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Introduction. Receptor Tyrosine Kinases (RTKs) are a family of receptors which dimerise in response to growth factors. Phosphorylation of intracellular tyrosine residues triggers adaptor protein recruitment, leading to cell proliferation and survival. As well as roles in embryonic development and adulthood, RTKs are key to various pathologies. Compared to other receptor families, however, there are limited approaches to study their real-time pharmacology. 
Aims. We aimed to establish sensitive assays to monitor upstream RTK activation for three key RTKs – the epidermal growth factor receptor (EGFR), insulin receptor (InsR) and tropomyosin receptor kinase B (TrkB).

Methods. To monitor RTK dimerisation, EGFR, InsR or TrkB were tagged with a NanoLuciferase (NanoLuc) for bioluminescence resonance energy transfer (BRET). This acts as a donor for their respective fluorophore-tagged RTK monomer (Venus, SnapTag). To monitor the adaptor protein recruitment, RTKs were then tagged on their carboxy-terminus with NanoLuc, acting as a donor for RFP-tagged phospholipase Cγ (PLCγ). For both assays, BRET was monitored upon addition of heparin-binding EGF (HB-EGF), insulin or brain-derived neurotrophic factor (BDNF). 
	
	Dimerisation
	Recruitment

	HB-EGF (EGFR)
	8.27 ± 0.07 (5)
	9.41 ± 0.15 (5)

	Insulin (InsR)
	7.46 ± 0.17 (5)
	8.50 ± 0.12 (8)

	BDNF (TrkB)
	8.72 ± 0.24 (5)
	8.54 ± 0.18 (6)


Results. HB-EGF, insulin and BDNF induced a concentration-dependent increase in BRET between monomers of EGFR, InsR or TrkB, respectively. There was also a rapid concentration-dependent increase in BRET upon recruitment of PLCγ to InsR-NanoLuc, EGFR-NanoLuc or TrkB-NanoLuc. For EGFR and InsR, ligands had a higher potency with respect to PLCγ recruitment compared to upstream RTK dimerisation (see Table). 
Discussion. Akin to widely used G protein recruitment assays, approaches were established to monitor the signalling kinetics of EGFR, InsR and TrkB – tools that could be applied to pharmacological studies across the RTK family.
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