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The zinc-finger transcription factors LSL-1 and LSY-2 play an important role in regulating 
germline/soma distinction in Caenorhabditis elegans. LSL-1 and LSY-2 are highly 
homologous proteins, which show different roles in maintaining cell identity. LSL-1 is 
required for normal reproduction and is a major transcriptional regulator of germline genes. 
On the other hand, LSY-2 prevents germline genes to be expressed in the soma. This thesis 
aims to investigate further the functions of LSL-1 and LSY-2 in repressing ectopic 
expression of germline genes in somatic cells and in preserving germ cell identity.   
Different alleles of lsl-1 and lsy-2 mutants were used to investigate the role of the two 
transcription factors, as well as various experimental approaches, such as imaging, fertility 
assays, and gene expression survey.  
To investigate the function of LSY-2, we first monitored the expression of pgl-1, which 
encodes a germ granule component. In the loss-of-function lsy-2(ot64) mutant, ectopic germ 
granules were observed in somatic cells. We also measured the expression of lsl-1::GFP in 
lsy-2 mutants, and we observed that LSL-1 was present in somatic cells in addition to the 
expression in the germline. The results confirm that LSY-2 plays an important role in 
suppressing ectopic expression of germline genes in somatic cells.  
Reprogramming of germ cells was tested using transgenes that are specifically expressed in 
somatic tissues. Interestingly, the loss-of-function lsl-1(tm4769) mutants did not show any 
neuronal or muscle reprogramming, whereas in the lsl-1(ljm1) hypomorphic allele, 
expression of the neuronal transgene, unc-119::GFP could be observed in the germline. 
Reprogramming occurred more frequently as the worms progressed in age. The results 
therefore suggest that residual activity of lsl-1 is necessary for reprogramming to occur.   
Finally functional elements of the lsl-1 and lsy-2 genes were studied using chimeric 
constucts. A transgene including the lsl-1 coding sequence and the lsy-2 regulatory elements 
failed to rescue the lsy-2 loss-of-function mutants, indicating that LSL-1 cannot substitute for 
LSY-2, even if it is expressed in corresponding tissues.   
These studies show that LSL-1 and LSY-2 play an important role in maintaining germ cell 
fate and regulating soma-germline distinctions. The findings give us a better understanding 
of the molecular mechanisms responsible for cell fate decisions, which may also have an 
implication in understanding development and cell reprogramming in C.elegans. Future 
studies are required to fully understand the molecular specificity of the two homologous 
transcription factors, LSL-1 and LSY-2, in this process.  
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