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Annotation: 

This thesis introduces a study of a conserved nuclear receptor NHR-25 and of its role 
during development of the nematode Caenorhabditis elegans. To address the function of 
NHR-25 in certain developmental processes, several approaches of genetic, cellular and 
molecular biology have been used. This work reveals an indispensable role of NHR-25 in 
asymmetric cell division and cell fate decision of the epidermal stem cells, seam cells. The 
results represent one of the first direct implications of any nuclear receptor being required for 
cell fate determination. It demonstrates a genetic in vivo interaction between NHR-25 and the 
Wnt/β-catenin asymmetry pathway, which is essential for proper seam cell differentiation. 
Remarkably, NHR-25 is shown to modulate Wnt signaling in either synergistic or 
antagonistic manner, depending on cellular context. This finding provides a novel insight to 
the crosstalk between nuclear receptors and Wnt signaling. Moreover, it sheds light on our 
understanding how interacting signaling pathways control differentiation of multiple tissues in 
multicellular organisms. 
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Abstract 
 

Asymmetric cell divisions produce new cell types during animal development. Studies in 

Caenorhabditis elegans have identified major signal transduction pathways that determine the 

polarity of cell divisions. How these relatively few conserved pathways interact and what 

modulates them to ensure the diversity of multiple tissue types is an open question. The 

Wnt/β-catenin asymmetry pathway governs polarity of the epidermal cell T in the C. elegans 

tail. Here, we show that the asymmetry of T cell division and morphogenesis of the male 

sensory rays require NHR-25, an evolutionarily conserved nuclear receptor. NHR-25 ensures 

the neural fate of the T cell descendants in cooperation with the Wnt/β-catenin asymmetry 

pathway. Loss of NHR-25 enhances the impact of mutated nuclear effectors of this pathway, 

POP-1/TCF and SYS-1/β-catenin, on the T cell polarity, while it suppresses the effect of the 

same mutations on asymmetric division of the somatic gonad precursor cells. Therefore, 

NHR-25 can either synergize with, or antagonize the Wnt/β-catenin asymmetry pathway 

depending on the tissue context. Our findings define NHR-25 as a versatile modulator of 

Wnt/β-catenin-dependent cell fate decisions. 

 


