
Build Your Own 14-3-3 Signal Adaptor Protein-protein Interaction LinkLight™ Assays 

Signal adaptor/scaffold 14-3-3 proteins are ubiquitously expressed in eukaryotic cells, and their 

highest expression is found in the brain, where they make up approximately 1% of total soluble 

protein. In neurons, 14-3-3 proteins are present in the cytoplasm, intracellular organelles, and 

plasma membrane. Some of the 14-3-3 isoforms are particularly enriched in synapses, 

presumably to regulate neurotransmission and plasticity.   Although lacking enzymatic activity, 

14-3-3 proteins bring two or more proteins together to transduce signals. What is so remarkable 

about 14-3-3 proteins is the number and diversity of proteins they interact with.  Interaction 

partners include kinases, phosphatases, ubiquitin ligases, transcription factors, scaffold proteins, 

cytoskeletal proteins, and membrane proteins including GPCRs, receptor tyrosine kinases 

(RTKs), cytokine receptors, and ion channels.  The interactions facilitate the formation of large 

molecular signaling complexes, stabilize the interaction complexes, allow the interaction partners 

across to different cellular compartments, and transduce signals.  Not surprisingly, 14-3-3 

proteins are associated with human diseases, most notably in cancers and neurological disorders 

such as Alzheimer’s disease, Parkinson’s disease, spinocerebellar ataxia type 1, schizophrenia, 

and bipolar disorder based on evidence from both clinical and laboratory studies.  

 

LinkLight™ technology can detect protein-protein interactions in live cells. The technology 

consists of two components. A protein A is linked to a Tobacco Etch Virus (TEV) protease and a 

protein B is linked to a permuted luciferase (pLuc). An inactive pLuc has been created by 

breaking luciferase into two fragments, rearranging the fragment order in that the N-terminal 

fragment is moved to C-terminus and C-terminal fragment is moved to the N-terminus and 

reconnecting them with a TEV protease cleavage sequence. Once a permuted luciferase and a 

TEV are brought into close proximity during the protein A and B interaction, TEV protease 



cleaves a permuted luciferase, and the cleaved permuted luciferase fragment is spontaneously 

refolded back to form an active luciferase, and a signal can be detected even if the two 

interaction partners become separated. The luciferase signal intensity is relative to the amount of 

active luciferase generated.  The signal is specific and sensitive for protein A and B interaction. 

Although such an assay design cannot detect an interaction instantly for mechanism studies, the 

stable signals enable use in HTS. LinkLight technology overcomes the significant drawback of 

enzyme or protein fragment spontaneous self-complementation seen in similar assay 

technologies. The spontaneous fragment self-complementation caused by the high affinity of two 

fragments increases false interactions and background signals and makes transient protein-

protein interactions appear as constitutive interactions, significantly limiting their applications 

and assay sensitivity. LinkLight assays also have advantages that overcome issues in other assays 

such as the strict spatial distance and orientation of donor-acceptor complementation 

requirements in BRET assays, the poor spectral separation between donor and acceptor needed 

for fluorescence resonance energy transfer (FRET), and off-target signals caused by 

transcription/translational processes in transcription-based assays. 

 

Develop Your Own 14-3-3 LinkLight Assays 

1). Construct your own target expression plasmids with provided "target-open TEV" vectors. 

2). Transfect your target-TEV expression plasmids into our validated 14-3-3-pLuc reporter host 

cells: 14-3-3γ-pLuc/HEK293 (cat#: 8000-33-13); 14-3-3ε-pLuc/HEK293 (cat#: 8000-07-49); 

and 14-3-3ε-pLuc/HEK293 (cat#: 8000-28-56). 

3). Analyze your target/14-3-3 interaction signals by performing a simple luciferase assay. 

 

Advantages 

Broad Application: Applicable to a large number of 14-3-3 interaction partners including 

GPCRs, channels, kinases, transcription factors, cytokine receptors, etc.. 

Cost-effective: Multiple vendors provide firefly luciferase detection reagents.  

Simple Operation: Simple luciferase light readout, HTS-ready. 

Flexibility: You can do transient expression by plasmids, viruses, or you can generate stable cell 

lines. 
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Like β-arrestins,  we demonstrated that GPCRs interact with 14-3-3 proteins in a ligand-

dependent manner.  

Here are some examples (stable cell lines):  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Since ASK1 is a drug target for multiple diseases, 

we tested two ASK1 inhibitors in the ASK1/14-3-3 

LinkLight assay. To our surprise, selonsertib 

showed dose-dependent inhibition of ASK1/14-3-3 

interaction signals, whereas MSC2032964A did not 

inhibit ASK1/14-3-3 interaction signals, but slightly 

promoted ASK1/14-3-3 interaction signals. The 

results suggest that the two ASK1 inhibitors likely 

have different mechanisms of action. 
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