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CD4

« Physiological function =
adaptive immune system

* Primary receptor for HIV-1 surface
antigen env
— binds gp120

 CD4 exists in different redox
isoforms
— different functions
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Mean residue ellipticity (deg.cmZ/dmoI)
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Hydrogen-Deuterium Exchange
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» decreased dynamics
- decreased volume
 increased stability




Small-Angle Scattering

Powerful technique allowing determination of:

shape/size and interaction of particles in solution
e.g. SAXS (x-rays) and SANS (neutrons)

SANS - Small-Angle Neutron Scattering

Neutrons are scattered by the nucleus of atom, but is not proportional to
the atomic number of the atom. SANS is rather concerned with the
scattering length density (SLD) of the atom.

Each atom has unique scattering lengths - SLD of a molecule is unique to
its molecular composition within its volume.

Contrast variation is a powerful feature of SANS which allows the
iIsolation of the scattering of a single component in a complex.
(SAXS can'’t achieve this)

Contrast arises from molecules’ unique scattering lengths.



SANS

Experimentally, neutron scattering by D contributes greater to the signal
with less noise, whereas H contributes strongly to the background.

At a given solvent H,0/D,0 ratio:

— SLD of macromolecule = SLD of solvent
— macromolecule is rendered invisible to neutrons (i.e. match-out point)

Deuterium labelling can then also be exploited for isolating the scattering
of molecules within a complex.

— the solvent H/D ratio can be adjusted to look at the isolated scattering
from a protiated protein in complex with a deuterated protein

100% D,0 40% D,O

Protonated Deuterated Protonated Deuterated
protein protein protein protein




SANS of gp120-CD4 complex

3 SANS experiments were carried out to determine:
1. contrast match-out point of the protiated, h-gp120
2. contrast match-out point of the deuterated, d-2dCD4-WT

3. the scattering structure of h-gp120, d-2dCD4-WT, and the complex
(using the match-out points to exploit contrast variation)

. h-gp120 CMP = 45.2% D,0
+  d-2dCD4-WT CMP = 90.5% D,O

gpl120-CD4 complex then measured by SANS in 45.2% = gp120 is invisible
(Could not measure in 90.5% - where CD4 would be invisible)



(A) Front-view (B) Rotation by 90°

ab initio model
d-2dCD4

(in 45% D,0)




ab initio model
d-2dCD4 In
complex with h-gp120

(in 45% D,0 =
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