NEUTRON REFLECTIVITY IN
BIOLOGY AND MEDICINE

DAVID SCOTT

NATIONAL CENTRE FOR MACROMOLECULAR
HYDRODYNAMICS, SCHOOL OF BIOSCIENCES,
UNIVERSITY OF NOTTINGHAM, UK.



WHY NEUTRON REFLECTIVITY
STUDIES?

build up a detailed picture of the structure of the bilayers in the z direction
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WHAT DOES THE NEUTRON DATA
LOOK LIKE?

Q Reflection from a sharp
t-spacutar D,O/air interface
Ut o y
h— Rl B /cntlcal edge
liquid \
spacular 10”;‘ ’ |
— et - 10 —
. - g 1L
> i
:E 103?—
2wl
o
1U5§—
10-5: L L L L L
0.00 0.05 0.10 0.15 0.20 025 0.30

q, (4"

-3
=

At large Q1 R varies as
1/9*

Below Q. R =1

Vartical position
hJ L]
= =]

o O

10 20 30 40 S50 B0 10 20 30 40 50 80
Horizontal position




LIPID MONOLAYER STUDIES
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Aumber of advantages
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NEUTRON REFLECTIVITY

All monolayer studies performed at RAL on
SURF (and CRISP) and at FIGARO (ILL)

SURF beam line at the Rutherford Appleton Laboratories, Didcot, UK




MONOLAYER OF DSPC
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MONOLAYER STUDIES AS A CRUDE MIMIC
OF A BIOLOGICAL MEMBRANE

Cytochrome C
anionic protein
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Lipid anchorage model of interaction of cytchrome c

Effect of head group and hydrophobic chain saturation
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MONOLAYER STUDIES TO DEVELOP NON-TOXIC
GENE DELIVERY VEHICLES

Hypothesis

That it is possible to make
a zwitterionic phospholipid
act as a @ationicolipid

and complex DNA by the
addition of a divalent
cation such as Ca?**?
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NEUTRON REFLECTIVITY

&} increasing surface pressure () - 10, 20, 30 and 40mN/m
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Reflectivity

NEUTRON REFLECTIVITY

QzA*
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Reflectivity

NEUTRON REFLECTIVITY
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X-RAY REFLECTIVITY

g Performed on
TROIKA-II beam line
at the ESRF,

74 Grenoble, France




X-RAY REFLECTIVITY

DSPC/H,O + 20mM Ca** with (=)
and without (=) DNA

here &eebCa** and when present
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NEUTRON REFLECTIVITY

All studies at the solid-liquid interface performed at RAL and ILL

SURF beam line at the Rutherford
Appleton Laboratories, Didcot, UK

D17 at the Institute Laue
Langevin, Grenoble, France



PREPARATION OF SUPPORTED LIPID BILAYERS USING A
COMBINATION OF LANGMUIR BLODGETT & SHAEFFER
TECHNIQUES
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