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%ﬁ %%i (Abbreviations)

ADP adenosine diphosphate ( BRUENSEZH 8178 )
AMP adenosine monophosphate (ARG FZ £ il )
AZT azidothymine (/& MIE)
ATP adenosine triphosphate ( BRUENSEZ £ — Wi )
bp base pairs (fgiZE%])
cAMP cyclic adenosine monophosphate
(BRIRBRIENS A B — Rohie )
CAMs cell adhesion molecules (fHAEELE 5 F)
cDNA complementary DNA ( Z ffiDNA )
CFTR cystic fibrosis transmembrane conductance regulator
( Fifkkfe P N 2P RS (B GRER AR )
cGMP cyclic guanosine monophosphate
(ERIK S 3 % £ B )
CNS central nervous system ( FAE IS R4 )
(o70) ¢ cyclo-oxygenase (FRE{LMAF)
cvs chorionic villus sampling ( #%7EHUEE T )
DAG diacylglycerol ( ER/ERL H i)
dATP deoxyadenosine triphosphate
( R IRES L B = RS )
DNA deoxyribonucleic acid ( ZFAZEEE)
dNTP deoxynucleotide triphosphate ( 25 EU%ZHE € )
2,3-DPG 2,3-diphosphoglycerate (2,3 — &R H HIfE )
EFTu elongation factor Tu ( ZEF[Hf Tu)
ER endoplasmic reticulum (A #H )
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GDP
Gl

GMP
GTP
HIV
hnRNA
1P,

IRS
LDL
LFT
mRNA
NMJ
NSAIDs

PCNA
PCR

PNS

RER

RNA
SDS-PAGE

SER
snRNA
SRP
tRNA
TSH
UTP
uv

guanosine diphosphate ( S3EISIHELE Rk )
gastrointestinal ( 5 517)

guanosine monophosphate ( 5535 1% Hr B4 )
guanosine triphosphate ( 553EIGG L H = Wik )
human immunodeficiency virus ( A$HGERRZ EE)
heteronuclear RNA ( ¥2E % RNA )

inositol trisphosphate ( = &4 I/E% )

insulin receptor substrate (JREFZTHTH)
low-density lipoprotein ({K&EAEEHHE)

liver function test ( FFIAHEMIEK )

messenger RNA (FLE RNA)

neuromuscular junction (#FEALAES)
non-steroidal anti-inflammatory drugs
(FEFEEREH TR K BEY) )

proliferating cell nuclear antigen (9 4= H A% 5T )
polymerase chain reaction (% &R )
peripheral nervous system ( J& [E #£% A4 )

rough endoplasmic reticulum ( fE A EHE)
ribonucleic acid (FZHEEZE )

sodium dodecyl sulphate (+ " GeRERRAEEEA )
polyacrylamide gel electrophoresis
CEAMERIZIZRE DK )

smooth endoplasmic reticulum (¥ A EHHY)
small nuclear RNA (/\ZRNA)

singal recognition particle (FA\BEHFE T )
transfer RNA ({332 RNA)

thyroid stimulating hormone ( FRAR BB AT HSE)
uridine triphosphate ( FREENEZ H — gl )
ultraviolet ( #£943¢)
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(Membranes and lipids)
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- #HEEAER (Cell membranes)

« BA8E (Phospholipids)

* ikt 8 (Eicosanoids)

- IBS/LEBESTE (The cyclo-oxygenase athways)
- [2H75E%) (i) [membrane transport (i)]

« [EHYSEEH (i) [membrane transport (ii)]

B2 (Membrane proteins)

- ZEEF0AEC(TIEE (Receptors and ligands)

- SEEEAFSR (Receptors and disease)

- ZEEFIRIEVER (Receptor stimulation)

- B HUEZE B (Specialized membrane proteins)
- #BFEEA R (Cellular signalling)

- _fRFASEHIEY) (Second messengers)

- YEFREEIE2$5H1E (Agonists and antagonists)

- BB AITHFE (Abdominal case study)

» BERHDHIVER (Enzyme inhibition)

- BE=E) /12 (Enzyme kinetics)

- FZERS)/EB{IL (Nerves and action potentials)
 E){EZE(L (Action potentials)
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Membranes and lipids

(1. With respect to the properties of cell membranes, which of the following statements are)
true?

a. A lipid bilayer is composed of phospholipids with hydrophilic heads facing the outside
of the membrane

b. Phospholipids with unsaturated hydrocarbon tails increase membrane fluidity

¢. Cholesterol reduces membrane fluidity

d. The lipid bilayer is approximately 50 nm thick

e. Cell membranes are freely permeable to small hydrophobic molecules

2. Membrane structure and composition. From the options listed as A-J, select the
most appropriate labels for points 1-5 on the diagram

Options

. Phospholipid

. Unsaturated fatty acid
Integral protein

. Saturated fatty acid
Glycoprotein

Glycerol

. Glycolipid

. Surface protein
Extracellular space
Cholesterol

TOMMmMoON®>

[
by ®

C 3. True or false? Phospholipid components of the cell membrane )

a. May freely leave the membrane

b. Occasionally may flip from the extracellular to the intracellular surface
¢. Are amphipathic molecules

d. May move freely in the plane of the membrane surface

e. Sometimes have more than two fatty acid tails
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(Membranes and lipids)
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EXPLANATION: CELL MEMBRANES

In water, the most energetically favourable arrangement of phospholipids is as a bilayer, with the hydrophilic
heads facing the water, and the hydrophobic tails inside. Phospholipids with unsaturated hydrocarbon tails
have a ‘kink’ at each unsaturated carbon, which makes them harder to pack tightly against the tails of their
neighbours, so increasing membrane fluidity. Cholesterol, however, fills in such spaces formed by unsaturated
tails and reduces fluidicy. The phospholipid bilayer is approximately 5 nm thick. Small hydrophobic molecules
such as O, and CO, dissolve easily in phospholipid bilayers and hence cross them freely.

The fluid mosaic model of the cell membrane allows phospholipids to move freely within the plane of the
membrane, but the combination of hydrophilic and hydrophobic forces does not allow them to leave the
membrane. Flippases are proteins that allow phospholipids to flip from one membrane surface to the other.
This does sometimes occur even without flippases, though very rarely. An amphipathic molecule has both
hydrophilic and hydrophobic parts, as in phospholipids and detergents. The glycerol backbone is a three-
carbon unit. One carbon is esterified to the phosphate group leaving two carbons available to attach fatty acids.
Lysophospholipids only have one fatty acid tail, but it is not possible for a phospholipid to have more than
two.

Answers

L.TTTFT
2.1-),2-G,3-A,4-C,5-D
.FTTTF
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C 4. Phospholipids )

The diagram below shows a common lipid membrane component. Answer the following
questions using options from the following list

Options
CHg—N* (CHy)g
A. Choline C|H2 R
B. Glutamate _ ;
C. Glutamine 2
D. Glycerol 0=P—0
E. Phosphate o
F. Phosphatidylcholine ey
G. Phosphatidylserine A He
H. Saturated fatty acid 0O o B

1. Serine o= ||o=c
J. Sphingomyelin

K. Sphingosine

L. Unsaturated fatty acid

1. What is the name of the whole molecule?
2. Name the group shown in box A
3. Name the group shown in box B
4. Name the group shown in box C D c
5. Name the group shown in box D

( 5. Membranes J

a. Briefly describe the structure of a membrane phospholipid
b. Identify three factors which influence membrane fluidity and indicate whether they
increase it or decrease it

. 6. Regarding fluidity of the plasma membrane )

a. Fluidity is dependent on the lipid composition of the membrane

b. High concentrations of unsaturated fatty acids decrease fluidity in the phospholipid
bilayer

¢. High concentrations of short-chain fatty acids increase fluidity

d. High cholesterol concentrations decrease fluidity

e. Phospholipids readily cross from one side of the membrane to the other
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EXPLANATION: PHOSPHOLIPIDS

A phospholipid is composed of a glycerol molecule attached to two fatty acids and a phosphate group. The
phosphate group is itself attached to a polar ‘head” group. This structure renders the molecule amphipathic,
with a hydrophilic head and a hydrophobic tail (5a).

The molecule shown is the phospholipid phosphatidylcholine. It contains a polar head group, choline,
attached to glycerol via a phosphate ester bond. An unsaturated fatty acid is often found at the R2 position of
glycerol. This molecule is amphipathic, with the choline head group being hydrophilic and the fatty acid
groups being hydrophobic.

The presence of larger numbers of unsaturated fatty acids in phospholipid tails increases the membrane fluid-
ity, and conversely higher concentrations of saturated phospholipid tails decrease fluidity. Cholesterol in the
membrane decreases the fluidity. Phospholipids with short-chain fatty acids in their tails increase membrane

fluidity (5b).

Saturated fatty acids are able to pack more closely than unsaturated fatty acids and because of this the pres-
ence of saturated fatty acids renders the membrane less fluid. The kinked structure of unsaturated fatty acids
creates gaps and the phospholipids are less able to pack tightly together and have more freedom to move across
the membrane surface. The presence of cholesterol in the membrane fills such gaps and hence decreases mem-
brane fluidity. Membrane fluidity increases as temperature increases.

Lipids and proteins of the bilayer are free to move laterally within the membrane. However, they are rarely able
to move from one side of the lipid bilayer to the other.

Answers

4. 1-F2-A,3-D,4-L,5-H
5. See explanation
6. TFTTF



