EGF Binding to Specific Receptors on

Membrane Vesicles
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INTRODUCTION

To study receptor/ ligand inter-
actions using fluorescence cor-
relation spectroscopy (FCS), the
EGF-receptor, an integral cell
membrane protein, was chosen
as a model. Its extracellular
domain binds EGF, a 6kD poly-
peptide, and consequently
mediates the initial response of
cells to EGF (proliferation, diffe-
rentiation, etc).

The EGF receptor is overexpres-
sed in more than a third of
human epithelial cancers and,
hence, many therapeutic appro-
inhibiting the
receptor-associated

aches aim at
tyrosine
kinase by using receptor-specific
antagonists.

Conventional receptor-binding
studies require the use of radio-
labeled
include several washing steps.

actively ligands and
FCS allows the interaction of
receptors with ligands to be
observed on the molecular level

in their native environment on
cell surfaces or cell-derived

vesicles.

Binding and kinetic properties
of a particular molecular inter-
action may be studied in a

non-invasive manner using

homogenous assays.

Also, nuclear receptors can be
directly analyzed in nuclear
extracts. Isoreceptors of the
same family can be differentia-
ted on the basis of binding

constants and on/off rates.
Binding and competition studies
of the receptor/ligand interac-

tion will be described here.
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RESULTS

Calculation of the diffusion times
using the two component model
of the FCS ACCESS software resul-
ted in a tp for non-bound EGF of
166 ps and a 1y for receptor-
bound EGF of 20 ms (see Fig. 2).
The more than 100-fold increase
in the diffusion time allows rapid
and unequivocal quantification of
the interaction. The distribution of
the particle size of the membrane
vesicles had its maximum at a
radius of 160 nm. From this infor-
mation an approximate number
of receptors per vesicle of 200 has
been calculated.

Relative affinities can be determi-
ned by competitive studies.
Detailed kinetic analysis of these
receptor/ligand interactions are
currently under investigation.
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