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1.Thedistribution and role of proteins imembrane

structure.

2. Theimportance of an asymmetric distribution of

membraneproteins .
3. Mechanismdor the correct insertion olmembrane
proteinsinto the lipidbilayer.

4. Thestructure of the erythrocyte cytoskeleton.
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Lipid mosaic theory of membrane structure
(Singer Nicholson Mode) LO1

U Themolecularcomponentsof membranesare:
1.Polarlipids
2.Proteins
3.Carbohydrates present as part of glycoproteins and
glycolipids

U Therelative proportionsof protein andlipid varywith the type of
membrane

EQ.

A Myelin sheathconsistgprimarily of lipids.

A The membranesof mitochondria contain more protein
than lipid.
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Integral membrane protelns

U They areanchored to membranes through a direct
Interaction with the lipid bilayer.
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U They areamphipathic,

1
consistingof two

hydrophilic ends V000 l..lll

separatedoy an intervening /' / <
hydrophOblc reg|on Integral protein Peripheral protein

U They can removby detergents and organic solvents .

U They are serve as channels, carriers (transporters),
(U1) receptors and enzymes. E e
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peripheral membrane protelns
U They are located on both surfacestbé membrane.
U They are associated with integral proteins via electros
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Interactions.
U Theseproteins can be removed by changels INn pH or ic
Inteoral Proteins
Strength . Peripheral Proteins (trarimembrane)

U They are servas:

1. Celladhesion molecules (CA
that anchor cells to
neighbouring cells.

2. They also contribute to the
cytoskeletorwhen present Integral Proteins
onthe cytoplasmic side of the peripheral Protein: (menotopic)
membrane
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U The individual lipidprotein and carbohydratesunitsin a
membrane forma fluid mosaicmodel.

U Becauséhe phospholipidsthat form thecell membrane

are afluid substance the membraneis also considered
a fluid structure.

phospholipid

channel carrier
protein protein

cholesterol

integral proteins
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U The fluidity of the mosaic membrane is because weak
(noncovalent) interactions among its components that

enables individual lipid and protein molecules to move

free laterally in the plane of the membrane
LIPID RAFT

U This mobility is limited:
1. by interactions of
membraneproteins with elycosphingolipids

cholesterol

transmembrane proteins

Internal cytoskeletastructures

2. Interactionsof lipidswith lipid rafts (membrane
microdomains enriched in cholesterol and sphingoligids)
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Asymmetrical orientation of membrane
proteins LO2

U Proteinshave unique orientations in membranasaking
the outside surfaces different from the insidsurfaces
(sidedness)

U Aninside-outside asymmetryis also provided by the
external locatiorof the carbohydrates attached to
membrane proteins

U This asymmetric orientation nferred atthe time of
their insertion in the lipid bilayer duringiosynthesis in
the ER.
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proteins

U Asymmetrical orientation of membrane proteins give ris
to functionalasymmetry.

E.g.transmembrane proteins in the plasma membrane are
precisely oriented, with one cytosolic domain and one
extracellular domain. This is very important feceptors
that need to expose the recognition site to the extracellula

spacein order torecognize their ligands.
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Stepl. the nascent polypeptide enters the translocon, where
transmembrane protein has been synthesized, thgeMninus Is
In the lumen of ER and @rminus is in the cytosol.

Step2and 3. the translocon has opened laterally and expelled
the transmembrane segment into the bilayer

Steps2a-4a show the synthesis of transmembrane protein
whose Cterminus is in the lumen and-trminus is in the
cytosol
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The erythrocyte membranea model of

plasma membrandglLO.4)

AErythrocyte ghosts can be prepared by osmotic
hemolysigo release cytoplasmic components.

AAnalysis of ghost membranes by gel electrophoresis
reveals over 0 majorproteinsbased upon their
migration

ATheslowest migrating (highesholecular mass
designated band protein, also known aspectrin

Acertainof these proteinsare glycosylated and several
span themembrane bilaye(integral membrane
proteins), while otherassociate withts surface,
generally via proteiprotein interactions peripheral

membrane proteing
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The erythrocytembrane(LO.4)

Principal Proteins of the Red Cell Membrane
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Cytoskeleton (Memane skeleton)

A cellular protein structure likeskeleton, attached to the

cell membrane of theytoplasmic side and found in the
cytoplasm.

AThe erythrocyte cytoskeleton is a networkspéctrinand
actinmolecules
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Spectrin is a long, floppy rddke molecule

h yR ] arezdindyigtogedher to form an
antiparallelheterodimer.

The twoheterodimers then form a heatb-head
association to form a heterotetramer 6fH ] H @

Ankyrin Is a pyramishaped protein that binds spectrin
Ankyrinis sensitive t@roteolysis

Spectrin - Spectrin-
ankyrin-3 actin-4._1
interaction iNnteraction

C sl \:‘&? _ Glycophorin Eiag
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U Actin (bandb) exists in red actin-4.1
Interaction

blood cells as short,

doublehelical filamentsf -
actin. E}\i

r

U Protein4.1, a globular protein,
binds tightly to the tail enaf
spectrin near theactin
bindingsite of the latter, and
thus is part of arotein 4.1- Actin
spectrinactin ternary complex

4.1
Spectrin




