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Cell membranes: ubiquitous and multifunctional
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Lipid bilayers: rich biophysical profile
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Inferences about biological membranes

Plasma Membrane (PM)
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Inferences about biological membranes
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Symmetric bilayers with exo and cyto lipid compositions —
very different properties!




Model membranes in vitro show effects of asymmetry

Protocols for asymmetric model membranes
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Studies in silico highlight effects of number asymmetry

For a relatively large range of
imbalances:
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Number asymmetry can be induced

+ PC
removing lipids
from outer leaflet
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Number asymmetry can be hidden




A surprising result @l

What is the relative total abundance of
lipids in the two leaflets?
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A (not so) surprising result

What is the relative total abundance of
lipids in the two leaflet?
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How is that possible?

All-atom simulation of PM model
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Chol increases tolerance for PL imbalance

+ little Chol (10-20%)

fixed PL imbalance

+ more Chol (40-50%)
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Cholis enriched in the outer leaflet

The exoplasmic PM leaflet is both 50 | Experimental Data
more saturated e
= £
AND 38
- o I
underpopulated! g8
gl
£ 9
| Cem i —— -
g Q
. = o
Chol must be enriched there 5 @
L o
S O
S 5
erythrocytes € 0O
choI(:‘iterol . dehydroscrgosttcsl[ol .(DHE) S p —e— Asymmetric ]:
Ozgﬁ/\g é - —e-- Scrambled - 50 -
o o] e e I ) ) I
+DHE (donor) S5, % O 0 1 2 3 4 5 6 7
[
O 00 808C oY ' O 0 ° lipid unsaturation total PL
oAl 2 o
H % k \%‘ +Di4 (quencher) T% \ Hg‘ %TH % o
s seeks of T> <o ~ . .
5 o St " - 2/3 of all Chol is in the exoplasmic
cyto  DHE fluorescent DHE quenched  cyto ug/mL of Did Ieaflet in RBCS_

14



Membrane asymmetry in cells
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Physiological implications of PM lipid imbalances
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Physiological implications of PM lipid imbalances
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Number asymmetry can be hidden
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In mammalian plasma membranes:
exists naturally and is functional
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summary

N & compression ° Number asymmetry: relatively unexplored dimension of
— —> tension membrane structure
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