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The primary cilium is a protruding microtubule-based organelle, present in one copy in almost all 

mammalian cells. Although the ciliary membrane is continuous with the plasma membrane and the 

primary cilium is not physically separated from the cytosol, it maintains a unique protein and lipid 

composition.1,2 Intriguingly, the cilium lacks the machinery required for protein synthesis and the 

entry, retention and exit of proteins is mediated by complex ciliary transport mechanisms, the 

details of which are not yet fully determined.3,4,5 While ciliary proteins often bear specific signal 

sequences called Ciliary Targeting Sequences (CTS) to ensure their targeting to the cilium, 

synthetic modalities for ciliary targeting have not been reported.6 In this work, we focused on the 

development of a synthetic ciliary targeting sequence, synCTS, based on the structure of INPP5E, 

a protein transported into the primary cilium by the carrier protein PDE6d. Fluorescence 

polarisation assay of the synCTS and PDE6d showed a strong binding affinity in the low nM range, 

and verified the importance of the farnesyl group for this synCTS-PDE6d interaction. To evaluate 

the properties of synCTS, we developed a ciliary chloroalkane penetration assay (cilium-CAPA) in 

NIH/3T3 cells stably expressing an ARL13b-HaloTag-eGFP fusion protein. Using this assay, we 

validated the dose-dependent ciliary localization of the synCTS-candidates. Moreover, we 

demonstrated that the non-farnesylated peptide showed decreased ciliary localization in comparison 

to the farnesylated one.   
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