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Background 

CC chemokine receptor 2 (CCR2) is a class A G protein-coupled receptor (GPCR) that plays 

a key role in the migration of leukocytes to sites of inflammation. As such, CCR2 represents a 

potential drug target in many inflammatory and immune diseases, such as atherosclerosis, 

multiple sclerosis and cancer. Yet all CCR2 antagonists developed so far have failed in 

clinical trials due to lack of efficacy. This makes the development of novel tools and concepts 

necessary to better study drug receptor pharmacology in early drug discovery phases.  

 

In this regard, the recent crystal structure of CCR2 has suggested a new manner of 

pharmaceutical intervention, i.e. using intracellular allosteric modulators.1 In addition, 

irreversible or covalent probes represent important pharmacological tools that allow a variety 

of applications: study of drug-target binding kinetics, assist in target crystallization or study of 

in vivo target localization, among others.  

 

Aim 

We aimed to develop and characterize an intracellular covalent probe for CCR2, as this might 

lead to the development of a new pharmacological tool for this chemokine receptor.    

 

Results  

Based on the structure of a known CCR2 intracellular ligand, SD-24, we designed and 

synthesized several potential covalent ligands by incorporating different electrophilic groups 

as reactive warheads. Next, a combination of radioligand binding and functional assays 

allowed us to identify compound LUF7591 as an intracellular covalent binder for CCR2. In 

addition, in silico modeling followed by site-directed mutagenesis of CCR2 confirmed that 

LUF7591 binds to the intracellular pocket of CCR2, where a cysteine residue appears to be 

the target amino acid for the irreversible interaction.  

 

Conclusions 

To conclude, we report the design, pharmacological characterization and binding mode of 

LUF7591, a first covalent probe for CCR2. This tool compound might represent a promising 

approach to further study CCR2, both in vitro and in vivo.  
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