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Fig. 1: Assay schematics (a, c). E. coli transformed with plasmids encoding the indicated AraC–LOV variants and an mRFP-
reporter incubated at 37 °C or 41 °C followed by measurements of reporter fluorescence via flow cytometry (c). Cells were 
transfected with plasmids encoding the indicated SpyCas9 variant and an sgRNA targeting the indicated endogenous locus. 
Gene editing efficiency at 37 °C or 40 °C was assessed by deep amplicon sequencing 72 h after transfection (d).  
 

Thermosensor Polypeptides and Uses thereof 

Background 

Engineered switchable proteins are widely applied in basic research 

and biotechnology. They are typically based on naturally occurring 

proteins that are modified to be activated or deactivated by exogenous 

stimuli, e.g. light or chemicals, allowing researchers to remotely control 

various cellular processes.  

Temperature represents a particularly attractive physical cue because 

of the increased tissue penetration compared to light and the superior 

spatiotemporal precision compared to chemicals. 
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Benefits 

• Precise control of protein activity within the narrow temperature window of 37°C-40°C. 

• A modular approach that allowing to place principally any protein of interest under thermal 

control. 

• The temperature response can easily be tuned by mutations. 

 

 

 
 

Applications 

• Temperature control of genome editing, gene expression and subcellular protein localization. 

• The discovery provides a modular engineering approach for the generation of novel thermo-

controlled proteins. 

 

 Publications 

• Patent application PCT/EP2026/062372 will be published soon 
• Kroell AS, Hoffmann KH, Motzkus NA, Lemmen N, Happ N, Wolf B, von Bachmann AL, 

Southern N, Vogd F, Aschenbrenner S, Niopek D, Mathony J. Modular engineering of 

thermoresponsive allosteric proteins. Nat Chem Biol. 2026 May;22(5):751-758. doi: 

10.1038/s41589-026-02151-y. Epub 2026 Feb 12. PMID: 41680487; PMCID: PMC13128441. 

 

Technology 

 
This invention describes a novel approach to control protein activity by 
temperature changes. The technology is based on a thermo-labile protein 
domain (AsLOV2) that responds to temperatures slightly above the 
physiological level of 37°C.  
 
With this discovery the inventors were able to create thermo-switchable 
protein variants by inserting this domain at specific sites into an effector 
protein of choice resulting in thermosensitive variants of the effector.  
As a result, this allows to precisely control the effector protein activity by 
minor changes of the temperature (heating to 40°C) that are tolerated by 
human and murine tissues, as well as many bacteria. Importantly the 
insertion approach is, in principle, compatible with any effector protein of 
interest underlining the power of the approach. In particular, the combination 
with CRISPR-Cas nucleases or inhibitors thereof, as demonstrated, has 
huge potential to increase the safety of potential gene therapy applications. 
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