 6 zincirin bagh oldugu, disilfide bagh dimer molekdil



Glikoproteinler
* Osteopontin:
* Kemik ESM’nde 6nemli rol oynar.

e Osteoklastlari baglar ve onlari kemik ylzeyine
yapistirir.

e Kalsiyumun aciga cikmasinda ve kalsifikasyonda
onemli bir rol oynar

* Pek cok malign timorin gelisiminde rol oynar



Coklu-yapiskan glikoproteinler

Molecular
Name Weight (kDa) Molecular Composition Localization Function
Fibronectin  250-280 Dimer molecule formed Present in the ECM of Responsible for cell adhesion
from two similar peptides  many tissues and mediate migration; possesses
linked by a disulfide bond binding sites for integrins,
type IV collagen, heparin,
and fibrin
Laminin 140-400 Cross-shaped molecule Present in basal laminae  Anchors cell surfaces to the basal
formed from three of all epithelial cells and lamina. It possesses binding
polypeptides (&t chain and  external laminae of muscle sites for collagen type IV, heparan
two B chains) cells, adipocytes, and sulfate, heparin, entactin, laminin,
Schwann cells and integrin receptors on the
cell surface
Tenascin 1,680 Giant protein formed Embryonic mesenchyme,  Modulates cell attachments to the

from six chains connected

by disulfide bonds

perichondrium, peno-
steum, musculotendi-
nous junctions, wounds,
tumors

ECM; possesses binding sites for
fibronectin, hepann, EGF-like
growth factors, integrins, and CAMs

Osteopontin 44 Single-chain glycosylated Bone Binds to osteoclasts; possesses
polypeptide binding sites for calcium, hydrox-
yapatite, and integrin receptor
on the osteoclast membrane
Entactin/ 150 Single-chain rodlike Basal lamina—specific Links laminin and type IV collagen;
Nidogen sulfated glycoprotein protein has binding sites for perlecan and

fibronectin



