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Cell-free protein production and copolymer encapsulation: 
A two-pronged key to unlock the study of full-length 
receptor tyrosine kinases

The fibroblast growth factor receptor (FGFR) family of proteins have effects ranging from cell proliferation control and 
differentiation to angiogenesis. Aberrations to FGFR function, therefore, are heavily implicated in cancers: 5-10% of 
observed cases can be linked back to either a point mutation, fusion protein or upregulation event surrounding them. 
Cell biology experiments have shown FGFRs to be a form of receptor tyrosine kinase able to control signalling 
cascades including STAT, PKC, PI3K-AKT and MAPK through the binding of specific effector proteins to the intracellular 
regions of the receptor. Oncogenic mutations occur across the full length of the protein and generally produce 
constitutively active kinase domains. One such mutation is a prevalent fusion of the C-terminus of FGFR3 to coiled-coil 
protein, thought to cause 2% of all urothelial carcinoma, cervical squamous cell carcinoma and glioblastomas. Despite 
the clear clinical importance however, the structural differences in how downstream effectors bind this fusion 
oncoprotein compared to the healthy FGFR have yet to be determined.

This work details our ability produce pure, homogenous FGFR3-TACC3 to perform structural (cryo-EM) and biophysical 
(NMR, protein-MS, NMR) characterization with, as well as early results of these characterization studies. It also describes 
a novel cell-free system used to produce pure FGFR3-TACC3 in the absence of effectors, something that is not 
possible in more traditional methods. These data not only may provide a means to discover new drug sites but may 
allow the maturation of cell-free tools for the study of similarly difficult targets.
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