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Resource One
Model Answers

1. The structure can be also drawn in a linear way and with
extended fatty acid structures as in the illustration in the
resource.

2. a) phosphate group b) saccharide unit (monosaccharide or
more complex) c) spingosine

3. In cerebrosides, the linkage between the fatty acid and
sphingosine is an ester bond.

4. The dual character is important for the self-assembly to a
lipid bilayer. The hydrophilic portions of the molecule (lipid
heads) are in contact with the aqueous environment of the
cell, while the hydrophobic portion of the lipids (tails) are
oriented towards the interior of the bilayer and thereby
provide a semi-permeable membrane barrier.

5. Key lipid functions (answers may vary)

a) Key component of mammalian cell membranes

b) Signal transduction

c) Cell signaling

6. Conical: small headgroup and acyl chains occupy large
volume, under self-assembly they form a negative
membrane curvature and favour the assembly into
inverted micelles Inverted conical: large headgroup and
acyl chain(s) occupy small volume, under self-assembly
they form a positive membrane curvature and favour the
assembly into normal micelles.

7. Fatty acid: hydrocarbon chains with a polar carboxyl
group at one end, chain length and saturation level can
differ. Saturated: no carbon-carbon double bonds.
Monounsaturated: one carbon-carbon double bond,
polyunsaturated: more than one carbon-carbon double
bond.

Answers
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Model Answers

1. Membrane functions (Answers can vary):

• Protective barrier, selectively permeable

• Transport of molecules via channels, gates and
pumps

• Metabolism (endocytosis, exocytosis)

• Receptors for outside signal detection

2. Integral proteins are permanently embedded in the lipid
bilayer whereas peripheral proteins are only temporarily
attached to components of the membrane

3. cell communication and transport of molecules across the
membrane

4. In the fluid mosaic model, the bilayer is formed by self-
assembly of lipids and assumed to be fluid as its
components (lipids, membrane proteins) can move
sideways along the membrane or even across the
leaflets. Therefore, the arrangement of the components is
a dynamic process that it is continuously changing the
“mosaic pattern”. The plasma membrane of cells is
asymmetric in terms surface ion composition and
distribution of proteins and lipids. Certain arrangement of
lipids such as lipid rafts take on specific functions. This
can be anything that depends on the season or time of
the day. For example, how much ice cream is being sold
by a café, since more people buy ice cream when it is
warm.

5. Annotate numbers

• phospholipid

• cholesterol

• sphingolipid

• glycolipid

• transmembrane (integral) protein

• monotopic (integral) protein (here, a glycoprotein)

• monotopic protein anchored by a phospholipid
(Bonus answer)

• peripheral membrane protein (here, a glycoprotein)

Answers
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6. Both type of bacteria are pathogenic and can cause
infections. E. coli is gram-negative, therefore its cell
envelope is made of the cytoplasmic membrane, a thin
peptidoglycan layer and an outer membrane. The overall
thickness is 2-3 nm. It has PE (80 %) and PG (20 %) as its
major phospholipid components. S. Aureus is gram-
positive and its cell envelope is composed of the
cytoplasmic membrane and a very thick peptidoglycan
layer which can be 20 -80 nm thick. Its major
phospholipids are both anionic: PG (58 %) and CL (42 %)

Answers

3



|   AccessEd Research-Based Curricula   

Lipid Membrane Models in Biomedical Research  |  Key Stage 5  |  Biology & Chemistry

University of Reading

Resource Three
Model Answers

1. Membrane models are ideas how a membrane might be
structured, composed and function in a theoretical sense.
A model membrane is a simplified representation of a
biological membrane in a practical context, to be probed
with a range of approaches.

2. in vitro: within the glass, outside of a living organism or
their biological context

3. Temperature, pH, solvent

4. Primary cells are extracted and cultured directly from a
living tissue and have a certain lifespan which determines
how often the cells multiply until they either die or mutate.
– limited usability. Immortal cell lines are cells that either
are genetically transformed to multiply indefinitely or are
naturally immortal, which is true for many cancer cell lines
– indefinite replication allows indefinite length of use

5. Coarse grain is used for complex biological systems to
achieve a simplified representation of the molecules.
Various levels of granularity can be set up by using
"pseudo-atoms" representing groups of atoms (i.e. as
whole amino acid residue)

6. monolayers, supported bilayers, liposomes/vesicles for
advantages/disadvantages see table in resource

Answers
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1. Cylindrical shape

2. Solid state, fully ordered lipid

3. No, Surface pressure ( ) is equal to the surface tension of
a clean water (or buffer) interface ( ) subtracted by the
actual surface tension measured ( ). So the surface
pressure is the change in surface tension:

4. Typical bacterial phospholipids are the charged PG, CL,
as neutral lipid PE. A hopanoid lipid could be added too.

5. The surface pressure measures the change in surface
tension, which is driven by forces acting on molecules.
When the lipids are in the liquid ordered state, they still
have plenty of area per molecule and the forces between
molecules and the lateral pressure are fairly low. Once
the lipid monolayer has reached it solid state, the lipids
are ordered and densely packed, therefore the lateral
pressure high and also the forces acting on the
molecules. If we add now a test molecule to the system
which is strongly interacting with the lipid monolayer, the
strain onto the lipids will be much higher when they are
densely packed already in comparison to a fairly
unordered lipid layer. Even one molecule penetrating
could put so much pressure into the system that the solid
ordered monolayer collapses. In the liquid ordered state
there is more space for molecules to insert in between
without affecting so much the forces between molecules
and the resulting surface pressure.

Answers
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1. SUV, LUV, GUV, MVV, MLV

2. Neutral particle found in atoms, forming the atomic
nucleus together with a proton.

3. Hydrogen: 1H, mass number 1, 1 proton + 1 electron;
Deuterium: 2H, mass number 2, 1 proton + 1 electron + 1
neutron; Tritium: 3H, mass number 3, 1 proton + 1 electron +
2 neutrons difference is in the number of neutrons

4. SUV: 1 bilayer surrounding the aqueous core, 20 – 100 nm
in Size; MLV more than 1 bilayer surrounding the aqueous
core, 200 nm – 3 microns in size

5. The contrast improves for the h-tails and they should be
visible to neutrons, potentially also the lipid head
depending on their scattering length density

Answers
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1. Surface charge: G5 has NH3 groups; G4.5 has COOH
groups

2. A drug carrier is a molecule, i.e. polymer, designed to help
the delivery of medicines to the areas where they are
supposed to action (i.e. cancer cells). The medicines can
be bound to surface groups or be entrap

3. No we only can draw conclusions on the growth of the
culture. The optical density is an absorbance
measurement of the suspension culture. It can determine
if there are more particles (or cells) in the suspension, but
not if the cells in there are dead or alive.

4. Because the results of the screening with surface pressure
measurements revealed an interaction preference to
anionic bacterial lipids

5. I studied the effect of pH (different pH conditions: 4, 7 and
10) and solvent conditions, specifically the influence of
residual methanol in the main solvent (buffer).

Answers
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