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Abstract

Results and discussion

Surface Plasmon Resonance imaging (SPR imaging) is an optical
technique that, in combination with microarrays, can be used to study the
kinetics of multiple biomolecular interactions. The main advantage is the
ability to measure in a label-free and real-time manner [1, 2].
In our study we have used the imaging SPR Instrument for Biomolecular
Interaction Sensing (iSPR-IBIS) (IBIS Technologies BV, Hengelo, The
Netherlands), for monitoring the binding of biomolecules to a protein array
in a fully automated manner. A TopSpot instrument from BioFluidix GmbH
(Freiburg, Germany) [3] was used to spot the protein array.
By using fluorescently labelled antibodies, the binding to the immobilized
proteins monitored with SPR imaging, could be confirmed on the very same
sensor with fluorescence microscopy.

The binding interactions of anti-human IgG to a human IgG microarray were
monitored with the iSPR system and the final binding yields were verified
with fluorescence microscopy.
Various concentrations of human IgG were covalently immobilized on a
pre-activated carboxylated sensor disc. The final interaction was performed
using 0.02 mg/ml Alexa FLuor 488-labelled anti-human IgG.
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Introduction
SPR is based on the excitation of surface plasmons on a thin layer of a
metal such as gold, using p-polarized light. At a certain angle of the incident
light, the so-called plasmon angle, the free electron oscillation in gold
reaches a maximum. The actual value of the plasmon angle depends on the
refractive index of the fluid layer nearby the surface. The analyte binding to
the surface is monitored by following the shift in plasmon angle.
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Figure 1a: The iSPR sensorgram shows the binding curves of anti-human IgG, at 28
ROI’s to various concentrations of immobilized human IgG. The microarray visualized
by SPR imaging after the binding of anti-IgG Alexa fluor 488 (1b) and visualized by
fluorescence microscopy (1c).

From figure 1 it can be seen that maximal immobilization yields for this
sensor disc were achieved at spotting concentrations between 0.5 and 1.0
mg/ml of human IgG.
The reproducibility of the measurement was tested by immobilizing 24 spots
of 0.5 mg/ml human IgG. The interaction was again performed with 0.02
mg/ml of fluorescently labelled anti-human IgG.

iSPR-IBIS.
Schematic representation of
the iSPR measurement.

Different Regions Of Interest (ROI’s) can be defined on the imaged sensor
surface that enables the simultaneous measurement of multiple
biomolecular interactions.
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Sensorgram showing the
binding curves of antihuman IgG, at 32 ROI’s, to
a human IgG microarray
(2a). The fluorescence
microscopy image of the
array (2b).

Experimental
A human IgG microarray was printed in a non-contact manner on a pre
-activated gold sensor surface using the TopSpot. The resulting 4 x 6 spot
array consists of spots with a diameter of approximately 200 micrometer.
Both surface and sample properties are responsible for the actual spot size.
As the small spotted volumes of 1 nl will easily dry out, immobilization (1 h
at RT ) was therefore carried out in a humidity chamber.
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The results in figure 2a show that the average signal is 183 millidegrees with
a deviation of 3 %.

Conclusions
SPR imaging is a useful label-free technique to detect antibody binding
on protein microarrays.
Many ROI’s can be used for measuring multiple binding interactions
simultaneously.
TopSpot printhead.

TopSpot printmodule.

IBIS sensor disc with
microarray.

Antibody binding can be verified using fluorescence microscopy after
completing the real-time SPR measurement.
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