
Development of a motorized  UV illuminator device for photochemical ligand-binding  

 

Proteins are responsible for a variety of biological processes in living organisms. Moreover, almost all 

clinical drugs exert their effects via the modulation of proteins in the human body. In order to fully understand 

the function of proteins and develop improved medications, proteins must be precisely localized with the 

help of biological imaging techniques. However, they are usually invisible for most experimental instruments 

in their natural states, like for light microscopes, therefore we first need to selectively label them.   

Besides traditional antibody labeling, another possibility is small molecule-based labeling with target-

specific ligands. These small ligand molecules can also be extended chemically with a fluorophore for 

visualization purposes, however their relatively low protein affinity does not allow sustained imaging of their 

targets. To stabilize the ligand-protein complex, ligands can be equipped with a chemical moiety which can 

covalently bind to the target protein upon irradiation with 365 nm UV light. However instruments that could 

illuminate biological samples have not been customized for biomedical researchers before.  

To facilitate the wide-spread application of photoaffinity labeling, we aimed to develop a novel device which 

can accommodate cell culture plates and paves the way of high-throughput biological experiments. The 

device should illuminate the wells with UV light with a predetermined intensity and temporal pattern and 

readily access all wells by precisely moving the plate in the x-y plane. The device needs to be easily 

transportable to enable the performance of experiments under special conditions (such as lower or higher 

temperature, humidity etc..). 

I used the FDM 3D printing technique to print parts which were not available for purchase then assembled 

the mechanics. The X-Y directional movement is facilitated by stepper motors and the electronic part is 

controlled by an Arduino Mega. Importantly, to achieve relatively homogeneous illumination, the high-power 

LED illuminates the plate with a quasi parallel beam of light. Currently, the device is assembled and 

funciones as expected. 


