
IPM2023 FC25

Towards stable red-emitting artificial fluorescent proteins for 
sustainable bio-hybrid WLEDs 
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Due to their energetic efficiency, LEDs represent the present and the future of essentially all lighting 
applications. However, the sustainability of their production and disposal is still undermined by the 
need to employ rare earth-based colour down-converting filters. A valuable alternative is offered by 
bio-hybrid LEDs, based on fluorescent proteins (FPs) as sustainable and tuneable emitters, in which 
the fluorophore prosthetic group can be designed to obtain the desired photophysical features [1]. 
An ideal FP emitter should display high fluorescence quantum yield values and good photo- and 
thermal stability, to ensure long lifetime, compatible with the required applications. In particular, such 
features have still not been achieved for FPs with emission in the red region of the visible spectrum. 
We recently reported on the use of squaraine dyes (SQ), in combination with Lactococcal multidrug 
resistance Regulator (LmrR) as protein host, towards the preparation of deep-red bio-hybrid LEDs 
[2]. Here, we explore the versatility of fluorophores based on other molecular scaffolds, namely 
naphthalene diimide (NDI), 2,1,3-benzothiadiazole (BTD) and tetrahydroquinoxaline-difluoride boron 
complex (TQ). Through the introduction of suitable functional groups, it is possible to adapt the 
fluorophores to interact with the protein through the formation of a covalent bond or a host-guest 
complex. 
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