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The detection and avoidance of harmful stimuli are essential for animal survival, with 
nociception being a conserved, genetically controlled process of significant biomedical 
interest. In this study, we used a computer-assisted C. elegans thermal avoidance analysis 
pipeline to investigate the roles of three genes orthologous to human pain-related genes: fut-
4, pgp-8, and kcnl-1.  

While fut-4 did not exhibit any thermonociception phenotype, mutations in pgp-8 and kcnl-1 
resulted in clear phenotypic changes. Despite conducting rescue experiments to confirm 
these phenotypes, no successful rescue was observed.  

Additionally, thermonociception analysis of gain-of-function alleles of kcnl-1, including two 
human alleles implicated in Zimmermann-Laband Syndrome (ZLS), revealed gain-of-
function phenotypes for both a natural allele in C. elegans and one of the two ZLS-related 
alleles. 

Finally, a dissection of the pattern expression of four kcnl-1 isoforms suggested their 
involvement in thermonociception. 

Our findings elucidate the functional network of conserved pain-related genes in C. elegans 
and provide novel insights into the role of poorly understood human pain genes, offering 
potential avenues for future research. 
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