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Fig. 1

A: White light point source; B: Achromatic convex lens; C: Polariz-

Schematic of parallel scan spectral SPR imaging system

er; D: Cylindrical convex lens; E: Kretschmann type SPR module;
El: BK7 prism; E2: Gold film; E3: DNA probes; F: Grating spec-
trometer, G: CCD, H: PC
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(a): A typical image after canceling the spectral response of the system. Each row represents the SPR spectrum |R}/R? | of

one point in the sensing plane. Area A and C represent the DNA probes on the gold film. Area B represent the bare gold film

(air). (b): three rows from area A,.B,C in a, respectively
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Fig. 3 Refractive index 2-D distribution

map of DNA probe arrays
Two rows have the same probe distribution. The probe concentrations
in each row are 0. 65, 1. 25, 2.5, 5, 10, 20 pmol » L™! from left to

right, respectively
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Fig. 4 Equivalent refractive indices of DNA
probes versus probe concentrations
Two curves come from two rows of DNA probes, respectively. The

mean value and uncertainty are calculated from 55 pixels in the cen-

tre of a DNA probe
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A Novel Spectral Surface Plasmon Resonance 2-D Sensing Technique and
Its Applications in DNA Microarrays
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Abstract The authors have previously proposed a novel refractive index two-dimensional sensing technique named “parallel scan
spectral surface plasmon resonance imaging”. In the technique, with a line-shaped light illumination, an image acquired with
CCD detector could provide both SPR wavelength information and one-dimensional spatial distribution, and then provide one-di-
mensional distribution of refractive index with further calculation. Thus, two-dimensional distribution of refractive index of the
entire sensing area can be obtained with one-dimensional optical line parallel scan. The technique offers advantages of both high
sensitivity and high throughput, and could have potential applications in microarray analysis. In the present paper, the authors
improve the data processing methods of the technique. The authors use the refractive index of air as a reference to get over the
problem of precision of the incident angle. The authors also sense a manually dotted Legionella pneumophila mip DNA probe ar-
ray with this technique and prove the feasibility of sensing microarrays by this highly sensitive and label-free technique. The rela-
tion between the equivalent refractive indices and the concentrations of the dotted Legionella pneumophila mip DNA probes is ob-

tained, which has important reference value for further study.
Keywords SPR; Spectral; Imaging; Microarray; Biochip
(Received Dec. 6, 2008; accepted Mar. 8, 2009)

% Corresponding author





