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Techniques to Explore Dynamics
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Quasi-elastic neutron scattering

Resolves spatially and
temporally simultaneously

Spatial scale: Q ~2z/r

HFBS (backscattering spectrometer)
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Deuterium labeling

direct comparison with
molecular simulation




Labeling
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Use of sugars In the Ereservation of biologicals

Brine shrimp Active Anhydrobiotic
(Artemisia Salina) Tardigarde
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design of cell models
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Ehase transition

Gel Liquid crystalline

» Solid-like phase e Liquid-like phase
e Ordered * Disordered
 Low molecular mobility * High molecular mobility

The effect of trehalose

DPPC fully hydrated T,, = 42°C
DPPC dehydrated T, = 103°C

DPPC + trehalose dehydrated T,, = 24°C
& & DPPC
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Systems investigated

mark tails:
deuterate heads
dhDPPC

<

1. Dehydrated DPPC
What is melting?

>
mark heads:
deuterate tails
hdDPPC

Heads vs. tails

2. Dehydrated DPPC
with trehalose

Is melting the same?
Mobility with & without trehalose
Mixing of lipid headgroups & trehalose




Simulation verification: hydrated,

static
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Simulation verification:
dehydrated, dynamic

Tail labelled DPPC + d-trehalose: T = 350 K, Q = 0.62 Al
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*Melting
occurs in tails . lﬁ?ﬂg% i
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Spatial dependence of tail melting

below interlipid
spacing: Q> 1.5 A

emobility below Tm

eno sharp gain at
Tm

above interlipid
spacing

esmall gain in
mobility below Tm

esharp gain at Tm
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A molecular picture

Below Tm:

el ocalized motion
L_ess than lipid spacing

Not all protons are mobile

Above Tm:

*Greater than lipid spacing
eTranslation

eSome protons continue to
gain mobility




2. Melting transition & dynamics:
Dry lipids with trehalose

d-trehalose d-trehalose h-trehalose

dhDPPC dhDPPC
Tails Heads dDPPC
hydrogenated hydrogenated Trehalose

hydrogenated



Melting transition with trehalose
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A molecular view

“melting” =
bottom of taills

No trehalose

below Tm
<

with trehalose

above Tm

No trehalose

above Tm
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Analogy to ““blend dynamics”
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Dynamics of tails with trehalose
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summary

Melting transition:

edry lipids - tops of tails

with trehalose - bottom of tails

dhDPPC <Tm faster than
dhDPPC+trehalose >Tm
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Heat cycles

0.8

S
o

=
T

—
=
—
=
e

o
=

—t
5 —
1
=
—_—
L
—t
=
—_—
—
-
5 —
—t
un
—
'l
—

<
i

L Q=062-1.75A"

1 | 1 | 1 1
100 150 250
T (K)




trehalose and tail mobility:

time of flight

= 350 K
above Tm
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