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Quantitation of Antibodies Using LSPR Biochips
Exemplary for Rabbit IgG
SUMMARY
•
•
•
•

Label-free rabbit IgG quantitation on a conventional microplate reader
A dynamic range of 4nM to 250nM was determined for the Protein G functionalized biochip
Negligible non-specific binding to the sensor surface was observed
Similar binding of rabbit IgG is observed for the Protein A functionalized biochip

INTRODUCTION
Conventional techniques used to determine the
concentration of proteins have many limitations, e.g.
the procedure is very time consuming (HPLC), offers
low throughput (SPR), requires labels (ELISA) and/or
are very expensive (Bio-Layer Interferometry). For the

Moreover, due to the strong localization of the nanostructured sensor surface it is much less susceptible
to bulk effects than, for example, SPR platforms and
measurements in complex media are possible. In
this application note we describe the use of the
Protein G biochip for the quantitation of rabbit IgG in
a fast and label-free format.

ABOUT THE TECHNIQUE

Figure 1 Photograph of four LSPR Biochips in a
holder compatible with conventional microplane
readers

antibody production, assay development as well as
bioprocess development it is of great interest to use
rapid, label-free techniques, which provide high
throughput and do not require expensive proprietary
instruments. LSPR biochips combine all these
qualities: The analysis is completed in less that an
hour (for 96 samples) on a standard microtiter plate
format (Figure 1) in a label-free fashion and the
readout can be performed with most microplate
readers that are already present in the majority of
biochemical laboratories. Hence LSPR AG’s
technology requires just one detection molecule, it
further decreases cost and complexity significantly.

Localized surface plasmon resonance (LSPR)
sensors possess several so called active areas with
arrays of highly uniform metallic nano-structures.
These structures exhibit specific absorption peaks
due to the particles’ geometry, arrangement, size
and material properties. Even very small changes of
the dielectric environment of the metallic nanostructures lead to detectable shifts in the plasmon
resonance frequency. This effect can be used to
quantify specific molecular binding events, if suitable
surface modifications are applied. LSPR AG has
industrialized Localized Surface Plasmon Resonance
(LSPR) spectroscopy into a sensitive, versatile and
powerful technique for protein quantification and
probing biological interactions on the molecular level.
The dedicated software PLASMON for data
collection and post-processing works with most
commercial microplate readers, makes the method
easy to use and yields presentable results in a short
time. In a typical quantitation assay, sample solutions
are pipetted into the wells of the LSPR Biochip
coated with ligand molecules. Binding of the analyte
results in the shifts of the optical resonance of the
nano-structured sensor surface, allowing the binding
event to be monitored using a microplate reader.

LSPR AG | Grubenstrasse 9 | CH-8045 Zürich | +41 (0)43 366 90 74 | info@lspr.swiss | www.lspr.swiss | v1.3

2
! of 3
!
Concentrations of unknown samples are determined
by means of extrapolation from a calibration curve
based on known antibody/protein concentrations.

ASSAY PRINCIPLE
Protein G functionalized biochips are intended for
the detection and quantification of IgGs from various
species. Pre-immobilized onto the biosensors
Protein G strongly binds the Fc region of many
mammalian IgGs (Figure 2) that to do not bind or
only bind poorly to protein A. Thus protein G
functionalized sensors can be used for the
quantitation of many species of IgG that protein A
does not bind, such as from murine, goat and/or
bovine. Unlike native protein G, the recombinant
form used for this product has the albumin and cell
surface binding domains removed, which makes the
Protein G biosensor an ideal candidate for the IgG
quantitation in crude extracts and/or in the presence
of protein contaminants.
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ASSAY PROCEDURE
1. The biochips and all solutions were equilibrated
for 30min at room temperature.
2. 25µL of PBST was pipetted into each well, then
a basic absorbance scan of each data point was
set with PLASMON and acquired with a state of
the art microplate reader.
3. 25µL of IgGs solution (in triplicate) were pipetted
onto protein G functionalized data points,
together with blank (PBST) and negative control
(62.5nM IgG into the wells that were not coated
with Protein G).
4. Biochips together with a holder were covered
and placed on the orbital shaker for 30min
incubation at room temperature and 300rpm.
5. After incubation, another absorbance scan was
set in PLASMON and measured.
6. Data analysis: Shifts were calculated in reference
to the blank measurement.

RESULTS
Figure 3 represents the calibration curve for rabbit
IgG binding to the Protein G functionalized LSPR
Biochip, obtained in less than 60 minutes in a labelfree manner. The dynamic range for monitoring this
pair of ligand-analyte covers the range from 4nM to
250nM with coefficients of variation (CVs) below
Figure 2 Schematic representation of the
binding of IgG to the Protein G functionalized
sensor surface

MATERIALS AND EQUIPMENT
• 2 x 24 datapoint protein G functionalized LSPR
biochip (Part No. 0103-01)
• State of the art microplate reader
• PLASMON microplate reader control software
• LSPR biochip holder
• PBS+150mM NaCl +0.05% Tween 20, pH 7.4
(PBST)
• Rabbit IgG standard (Sigma Aldrich I5006)

PREPARATION OF SOLUTIONS
Solutions of rabbit IgG were prepared in sample
diluent (PBST) from standard stock solution by twofold serial dilution. The measured concentrations
ranged from 2nM to 500nM and each IgG
concentration was measured in triplicate.

Figure 3 Calibration curve for rabbit IgG binding to
the Protein G functionalized LSPR Biochip. The error
bars correspond to ±σ.

10%. Non-specific binding (NSB) of the analyte to
exposed surfaces of the sensor surface is a
common issue and can have a significant impact on
the accuracy of an assay. In order to verify whether
the surface of Protein G functionalized chip is
appropriately blocked, negative control experiment
was performed.
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For this purpose a 62.5nM IgG solution was
deposited also on 3 datapoints that were not
functionalized with protein G. The fact that for these
datapoints no change of signal (shift) was observed
(Figure 4), demonstrates that the sensor surface is
free of non-specific binding.

Figure 4 LSPR shift due to binding of rabbit IgG to a
Protein G functionalized datapoint (green) and to the
blocked sensor surface (blue).

PROTEIN A BIOCHIP
Protein G is not always the preferred choice for
antibody binding assays. Protein A is also know for
its high affinity towards the Fc region of many
antibody types that have low or do not have affinity
towards Protein G such as human IgM, IgA or IgE.
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were acquired with the same assay procedure as for
Protein G. Figure 6 shows an LSPR peak shift
comparison for one concentration of rabbit IgG
(strong binding to Protein A) and chicken IgY (no
binding to Protein A). The absence of a pronounced
LSPR peak shift for the measured IgY concentration
demonstrates the specificity of the assay with the
LSPR Biochip.

Figure 6 LSPR shift due to binding of rabbit IgG
(green) and chicken IgY (blue) to a Protein A
functionalized datapoint.

CONCLUSIONS
This application note demonstrates the possibility of
conducting label-free rabbit IgG quantitation on a
conventional microplate reader in the concentration
range between 4nM and 250nM on the Protein G
functionalized biochip. The microplate format of the
biochips enables to run control experiments for nonspecific binding along with the samples. It was
determined that both, Protein A and Protein G
functionalized chips are free of non-specific binding.
Similar responses of both types of chips for rabbit
IgG are in agreement with the similar binding
affinities reported in the literature.(1)

REFERENCE
Figure 5 Calibration curve for rabbit IgG binding to
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Therefore, the LSPR Biochip BC24 is also available
with a Protein A functionalized surface. Figure 5
shows the dependence of the LSPR peak shift on
the rabbit IgG concentration for a Protein A
functionalized LSPR Biochip BC24. A similar rabbit
IgG concentration dependence for Protein A and
Protein G is consistent with the fact that rabbit IgG
binds similarly well to both proteins.(1) These results
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