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MEMBRANE FLUIDITY — The ability of the cell membrane to move and freely change Z@
shape. [t ig influenced by factors such ag cholesterol, phogpholipids and temperature.
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|. EFFECT OF PHOSPHOLIPIDS

Make gure you remember the strueture of
phogpholipids we learned in the SL/HL gection
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Bonding occurg between adjacent fatty acid tails, ag
they are UNSATURATED and B[NT in chape, LESS (than
in eaturated) interactiong can oceur
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Bonding oceurs between adjacent fatty acid tailg, ag
they are SATURATED and STRAIGHT in shape, MORE
(than in ungaturated) interactiong can oceur

The bonding i weak and trangient which till allows gome movement
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. A cell wante to maintain CONSTANT membrane fluidity. Hence at different temperatureg, the level of gaturation changes;
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@headg of phogpholipids are capable of HYDROGEN BONDING with water. Thig bondmg@

relatively weak and go the phogpholipids can still move around freely. Thig allows FLUIDITY
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At HIGH temperatureg

Heat breaks the bonde
between  the  phospholipids,
therefore the cell will increage
their eaturation to prevent the
membrane from being too fluid.

At LOW ternperatures

Low  temperatures  reduce
phosphohr[d movement, therefore
the cel wil decreage the
phogpholipid’e  eaturation  to
prevent the membrane from being
overly etiff.

I. [[[[CT OF CHOLESTEROL

CHOLESTEROL hag a dual role in REGULATING membrane fluidity: [t can stabilize the membrane at high
= temperatures and enhance fluidity at low temperatureg.
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FIW CHOLESTEROL

/ At HIGH ternperatureg
The heat causes a lot of phogpholipid movement, go the ingertion of cholesterol

helpg to reduce movement by gerving ag an OBSTRUCTION and thereby enhancing
the atability (lower fluidity) of the membrane.
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MANY CHOLESTEROL

At LOW termperatureg \
The cold cauges very little phogpholipid movement, go the insertion of cholesterol

helpg to increage movement, and thereby rembrane fluidity, by preventing bonding
between adjacent phospholipid.

[Legg fluidity] [More fluidity]

[nternal ORGANELLES (such ag the Mitochondria and Golgi apparatug) will have lese
cholegterol in their membrane compared to the cell membrane. Thig i¢ becauge the internal
organelles are not eubject to extremes in +emfoera+ureg like the cell membrane ig.

Therefor not required to be ab
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Some bacteria have an enzyme called FATTY
ACID DESATURASE which allows them to
desaturate on command the fatty acide of

their cell membrane in responge to
temperature changeg. Unfortunately human
celle cannot do thig.
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o DO CELLS ADHERE TO EACH OTHER?
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This figure ghows a h?hf microscopy
image of onion gkin celle. Notice how
tihtly packed the celle are (the dark

purple circles are the nuclei and the lighter OTHER CONNECTIONS
purple show the cell membraneg). s ((CHANNELS BETWEEN CELLS)
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Remember mogt types of trangport were discusged in B2 SL/HL
‘ ~ only additional information for HL are included here

® ;namm DIEFUSION )

o Channel proteing can be gated (open or cloged) and regpond to GHEMICAL or ELECTRICAL signals.

o Chemical signals include a molecule (for example a protein or lipid) binding to the channel protein which triggers it
to open - aliowing moleculeg to be trangported through (for example potaggium K¥)

o Electrical signals (a + or ~ change) can ’rrigt};{er the protein channel to open — allowing molecules to be
trangported through (for example potaggium K¥)
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CHANNEL PROTEIN - Electrical signal
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I1. ACTIVE TRANSPORT )

o The active movement of moleculeg from an area of LOWER CONCENTRATION to an area of HIGHER CONCENTRATION uging enerqy (ATP)
o Includes (A) Direct and (B) Indirect active trangport.

SopIUM-PoTASSIUM PUMP (Na*/KC+ purmp) A. DIRECT ACTIVE TRANSPORT)

An example: the SODIUM-POTASSIUM PUMP (Na*/KC+ pump)
o Purpose: Maintain membrane potential
o Membrane potential i¢ the electrical charge differential between
the INTERIOR and EXTERIOR of the cell. There ig a higher relative
positive (+) charge on the outside compared to the ingide (-).
o Thigig kind of carrier protein that ig called an ANTIPORTER ag it NG
moveg iong in the opposite (anti) direoﬁo\n.
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1. Once ATD (provide energy) molecule attaches, the pump will bind three intracellular sodium iong.

2. Sodium ion binding cauges the pump (protein carrier) to gplit AT into ADP and i
(phogphorylation), providing usable energy.

J. Phogphorylation cauges the protein to change its shape (reduce affinity/attraction for sodium),
thereby expelling sodium iong into extracellular gpace. .

4, The shape change algo increages affinity for potaggium iong, and hence two extracellular
potaggium iong bind to the protein (different gite than sodium). Binding leads to phosphate
releage.

i) thysphafe l.osg reg’{ores the protein’s original shapg, cauging releage of Teach Me
potaggium iong into the intracellular gpace. Now carrier ig ready to repeat the
cycle. a



@ (b, InDIRECT AcTIVE TRANSPORT )

‘ o Useg the energy produced by the movement of one molecule POWN the concentration gradient to move another

molecule AGAINST the concentration gradient. ATP ig otill uged, but INDIRECTLY.
E.g, the trangport of glucose from the intestinal lumen into the intestinal celle.

Intestinal ;.2

. lumen
Glucoge ig abgorbed from

the integtinal lumen into

the intectinal cell and into ‘ )]
the blood etream 5
A 4 -—7 %,
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There are more sodium (Na*) iong \
outgide than ingide the intestinal cell
(due to the sodium-potaggium ATPage) W,

Godium iong and glucoge bind 1o a gpeoiﬁc\

Sodium-Potassium ATPase

trangporter protein (SGLT) on the
intestinal cell membrane )

gradient - the carrier captures the energy

Sodium pasges through the carrier into the
ingide of the cell down a concentration
relaged by thig movement

Thig captured energy i¢ used to trangport
the glucoge through the game protein into
the cell against ite concentration gradient. .

Notice how without the AT uged by the Na*/K* pump, there wouldn'’t
be a concentration gradient of Na* necesgary to move glucoge againgt

ite concentration gradient ~ thug why the “INDIRECT” uge of ATE.

Teach Me
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@ (111, BULK UPTAKE: ENDOCYTOSIS & EXOCYTOSIS )

‘ o ENDOCYTOSIS ~ Movement of large molecules (macromolecules) & large amount of material acroge plagma merbrane (Inwarde).
E.g, a white blood cell taking in a bacteria to destroy it

e

o EXOCYTOSIS - Movement of large molecules (macromoleculeg) & large amount of material acroge plagma mermbrane (Outwards).
E.g, the Golgi Apparatug (eee below)

o Both endocytosie and exocytogig are dependent on mermbrane fluidity. Thege processes may or may not uge ATP (energy).

The membrane foldg and
surrounds the particle
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ENDOGYTOSIS
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Phagoeytosie Pinocytosis ‘ (
[ntake of large [ntake of | =
particulate matter extracellular fluide

Concentration - g
0 Gradlent
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(g -' The membrane pincheg off

and releages a vesicle
containing the particle

Vegicle

<X
-

Purpose: Collecting, Modification, Packaging, Digtribution

o TRANS SIDE ‘
—""’/ ‘ Vegicles with modified materiale

ﬁ Stacke of flattened gacke
y ) \(}ezlg§cle§slggm rough or emooth ER

1. Protein produced by the ribogomes of the rough ER entere the lumen (inner epace) of the ER. The protein ie packed into a vesicle. .
2. The vesicle carrying the protein fuses with the CIS SIDE of the Golgi apparatus. .
3. Ac the protein moves through the Golgi apparatus, it ie modified and exite on the TRANS FAC ingide another vesicle. ﬂ

Teach Me

. The vesicle with the modified protein ingide moves towards and fuses with the plagma membrane, reaulting in the
gecretion of the contentg from the cell by exocytosis. -
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Summary

A great example to show many typeg of trangport working together is geen in NEURONS!
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REPOLARISE [
Do o NEURON 2
NEURON ,I @ @ Q (OR MUSCLE CELL)
Na* /K purnp @ Nic?;}i‘niﬁ
NCUROTRANSMITTERS acetyionolne

k()lhemlea[s that allow signals to be p?[sj @ receptors

etueen two nerveg at junctiong calle

aynapses o —

SYNAPSE

Digeage: MYASTHENIA GRAVIS (an Autoimmune Dicorder) Junction between two neurong or between

a neuron and ite target cell (mugcle)
Antibodies bind to nicotinic acetylcholine receptore.

Reducing regponge to the acetylcholine (neurotrangmitter). % %

Mugcle movement probleme oceur.






