Developing simplified insulin-like peptide 5 (INSL5) analogues as colon motility regulators
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Introduction. Insulin-like peptide 5 (INSL5) is produced exclusively by colonic L-cells and is the endogenous ligand for relaxin family peptide receptor 4 (RXFP4). This receptor-ligand axis plays a key role in regulating gut motility, particularly colorectal propulsion, and is therefore a promising therapeutic target for colon motility disorders such as constipation. Constipation is highly prevalent, especially in older adults and in people with neurological conditions, where current therapies can be ineffective or poorly tolerated. However, translation of native INSL5 is constrained by complex chemical manufacture, with reported overall synthetic yields of only ~0.8%, motivating the development of more accessible yet potent RXFP4 agonists.
Aims. To design and synthesise simplified INSL5 mimetics with improved manufacturability, and to evaluate their RXFP4 binding and functional activity in vitro, with progression of leading candidates to in vivo constipation models.
Methods. A series of simplified INSL5 analogues were rationally designed and chemically synthesised. Biological activity was assessed in RXFP4-expressing cell lines. Receptor affinity was quantified using competition binding assays, and agonist function was determined using cyclic adenosine monophosphate (cAMP) accumulation assays. The most promising candidates were progressed to in vivo evaluation in a opioid-induced constipation model in mice.
Results. We developed novel single-chain INSL5 mimetics that preserved RXFP4 agonist activity. A lead analogue combined robust synthetic accessibility with high RXFP4 affinity (apparent binding affinity ~1 nM). In functional assays, this compound acted as an RXFP4 agonist with an EC50 of ~9 nM in cAMP signalling, supporting its prioritisation for further preclinical assessment.
Discussion. These results demonstrate that INSL5 activity can be retained within simplified, single-chain scaffolds, providing a practical strategy to overcome the manufacturability barriers of native INSL5 while maintaining strong RXFP4 engagement. The lead mimetic represents both a valuable pharmacological tool to interrogate RXFP4-driven gut motility and a promising starting point for constipation therapeutics. 
