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Major periods of formation of new β-cells:  
 

1- Embryogenesis (secondary transition) 

2- Postnatal life 

 Neonatal period 

 Long-term growth 

 Regeneration in response to injury 



  

 

Hnf1β is a specific marker for primitive and 
adult pancreatic duct epithelium 
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At E12.5-E13.5 CreER is expressed (like Hnf1b) in 
duct-like trunk cells of the developing pancreas  
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Hnf1β+ cells from E12.5-E13.5 give rise to 
differentiated duct, acinar, and endocrine cells 

Bgal/Amyl 

Bgal/CK19 

Bgal/Ins Bgal/Glu 



  

Ngn3 

InsGlu 

During the secondary transition (E13.5-E16.5) 
CreER is expressed in the ductal epithelium  
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E13.5-E16.5 E18.5 or adult 
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  Hnf1b+ duct cells of the secondary transition give rise to non-duct cells 
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At birth CreER remains expressed broadly 
throughout the ductal epithelium  
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Pancreatic duct cells primarily give rise to duct cells 
during the neonatal period. 
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4-OHT Pancreatic duct cells primarily give rise to duct cells 
during adult life 



  

Do new beta-cells that arise during regeneration 
originate from the pancreatic duct epithelium? 



  

Hnf1β and Hnf1bCreER are widely expressed in the ductal epithelium, including 
main, interlobular, intralobular, intercalated, and centroacinar cells  
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4 weeks of age Post-regeneration 
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β-gal expression remains in the pancreatic duct 
epithelium of the ligated pancreas  
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PDL causes a doubling of beta-cell mass 

X-gal in beta-cells does not 
increase after PDL 

Hnf1bCreER / R26R 

Hnf1bCreER / R26R 

Labelling efficiency in Cyotoleratin+ or Hnf1b+ cells: 30-54%  



  

Tubular complexes formed after  pancreatic duct 
ligation are derived from pre-existing duct cells  
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