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 In mammals, cyclical bouts of hair regeneration and pigmentation are fueled by a 
niche (“the bulge”) that contains both hair follicle (HF) and melanocyte (Mc) stem cells 
(SCs). Through complex three-way crosstalk that involves specialized mesenchymal cells 
(“dermal papilla”, DP) at the niche base and signaling through Wnts and TGF s,
synchrony is achieved such that a few SCs of each type will initiate lineage commitment 
simultaneously as the new hair cycle begins.  Coordinated activity continues throughout 
the hair cycle: during the growth phase (anagen), melanocytes in the hair bulb produce 
and transfer pigment to adjacent HFSC progeny (matrix) as they stop proliferating and 
begin to differentiate into hair (anagen)); as the destructive phase (catagen) ensues, 
melanocytes and matrix cells simultaneously undergo apoptosis, the DP is drawn upward 
and the follicle returns to a resting state (telogen).  Dissecting the molecular crosstalk that 
governs this intricate tango has been difficult, since mutations that affect one lineage 
typically affect the other.

 In studying the functional importance of a transcription factor that is highly expressed 
in HFSCs, we unexpectedly uncoupled this synchrony. Without NFIB, HFSCs behaved 
surprisingly normally, executing a proper hair cycle and follicle architecture. By contrast, 
in the quiescent stem cell niche, wild-type McSCs proliferated, and those close to the DP 
differentiated. Digging deeper into mechanism, we performed transcriptional profiling 
and NFIB ChIP-seq analyses on HFSCs, and conducted further functional studies.  The 
prime DP stimulant appeared to be Kit-Ligand. Edn2 surfaced as a direct NFIB target 
gene whose transcription and encoded protein were dramatically elevated in NFIB-
deficient HFSCs. Ectopic endothelin-2 recapitulated the NFiB-deficient phenotype in 
otherwise wild-type HFSCs, and an endothelin-receptor antagonist prevented precocious 
McSC proliferation and differentiation in the Nfib-null HFSC niche.  Implicated in neural 
crest specification of the melanocyte lineage, endothelins have not been studied in the 
context of stem cell biology. Our findings provide new insights into how McSC and 
HFSC behaviors maintain reliance upon cooperative factors within the niche and how this 
might be uncoupled in injury and disease states.   
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