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a-Chain

Type Compasition

Fibril-Forming Collagens

I (et (] fa2 (1]

Il [a1 (0],

11 [l (0],

v [al (V]],

X [al (X1)] [a2 (X1)] [a3
XN

Network-Forming Collagens

IV [a1 (W), [a2 (V)]

X [an{X]],

Linking/Anchoring Collagens

Vil [a (v,

X [a (X)) [o02 {1X)] [a3
(1]

Xl [a (XI0],

XV [a (XIV]],

Structura

300-nm molecule,
67 -nm-banded fibrils

300-nm molecule,
67-nm-banded fibrils

67 -nm-banded fibrils

390-nm molecule,
N-terminal globular
domain

300-nrm molecule

Two-dimensional
cross-linked network

Hexagonal lattices

450 nm, globular
domain at each end

200-nm molecule

Large M-terminal
domain

Large N-terminal
domain; cross-shaped
maolecule

(- N gm0 0393 30 308 IS dy Fgo0 Loy 3MS ¢yl 1 3Lw] didS §ub)

Optical Microscopy

Thick, highly picrosirius
birefringent, fibers

Loose aggregates of fibrils,
birefringent

Thin, weakly birefringent,
argyrophilic (silver-binding)
fibers

Frequenitly forms fiber
together with type |

Small fibers

Detected by
immunecytochemistry

Detected by
immunocytochemistry

Detected by
immunocytachemistry

Detected by
immunocytochemistry

Detected by
immunocytachemistry

Detected by
immunocytochemistry

Major Location

Skin, tendon, bome,
dentin

Cartilage, vitreous
body

Skin, muscle, blood
vessels, frequently
together with type |

Fetal tissues, skin,
bone, placenta, most
interstitial tissues

Cartilage

All basal and external
laminae

Hypertrophic
cartilage involved in
endochondral bone
formation

Epithelial basement
membranes

Cartilage, vitreous
body

Placenta, skin, tendans

Placenta, bone

Main Function

Resistance to tension

Resistance to pressure

Structural
maintenance in
expansible organs

Participates in type |
collagen function

Participates in type |l
collagen function

Support of epithelial
cells; filtration

Increases density of
the matrix

Anchors basal laminae
to underlying reticular
lamina

Birds various
proteoglycans;
associated with type Il
collagen

Interacts with type |
collagen

Binds type | collagen
fibrils, with types V
and Xll, strengthening
fiber formation
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Gormation of mRNA for each type of o chain.
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Al Synthesis of procollagen « chains with propeptides
at both ends. Clipping of signal peptide.

-’

’ ol OH  [Hydroxylation of specific prolyl and lysyl residues |
(, OH Lin the endoplasmic reticulum. Vitamin C dependent.
»
/ GalGlu  OH  ayachment of soluble galactosyl and ]
. | glucosyl sugars to specific hydroxylysyl residues.
OH Gal-Glu

(Assembly of procollagen molecules (triple helix). ]

t

= Transfer

[Nonhelical propeptides.

)

vesicles

> (Transpon of soluble procollagen to Golgi complex. )

-

 Packaging of soluble procollagen in secretory

Golgi

—— Centrioles

=

‘vesicl&c.

Secretory
i

Extracellular
environment

o RIS g
- .

Procollagen
peptidases

peptidases

Collagen molecules

Microtubule arrays

Secretory vesicles assisted by microtubules and
microfilaments transport soluble procollagen
‘molecules to cell surface.

Exocytosis of procollagen molecules to extracellular
space. Procollagen peptidases cleave most of the
nonhelical terminal peptides, transforming
procollagen into insoluble collagen molecules,
which aggregate to form collagen fibrils.

Fibrillar structure is reinforced by the formation of

covalent cross-links between collagen molecules

catalyzed by the enzyme lysyl oxidase.
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