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These ideas are not new…

subjects discussed :
• Directed Differentiation (DD) should? 

recapitulate normal development
• Method selection strategy
• Assay formats
• Level of bioinformatics use, need of software



Two different paths, but method identical

“Applied Developmental Biology”



The
Pancreatic Progenitor Project 

(P3)

A practical approach..A practical approach..

“Is a knowledge-gathering project attempting to provide 
information that allows project participants to successfully 

derive pancreatic beta-cells from either adult pancreatic cells or 
human ES-cells”



How to do it scientifically –

Bioinformatics

Genomics
analysis

Conditional
gain-of-function/
loss of function

Relevant
morphogens

Mouse
models

Functional testing in hES-cell cultures 

Target 
Gene 
Sets

Functional testing on human pancreas tissue

Fastest and Cheapest way 
to get the salient candidates

“Intact system” is a 
requirement

Fast, and not 
prone to 
redundancy 
problems

Of course….

Should lead to 
a go/no go 
decision…

Translation capacities

and why 



FGF10 – Behind the success of D’Amour et al.…

Bioinformatics

Genomics
analysis

Conditional
gain-of-function/
loss of function

Relevant
morphogens

Mouse
models

Functional testing in hES-cell cultures 

Target 
Gene 
Sets

Functional testing on human pancreas tissue

FGF10 is detected

pTRE2-FGF10;
Pdx1-tTA

FGF10 leads to progenitor maintenance.
Pdx1, Etv4 and notch activation.
Activin and Sdf1 is induced but not Wnt, or 
BMP components
Leads to a distalization/exocrine patterning.

Use FGF10 to reinforce the pancreatic 
state, but! - be careful when applying

May FGF10 play a role in adult progenitor 
maintenance…?



Genomics analysis of conditional FGF10 pancreas

This is the 
pancreatic 

progenitor cell 
state, hyperactive 

in FGF10 signaling

This is normal 
E16.5 pancreas



Genomics analysis of conditional FGF10 pancreas



Genomics analysis of conditional FGF10 pancreas



A B

C DD

β-catenin network

p53 network EGFR/ErbB network

FGF10 network

Genomics analysis of conditional FGF10 pancreas



Phenotype of FGF10-arrested progenitors (E16.5)



ActMAPK MergeEtv4

FED

Etv4 is a plausible FGF10-target gene in pancreas



Etv4 is re-expressed during pancreatic regeneration



Attenuation of transgenic FGF10 expression



FGF10 mediates reversible pancreatic progenitor arrest
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Time past FGF10 attenuation does not lead to endocrine 
competence recovery



Simplified model of a temporal competence window
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