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. Cell membranes
. Biological lipid chemical structures

. Lipid types

. Lipid biosynthesis and compositions

. Amphiphilic properties of biological lipids

. Phase identification and structure: diffraction
. Lamellar phases
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. Role of non-lamellar structures in cell membranes
. Effects of hydrostatic pressure :
. Phase transitions: epitaxy

. Effects of solutes
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Plasma Membrane

Golgi Body

Mitochondrion
Nucleus
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Functions of biomembranes

Permeability barrier to ions and other polar solutes

Intracellular organisation and compartmentalisation

Cell surface receptors (recognition and signalling)
Cell adhesion
Ion transport :

Intracellular calcium storage (sarcoplasmic reticulum)
Nerve conduction and insulation

Oxidative phosphorylation (mitochondrion)

Protein synthesis (rough endoplasmic reticulum)
Lipid synthesis (smooth endoplasmic reticulum)
Packaging of secretory molecules

Vision (photoreceptor mambranes)

Photosynthesis (plant thylakoid membranes)
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headgroups of phospholipids | '
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From: D. Fennel Evans and H. Wennerstrom, The Colloidal Domain, 1920,

Weinheim.
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Hydrocarbon chains of 1 pi

Number: 1-7 (but usually 2)

Linkage: ester (-COO-) or ether (-CO-)

Length: mainly C12-C22 (but can be up to C90)
Asymmetry in length: usually small
Unsaturation: up to 4 double bonds, usually cis-

Branching: methyl, cyclopropane, isoprenoyl, etc

10~ _



ﬁydrocarbon chain unsaturation

trans-unsaturation
(monoelaidin)

cis-unsaturation
(monoolein)




THE sn-3 (A) AND sa-1 (B) STEREOISOMERS OF
-D-GALACTOPYRANOSYL GLYCEROLS.
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Phospholipid biosynthesis
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From: K. J. Longmuir, in Phospholipids Handbook (G. Ceve, Ed.), -
1993, Marcel Dekker, New York.
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Percentage lipid

outside

inside

Asymmetry of Membrane Lipids

MICROCOCCUS CASTOR BEAN HUMAN ERYTHROCYTE
(a) LYSODEIKTICUS (p} GLYOXYSOMAL (¢ MEMBRANE
MEMBRANE MEMBRANE
50 |~ 50 - 500
0
] DPG
total phospholipid
1) SRS L & 50
Totai

DPG: Diphosphatidylglycerol
PG: Phosphatidylglycerol

Pl: Phosphatidylinositol

PC: Phosphatidylcholine

PE: Phosphatidylethanolamine
PS: Phosphatidylserine

SM: Sphingomyelin

From: M.L. Gurr and J.L. Harwood, Lipid Biochemistry, 1991,
Chapman and Hall, London.



[Inositol phospholipids
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From: B. Alberts et al., 1994, Molecular Biology of the Cell, 3rd Edn,
Publishing Inc, New York. :



Polar headgroups —_——

MICELLE Hydrocarbon chains
Potatr - non-polar /
interface

REVERSE

MICELLE

BICONTINUOUS

MICROEMULSION




critical micelle concentration (cmc)

TN Osmotic Pressure

Equivalent
Conductivity

Magnitude of Physical Property

Concentration

Surface tension versus
concentration for SDS

45

10° 7 Nfm

40—

¢, mM

From: D. Fennel Evans and H. Wennerstrém, 1994, The Colloid
Weinheim.
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CHYSTALS

SURFACTANT

INVERSE
MICELLES,
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Distribution fynction Diffraoction pattern

O(r) I

Long-range order (LRO)
—

c 240 e er/ig dw/o eér/ac @
o(r) I{
|
] : | | |
g 2a g r 2r/o ar/y @
(@)
o ‘
o
-
]
‘®
Q
=
e
2w/o Q
20r) @)
; 2ot
@ 1 |
w b
I i
[}
|
1 i v/l\
o 20 er/e

’

Figure 1.3 Molecular distribution functions and corresponding diffraction patterns for diffe
kinds of positional order. el



BRAGG'S LAW
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REAL SPACE RECIPROCAL SPACE
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[Spacings formulae

Phase Reciprocal spacings Ratios
Lamellar si=1/d 1,2,34...
Hexagonal shk = 2(h2+k2-hk)!/2 / V34 1,¥3,2,97,3,V12,¥13..
Cubic shkl = (h2+k2+12)1/2 / 5 1,¥2,¥3,2,¥5,V6,¥8,3..

Cubic spacegroups: allowed reflections

Pm3n Pn3m Fd3m Im3m Ia3d RATIO
(Q223) (szd) (Q227) (Q229) (Q230)
1
110 110 110 V2
111 111 V3
200 200 200 2
210 Vs
211 211 211 - 211 vé
220 220 220 220 220 V8
221
310 310 310
311 311
222 222 222 222
320
321 321 321
400 400 400 400

28 -
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