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Abstract : For the past decade we have worked on the effects that UV light has on
protein structure and function. We have realized that even very weak illumination may
disrupt one or more disulphide bridges in the protein rendering them available for further
reactions, such immobilization to a surface that is chemically modified with SH groups.
Using this approach, we have been able to make protein biosensors with a spot size of
a few microns, and a pitch of 10 microns with very simple means. The immobilized
protein remain active after immobilization. We estimate that about half of all proteins will
have the necessary structural features allowing for the immobilization process. Using
flash photolysis, we have studied in detail the ultrafast processes that the UV photon
induces in the protein, which eventually lead to the SS breakage. The initial step is
ionization of an aromatic residue (TRP or TYR) , followed by solvation of the released
electron, which then is available for SS reduction. For some medically relevant receptor
protein’s such as EGFR (epidermal growth factor receptor) it has become clear that UV
illumination equivalent or less than the solar UVB output is sufficient to block the
receptor interaction with its ligand. EGFR is dramatically overexpressed in a wide range
of cancers, and is often the target for chemotherapeutics. We are now investigating
whether this could complement existing methods for cancer therapy.

In recent months the Medical Photonics laboratory has received two large EU
Horizon2020 grants where our task is to utilize light to immobilize sensor proteins as
well as modified DNA onto sensor surfaces. | will briefly allude to the targets of these
projects.
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