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Introduction : amphiphiles (self-aggregation)
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Introduction : amphiphiles (self-aggregation, 
intrinsic

 
curvature

 
and polymorphism)
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Introduction : amphiphiles (self-aggregation, 
intrinsic
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Introduction : bilayer
 

dynamics
 

and cholesterol
 effects
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Introduction : the biological
 

membrane (lateral
 heterogeneity

 
and lipid

 
rafts)

• enriched

 

in cholesterol, glyco-sphingolipids, saturated

 

phospholipids
• Variable size (20-200nm)
• functional

 

platforms: receptor

 

Fas, DISC

 

assembly

 

(death

 

receptor)

Lingwood

 

(2011)
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Introduction : different
 

cell
 

deaths
 

induced
 

by 
saponins
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Materials
 

and methods
 

: Membrane models
•

 

LUV (large unilamellar

 

vesicles)/ MLV (multilamellar

 

vesicles)
–

 

Size = 100 nm-1 µm 
–

 

Easy

 

determination

 

of lipid

 

concentration
 Quantification

 

of effects

 

and amphiphilie/lipid

 

ratio 

•

 

GUV (giant

 

unilamellar

 

vesicles)
–

 

Size ~ 10-50 µm
–

 

Difficult

 

determination

 

of lipid

 

concentration
 Easy

 

observation

 

of effects

•

 

SPB (supported

 

planar

 

bilayers)
–

 

Difficult

 

determination

 

of lipid

 

concentration
 Nanoscopic

 

effects

•

 

Cancer cells

 

(monocytes from

 

leukemia, U937)
–

 

Cytotoxicity, determination

 

of cell

 

death

Light microscopy

GUV

Cryo-TEM

LUV/MLV

AFM

SPB

Cells



Materials
 

and methods: phase separation
 

models
DOPC : DPPC (1:1)
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Interaction of α-hederin
 

and 
hederagenin

 
with

 
lipids

 
and 

effects
 

on membrane models
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Interaction with
 

dehydroergosterol
 

(DHE) in 
aqueous

 
solution : DHE spectroscopy

Both

 

molecules

 

bind

 

to DHE forming

 

some

 

type of mixed aggregates

 

(micelles) 
 I50

 

(inflexion point) of α-hederin

 

corresponds to its

 

CMC (13 µM)
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Permeabilization
 

of LUV :
 

cholesterol
 

dependence
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(4:4:3:x) 
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Reorganization
 

of MLV : cholesterol
 

dependence

Control

 Disruption of bilayer

 

structure depends

 

on sugar

 

chain

 

and cholesterol

 

(not shown)
 Increase

 

of isotropic

 

motion and appearance

 

of hexagonal pattern with

 

α-hederin

10% α-hederin

20% α-hederin

DMPC/Chol

 

(3:1)

 and macroscopic

 

phase separation

Malcolm et al. 2003Chemical

 

shift tensor

 

of the phosphore atom

31P-NMR
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plus grand
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Reorganization
 

of MLV : cholesterol
 

dependence
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Sterol/phospholipid
 

phase separation
 

in MLV

 Decrease

 

of FRET efficiency

 

is

 

significant

 

only

 

with

 

α-hederin

 

at

 

high

 

compound/lipid

 

ratios 
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in MLV
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Phase separation
 

in GUV

NBD-DPPE (green)
TR-DPPE (red)

Confocal

 

(1 slide)

Confocal

 

(profile, 
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Confocal
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α-hederin
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 Accumulation of mainly

 

TR-DPPE into

 

worm-like

 

domains
 At

 

later

 

stages : separation
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α-hederin hederagenin

40 µM
30 min
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Effects
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Effects
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Phase separation
 

in GUV
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(1 slide)
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Permeation
 

of GUVs
 

to FITC-dextran
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Nanoscopic
 

effects
 

of α-hederin
 

on 
supported

 
planar

 
bilayer

 Accumulation of membrane material

 

into

 

worm-like

 

structures (new mesophase)
 Formation of holes

 

with

 

increasing

 

size upon

 

time

t = 0 t = 6 min t = 15 min t = 24 min

40 µM 

DMPC/Chol

 

(3:1)α-hederinAtomic

 

force microcopy

Profile (supported

 

planar

 

bilayer)
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effects
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on 
supported

 
planar
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 Accumulation of membrane material
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 Formation of holes
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α-hederin



Conclusions : Membrane interactions of α-hederin

Internal

 

leaflet

External

 

leaflet

10 µM < CMC

Budding

Phase separation Transformation into
another

 

mesophase

Positive curvature

Hydrophilic

 

sugar-sugar

 

interactions

Monomers

Pore formation ?

Transient

 

defects

 

?

DMPC

Cholesterol

immediate

later



Internal

 

leaflet

External
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40 µM
 

> CMC

toroidal

 

macroscopic

 

pore

immediate

 

permeabilization

 

without

 

transformation
into

 

new mesophase

 

(at

 

least at

 

short incubation periods) 

Conclusions: Membrane interactions of α-hederin

Aggregates
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Conclusions : Membrane interactions of 
hederagenin
40 µM

 
> CMC ??

 accumulation into

 

round spots
 transformation into

 

inverse structures ?
 transient

 

defects

 

 permeabilization

 

?

Inverse aggregates

 

?



Investigations on cells
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