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Glycerol ~ three cqorbons atrtotched to three hydroxyl
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MEMBRANE PRGTEINS

Membrane proteins are diverse jnterm.s of sbucture .,
Posiion in the membrane gnd functbon.

Integval Proteins

> permanently attatthed 4o +he membrane and e
+yPically transme Mbvane (+hey Span across +the blayer),
> hydrophobic

‘eMbedded in the hydrocarbon chains in the centre )
the memwvrane. ‘

o-~helix Helical bundle

Recognition, Enzymes, ,
Receptorg Transport , Tyansporters
Receptors

Cchannel pro+teins)

Peripheval proteins

» TeMPporarly attatehed tothe susfgce o) ynkegral proteins.
* NS arrangement is RevEfs thlel

*SO0Me have a Single hydrocarbon chaip attatched o

them which is mgerted into the membrane ,anchanng the

PTotein to +ne mem byane suyface.
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FUNCTIONS GF MEMRBRANE PROTEINS

'J'unc’c\'ons‘: SEove T ceonRect ancl join TtWo cells tbge;{—hﬁ'y

* En2ymes: f£iXing t© membpranes iccalises metabolic
pathwaoys
'TYansPovt: recponsible fordacilitated Arffusion and
athive rafispei
* Recognition: may function as markers fov cellular
identification

i pmchc"fqge: attatchmenkt pownts for cytoskeleton and
eXtra celiular mabnx.

a Tv‘CLl’\Sdu chon: PuncHor ag TEGE il ‘PO'Y Pe_pﬂ-fde,
harmones : frot
r2<‘.ohos»e: Maglecules are
. Peptides or proteins

Membranes have aninner fgce

and an outerface and ‘have eflect on the
membrane proteing are " | endocrine system C}
oreinted go tha kb theg funcrion ‘Cmimq!s and humans
covrectiy.

Protein content o} membranes

*Naxiable functions -

> He more geotive Yne membyane ¢, +Hne Wigher rbs
protein content: |

e Membyanes in tne medeliﬂ Sheath aveund nerve
fibres Jugt act as insulators and have a protein
content o] oniy \3y,

*Membyanes araund ‘Hhe celt ~pldsma membyahes have
G elottineanten ol c i a:
' highesk p’rctciﬂ cantents ar€ in the mitochandwa and

chioroplast membranées

%
Active In photosynthesis and respiration gnd have a
PTGtti‘r\ c_of\’cer\to}! 357/
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™e o mgih componér\ts"'c:j cel\\l me,mbvcmés are
phospholipide and proteins: Animal cetl membranes
Qlsa contain cholestrol.

Yz Chalestyol

=\ hicia type cf fievelEerit vt A< ineea Lok icvar el -

: '3 'b_ﬁlOﬁcas o group cavled Sterpids. |

| - fMost o o choleStral molecule (s hydryophobic which
helps itself attachto+he hydyocarbon chain. -

- ONe exdibp +ne cholestrol molecule is 'hgd*roph\l\"c Con™)
N gets attrackted to +he phosphate heads onthe
Pexiphery 6§ the membrane -

"H’\et:’ are pog\‘t\“O‘ned between the phogphalipide in
% +he membrane -

Amoun &t O'j cholestrol:

1t varesin o celt membrane -

SYNnaps€s have 3a0%: chalestrol in b2 membyane.

Functions - .

| s& > i1k INnteracts W i+ the {#:Lt‘t:ui dcids of phosphalipids to
. vnaderate some functions -

» Functions 'to immohili 2e “Hhe oy ter surface of +ne

" Mem brane ; Teduaing ‘FU—U‘G\!"!H.

> makes the Mmembrane lesc P&rmeaoble +0 very crmall
Watr scluble mMmolecules natk tuoun

?\ftehj-
> seperates the PRNOSpWnoli
of ¥nhe mMmembryane.

d ¢Hhervwoise erase

pi'd 'tq;\s aNnd pyevent erystallisaton

P helps s€aure pevipheral proteins bY forming hign
density tipid rafks capawle 9% onehavingdne protein.
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Chalestrol v+ mammal membyane

LUID-MQOSIAC MODEL

* Fluid - the phaspholipid billayer 1s viseous and itcan
mMove pasitians -

* Mosige-the layeris embedded with proteing, TesSuUlting
N a mmesiac o] coTo ponents.

't Was proposed by Singer and Nicglsan in |966.

- pPnospholipid

- peripheval  chanael | carrvier cholestrol
Protewn PYoteiln protein
s ]
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Phospholip-id&{’—oym a bilayer with heads Fadng cutwardsg g

taiis fPacing iNnwards - .
chalestrolt 'mpyove ctapitity and reduce £lun dity

Proteins: either integval 67 peviphercd - varety g roles



MEMBR ANE MODELS

The $irst model that akttempyed to des
reins widhin the bilayer was proposed by
N1 435

crb e the chs‘vH o

af pvo
Hugh bavson and  Jormes Danielli

clectron mMicroscope, the mem bLYyanes exhibr t

Lincder —thie
¢ tritaminar ’ appearance -

o charactenste

Trilareinor Sl liagens s conh i OUESE BEYS Ae sl ey
trant e inner regioh -
pDavson - Danielti Model
‘lipo - pYorein candwich’ as the

~lk was descvibedas a
d4 between two prof\-e‘m:

Lhipia tayyey was sandwidne

layers.
* The dark segments 5een under the microscope were

wiongly tdentified as Yep‘resen'ﬁnﬂ ruo. Protein layens.

Drawbacks with this medel

- assumed all mempranes were of & uniform —thickphess
and would haove @ constant lipid-protein Tatho. ‘

. assumed thar all membTanes would have symmen coll
jnner and external surfaces. (not bifacal).

e« dicl not account for +he permeabilily &) certain
SUubstances. (did notk recognize +Hne need Poy hydfoph"nllic
PoYes). '

« Yemperatures gt wMch membranes solidified did not
co-reltite with those expected under +ne pYoposed

™Madel.

Falsification eévidence
Membrane proteins were dis covered +u be insqgluble

N wa+er indicating hydrophobic surtacesdrd vawed
m gize. ‘ i

+ SUCHh proteins would not be able 4o ferm a uniform

and continuous (ayer arcund t+he Outer surtace of &

mem byane.



Fluorescent anti-bady taggqing o} membyane proteins
Showed they were mabile and nct Lived in PlCice.

s membrane proteins fremn 2 different cells were tagqged
with ved and green fUurorescent mavkers reop ectively

cWwhen Hhe 2 cells were fused, ‘the MArKers became.
mixed throughoaut -the membrane o the fused cell.

» ThiS demonsStrated thatkt the membryane fuaieln © cauily
Move and did not fovm a static tayer. ‘

and veveqled Erv—egu\av yough suraces wiMin 4+he
meMmbyane -

* Thése rough surfaces were interpreted as being
transmembyane proteins ;demonstrating that proteing

Wwere nok Soley localized 1O +the outrside of +he vrembran
stucture. :

S
New MODEL

Due to the limitabons of e previcus model, seymaur
Singer and Garth Niclson pyopoced the new model:

« According to this model, proteins were embedded within
He \ipid faver rgthey than ex{_c«h‘mg iNn a sepevake layer

*This 1S +he Fluid-mMogiac Mmadel- and is ufed by
Sicle DiEpvhe Elat i tlicienys

Dovson - Danielly Moadel

pycteing Porm dfs-\-‘th(_‘h‘vt
layers (like a sand wich)




