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The SPR system is ‘real time’, ‘label free’, ‘sensitive’ and ‘quantitative’

The aptamers are nucleic acid based bioreceptors

More info on our aptamer research : www.biosensors.be
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RESULTS AND DISCUSSION

Followed by a surface biochemistry protocol:

Incubation in mixed poly-ethylene glycol solution to create a monolayer that
will minimize non-specific protein adsorption

Immobilization of streptavidin as a versatile connector protein

Immobilization of specific extended biotinylated DNA-bioreceptors

Every step can be monitored in real time (Figures 3 and 4)

The objective was to develop reusable and cost-effective biosensors
combining DNA-bioreceptors with our SPR fiber technology 1(Pollet et al., 2009)

‘Home made’ SPR probes are fixed onto the end of a bifurcated optical fiber
which guides white light from a halogen light source into the sensor. The light
reflected at the gold tip of the probe is collected by a spectrophotometer.
(Figure 1)

Aptamer-protein interaction  (Figure 4)

Aptamers against human Immunoglobulin E (hIgE), antibodies that play
an important role in allergic reactions, were used as a model system

Limit of detection was 2 nM, with a quantification limit of 6 nM

Based on a 1:1 Langmuir interaction model we estimated the binding 
kinetics kon = 6.94×104 ± 0.21×104 M-1s-1  koff = 2.14×10-3 ± 0.19×10-3 s-1

KD = 30.9×10-9 ± 2.9×10-9M

The obtained results were verified on a SPR Biacore 3000 and with 
capillary electrophoresis

Fiber optic based surface plasmon aptasensor
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Figure 1: A) The Fiber SPR sensor and a schematic interpretation of the sensor tip
intersection; B) The system setup mounted on a computer controlled positioning robot
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Figure 2 (right): Fiber calibration A) Intensity dips of the reflected light due to the resonance effect. A
higher refraction index (RI) forces the spectra to shift to the longer wavelengths; B) A time resolved graph
of three consecutive repetitions of a set of sucrose solutions containing 1-7 % sucrose; C) Calibration
curve for a range of different alcohol mixtures; D) Linear calibration curve for water-ethanol dilutions

Two bio-assays have been evaluated

DNA-DNA hybridization (Figure 3)

Short 37–mer fragments, with only 15 bases overlap

Linear response for complementary DNA between 0.5-5 µM

No interaction with non-complementary DNA strands

SPR is more suitable for longer DNA targets, or molecules with a higher
MW in general, when lower detection limits are required
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Primary, newly prepared SPR sensors are calibrated based on their response
towards refraction index changes of ethanol-water solutions (Figure 2)

Figure 4: Aptamer-protein assay A) SPR sensorgram; B) and C) Calibration curves
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Figure 3: DNA-DNA hybridization assay A) SPR sensorgram ; B) Calibration curve 
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