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Germ cell-somatic cell interactions: a role for the germ cells in inducing niche and 

ectopic cellular enwrapment 

 

Lara M. Linden, Qiuyi Chi, David R. Sherwood 

 

The stem cell niche is a specialized microenvironment composed of support cells and 

extracellular matrix. Little is known about how stem cells influence the niche 

environment. In C. elegans, the germ stem cell niche is located at the distal end of the 

basement membrane-encased gonad and is composed of a single somatic cell, the distal 

tip cell (DTC), which extends a dense network of cytoplasmic processes that enwrap 

adjacent germ cells.  Interestingly, somatic support cells also surround germ cells in fly 

and mouse gonads, suggesting this is a conserved specialized behavior of the niche 

environment. This enwrapping behavior is thought to anchor stem cells within the niche 

and possibly regulate niche signaling. How cellular enwrapping behavior is regulated is 

poorly understood.  Through laser ablation studies, we have observed that DTC niche 

processes are reduced in germline-ablated animals, suggesting that the germ cells may 

actively signal to the niche.  Utilizing live-cell imaging approaches, we have also found 

that following disruption of the basement membrane encasing the gonad, germ cells 

escape the gonad.  Strikingly, we have observed that muscle cells extend dynamic 

processes that find and encircle ectopic germ cells, thus enwrapping the escaped germ 

cells in the body cavity in a manner similar to the normal niche environment.  This muscle 

cell-germ cell interaction further supports the idea that a germline-expressed cue induces 

enwrapping behavior by somatic cells.  To elucidate components of this germ cell to 

somatic cell signaling, we are conducting an RNAi-based screen to identify genes required 

for enwrapping behavior. 
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