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Application of Optical Proteinchip in Detecting Phage
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Abstract  Avidin layer was bound on the substrate surface of Silicon wafer modified with aldehyde. The interaction between
avidin and biotin was adopted for the immobilization of mouse monoclonal biotin-anti-M13  antibody GP3 -labeled biotin. The
surface was incubated in a solution containing phage M13KO7 which was trapped by the antibody GP3 with the interaction
between phage M13KO7 and antibody GP3  resulting in a variation of layer thickness that was detected by imaging ellipsometry.
The results showed a saturated layer of antibody GP3 with a thickness about 6.9 nm on the surface of the silicon wafer. The
specific interaction between phage M13KO7 and antibody GP3 resulted in a variation of the layer thickness. The layer of phage
M13KO7 bound with antibody GP3 was 17.5 nm in the concentration of 1.1 x 10" pfu/mL. Each variation of layer thickness
corresponded to a concentration of phage M13KO7 in the range of 0.1 x 10" ~ 2.5 x 10" pfu/mL with the sensitivity of 10’
pfu/mL. Compared with other methods the optical protein-chip requires only short measurement time is label free is a
quantitative test and can be visualized. This study could be significant on the investigation of interactions between the antibody

and virus and shows potential in the early diagnosis of virosis.

Key words  optical protein chip imaging ellipsometry phage MI3KO7 antibody GP3
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Fig.1 Schematic illustration and layer of antibody immobilized on the surface of silicon wafer
A schematic illustration of antibody GP3 immobilized on the surface of silicon wafer. a is anti-M13 layer b is avidin layer.
B layer of anti-M13 was formed on surface of silicon wafer.
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2 MI13KO7
Fig.2  Detection of phage M13KO7
A the image in grayscale of the microarray biosensor with biotin-anti-M13
and phage M13KO7 complex unit on silicon substrate obtained by imaging
ellipsometry B thickness distribution of the image A in three dimensi-
on. aland a2 are biotin-anti-M13 layer as a control. The thickness of the
biotin-anti-M13 layer is 6.93nm. bl and b2 spots contain phage M13KO7
complex layer. The thickness of the phage M13KO7 layer is 17.47nm.
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Fig.3  Demonstration of specific interaction of antibody
GP3 with phage M13KO7

A the image in grayscale of interaction of antibody GP3 with other protein
and serum obtained by imaging ellipsometry B thickness distribution of
the image A in three dimension. al is Avidin/biotin-GP3 antibody/ E . coli
culture medium with lower concentration phage MI3KO7. a2 is Avidin/
biotin-GP3 antibody/ E. coli culture medium with high concentration phage
MI13KO7. bl is Avidin/biotin-GP3 antibody/Human serum. b2 is Avidin/
biotin-GP3  antibody/Human IgG. ¢l is Avidin/biotin-GP3 antibody/
HBsAg. 2 is Avidin/biotin-GP3 antibody.
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