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A Novel Protein Microarray Detection Technique Based on
Biotin-Avidin Conjugation Probe
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Abstract: In this experiment, a novel biotin-avidin conjugation probe was synthesized and employed in the detection of reverse-
phase protein microarray. Firstly, the proportion of the biotin-avidin conjugation probe was optimized. Then the rat 1gG and goat
anti-rat 1gG system was served as a model to optimize the fabrication conditions of reverse-phase protein microarray, including the
non-specific absorption of streptavidin-Cy3 molecules, spotting buffer as well as protein activities. At last, the biotin-avidin
conjugation probe was applied to the detection of the reverse-phase protein microarray. The results show that the protein microarray
prepared by using BSA spotting buffer could prevent non-specific absorptions of fluorescent molecules and improve the sensitivity,
effectively. In addition, compared with traditional biotin-avidin system, the detection limit could be improved four times using the
biotin-avidin conjugation probe. In conclusion, the biotin-avidin conjugation probe has its merits of easy synthesis, low price and
could be further conjugated with other signal amplification techniques, which is promising to be used in the detection of protein
microarray.
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Fig. 1 Schematic illustration of protein microarray detection process using biotin-avidin conjugation detection probe
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Table 1 The volume of B-GAR and avidin used to prepare the biotin-avidin conjugation probe
Tube 0 1 2 3 4 5 6 7 8 9 10 11
B-GAR (1:1)/uL 0.1 0.1 0.1 0.21 0.4 0.8 1.2 1.6 2.0 2.4 2.8 3.2
Avidin (1 mg/mL)/uL 0 0.36 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18 0.18
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Fig. 2 Optimization of the proportion of biotin to avidin molecules during the synthesis of biotin-avidin conjugation probe
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Fig. 3 Comparison of non-specific absorbed
Streptavidin-Cy3 molecules on the protein microarray
prepared by BSA and PBS buffer
(A) The fluorescent image of non-specific absorbed Strepta-
vidin-Cy3 molecules; (B) The average fluorescent intensity of
non-specific absorbed Streptavidin-Cy3 molecules
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Fig. 4 Comparison of detection sensitivity of the protein
microarray prepared by BSA and PBS buffer
(A) Fluorescent images of protein microarray prepared by BSA and
PBS buffer; (B) The average fluorescent intensity of protein
microarray prepared by BSA and PBS buffer
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Fig. 5 Detection of different concentrations of rat 1IgG
using biotin-avidin conjugation probe
(A) The fluorescent detection images of Rat 1gG using biotin-
avidin conjugation probe; (B) The linear relationship between the
average fluorescent intensity and rat IgG concentrations
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