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Photolithography of proteins using antigen-antibody reactions
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Photoreversible antigen-antibody reaction was achieved by using a peptide carrying a
photochromic side group (azobenzene). Monoclonal antibodies against the peptide carrying trans
azobenzene group bound the antigen very effectively in solution and released it when the antigen
was irradiated with ov light to induce photoisomerization to cis state. The photeisomerization
was shown to occur inside the antigen-binding site of the antibody, indicating that the binding
site is flexible enough to allow the trans to cis photoisomerization.

The photochromic antigen was linked to DPPE molecule and the conjugate was coated on a
quartz microbalance. The antigen-coated quartz microbalance was found to react with antibody
in solution and, in this way, the antigen-antibody reaction could be detected. The antigen-
antibody reaction on the quartz surface was specific to the antigen but was not reversible even
after the antigen photoisomerized to cis from. The non-reversible binding was explained by a
deformation of antibody molecules after the binding. The hypothesis was directly confirmed by
an AFM observation of antibody molecules on mica surface coated with DPPE molecules.

The research on the photoreversible antigen-antibody reactions on the surface of DPPE LB
layers provides a basis for the realization of photolithography of antibody proteins.
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