Structural proteins
Fibrous proteins
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» Serve structural function in the body
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» Collagen |s@a component of skm,@connectlve tlssue,@klood vessel wall,
Wsclera and cornea of the eye.
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> Exhibit special mecbanical progerties@resulting from its unique structure,
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which are obtained by .combining specific amino acids(into)regular,

secondary structural elements 7140\”?]
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» aCollagen and elastin are examples



» Has long rigid structure with three a-chains wound around each otherin a

~ triple helix (1000 aa each)
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» Their types and organization Eepend on the tISSlﬂW sz "“‘d*g)
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» May be ‘tiglve support to the structure as in vetreous
<2\ humer of the eye R"M@ Ly 7l o=

» May be “ that provide strength as in tendons
> Collagen of boneloccursiasifibersiarranged’atan'angle toleachiother so as to

resist mechanical shear from any direction
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Collagen a-chain”




» Collagen can be organized into three types -

(ependmg on their locations and functions| TYPE | TISSUE DISTRIBUTION
. : Fibril-forming
> Fibrilsformingicollagen: type I, Il and Il have mp{im EETe g
structure G Q,Dg/§§ Jfewa < iﬁ[ﬁaﬁ;}co:mea
e I intervertebral
L0 o So c)uxig UM W= sl disk, vitréous body
> “ type IV and VI form a i | (Blood vessels, fetal skin|
three dimensional mesh that constitute a major part :
of basement membrane) Newortcidiming
o )\’\<—IV b Basement membrane
U hao wz§ﬁ UsU\«vn Beneath stratified
> Fibril associated collagen: type |>§ and XI bind to the __ueq)~ | Sauamous epithelia
surface of collagen fibril
. tA\X< \9‘3 l Fibril-associated
e IX | (Cartilage
\[Z)«—xu | (Tendor, ligaments, some
other tissues




» Aminoracid’sequence: it is rich in proline and glycine.

Glycine is present in every third position Aty Lot Sy o N AR
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> Tripleshelicalstructure: elongated, triple helicall
structure SRR NS

> Hydroxyprolinerandshydroxylysine: come from the

hydroxvlatlggaof prol&ne and lysine residues( \>\>)
(posr_translatlonal modification) necessary for the
stabilization of the triple-helical structure
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enzymatic glycosylation of the hydroxylj
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group of hydroxylysine. Mainly by glucose and
galactose. .\ (| (of) Aph e Juall & cped G @,m
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> Precursors of collagen)are formed in|fibropl: asﬂ”
extracellulammatrixiafter enzymatic modification, themmaturecollagen

emonomersaggregaterandibecomercrosslinked to form collagen fibrils
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2. erformed by prolyl hydroxylase and lysyl hydroxylase,
requwes?molecular oxygen and vitamin C. ﬂ
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2 mMANA Is translated In the Genes for pro-ol-
3 Selected proline and cytosol into prepro-u poly- and pro-c2-chains
lysine residues are peptide chains that are . are transcribed
hydroxylated. extruded into the endoplasmic into mANAs
reticulum, where the signal .
sequence is removed.

Selected hydroxylysine
residues are glycosylated
with glucose (@ ) and
gaiactose ([]).

mRNA DNA

® Three pro-«-chaing
assemble.

@ Intrachaln and interchain
disulfide bonds form
at the C-tarminal

propeptide extension.
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A tripie helix is formed
by zipper-iike folding.

_) 7 The procollagen molecule is
secreted from a Golgl vacuole
into the extracellular matrix.
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Normal collagen are highly stable molecules

As response to growth or injury, the breakdown of collagen is mainly due
to collagenase o ¥eG ShAlsy yS Loy S 799y el Al o 65@1

For type | collagen the cleavage is specific, generating three-quarter and
one quarter
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Further degradation to amino acids c&ccurs by other matrix proteinasea
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» Results from a defficiency in lysyl hydroxylase or procollagen
peptidase enzymes o@amlno acid mutation of collagen |, Il
orV

» In collagen Il putation (presentiinrarteries), collagen is not
secreted so lethalVascularproblemsioceun, in addition to
stretchysskinrandiloosejoints ot hoppon if oo 3 vakabin 15 ot se
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Inherited disorder, characterized by bones that easily bend}

w%g\g_nﬁd fracture — 'w | ) A <
» Humpedbackis a common feature of the disease
» There are two types: ajgg,\;{)j;)@‘ﬁ
» Osteogenesis imperfecta tarda:Eaflyiinfaney with
(fractures’secondary to minor traumea— b Ulp | St
» Osteogenesis imperfecta congenita: qnonesevene,




> Isa c%ggective tissue protein with rubber like properties whichgeangstreteh

O : :
» Found inlung, walls of large arteries and elastic legaments

> Structure of elastin _
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<l » Qxidative deamination of lysine by lysine oxidase produces allysine which
forms the desmosine cross-link
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Elastin

~ Roleofaiiantitrypsinelinielastinidegradation - ) o<

> Produced by livi@p and other tissuesrassmonocytesand
alveolar macrophages

» Inhibit no. of the proteolytic enzymes including

trypsin and neutrophilelastase so prevents elasin

degradation in the alveoli
» alantitrypsine defficiency

» In the alveoli: elastasereleased by activated and
degenerating neutrophils is Aormallyinhibited by el
SIS iy 2y 0 e s g3 o 2

Léxal/‘/\’ofe 3 eyvy)l,,jw

o, -Antitrypsin normally
ase released

by
neutrophlils present in
alveoll of the lungs.

Neutrophil
B < glastase

A deficiency of
1y~ antitrypsin
permits neutrophil
elastase to

destroy lung.

EXTRACELLULAR SPACE



» different mutations are known, but one single purine base mutation (GAG
HAAIG) resulting in the substitution of lysine for glutamic acid at position
342 of the protein is clinically the most widespread

> An individual must inherit two abnormal al-AT alleles to be at risk for the

devglppment of emphysema. Intatheterozygote, lungiproducesal=Al
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» A specific a1-AT methionine istequiredforthe’binding'of therinhibitorto
its target proteases.
» Smoking causes the oxidation and inactivation of that methionine residue,
rendering the inhibitor powerless to neutralize elastase.
e
» Smokers with a1-AT deficiency, therefore, have a considerably

elevated rate of lung destruction and a poorer survival rate than
nonsmokers with the deficiency

» The deficiency of elastase inhibitor can be reversed by weekly
intravenous administration of al-AT



