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Types of proteins
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= Globular proteins:
myoglobin,

hemoglobin, & .
: . Collagen, a Myoglobin, a globul :
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Collagen
Elastin
Keratin

Fibrous Proteins



Organi:
Have a great stre il |
Consists of 3 polypeptide chains wrapped around each other
in a ropelike twist, or triple helix (tropocollagen)
® Has a repeating sequence of the amino acids;

= Gly (33%) — X2(Pro 13%)—X3

= Gly (33%) — X2— X3 (ProOH 9%)

® Hydroxy-lysine frequently occurs in collagen
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Tropocollagen — Y,
helix

The triple helix (tropocollagen) is:
300 nm long and 1.5 nm in diamete
left-handed, triple-stranded (a-chains), ropelike superhelix
Held together by H-bonding

Each strand have = 800 amino acids (300 kDa)

Compared to the a-helix (3.6 residues), the collagen helix is
more extended with 3.3 residues per turn

residue




Functional purposes of amino acids
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Attachment sites of polysaccharides s
Oxidation: to aldehyde followed by d\ﬁ/

Covalent aldol cross-links form betwee

hydroxylysine residues and lysine or -
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Formation of collagen fibers

tropocollagen
~300 nm

collagen fibrils
~1 ym

collagen
fibers, fascicles
~10 ym

— fibrils

— covalent cross
links between
lysine residues

= Fibrils Ny
— fibers i
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Elastin fiber Fibroblasts

Collagen fiber

Elastin

elastic fiber
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single elastin molecule
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Rich in hydropkt

& Pro); mobile hydrop

by crosslinks between Lys

Elastic fibers in arteries are composed mainly

of elastin (=70%)

Tropoelastin — Elastin (Lysyl oxidase)
Three allysyl side chains plus one unaltered

lysyl side chain

elastic fiber
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single elastin molecule
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Elastin & hydroxylysine

Lysyl hydroxylase Lysyl oxidase

TN

Lysine Allysine

Lysinonorieucine Allysine aldol

Lysine Hydroxylysine
Lysyl nrHﬂa:/ Y_ysjﬂ‘ oxidase

Allysine Hydroxyallysine




(a)Dimer  (b) Protofilament {c) Microfibril

N-terminal
heads

Keratin

Coiled
coil rod

C-terminal
tails

feathers)
o (mammals) or B (bir
= Mammals: =30 types, tissue-specific

Structure;:
 o-helix (1), Coiled coil (2)
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