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hese ideas are not new...

Pathway decision-making strategies for generating pancreatic

B-cells: systems bioloav or hit and miss?
Jan Jensen

subjects discussed :

* Directed Differentiation (DD) should?
recapitulate normal development

 Method selection strategy
e Assay formats
o Level of bioinformatics use, need of software
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Two different paths, but method identical

Figure 1 Developmental programs of motor neurons versus pancreatic pB-cells
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Shown are the developmental programs of (a) motor neurons and (b) pancreatic B-cells. In both cases, a progressive restriction of fates occurs, as the
cells become increasingly specified. Each step is guided by signaling networks that help to promote a specific fate in favor of alternative but undesired
fates. The success of a directed differentiation schema is judged by the efficiency with which such alternative fates are disallowed. *Alternative but
undesired fates.

“Applied Developmental Biology”




| A practical approach..

The

Pancreatic Progenitor Project
(P°)

“Is a knowledge-gathering project attempting to provide
iInformation that allows project participants to successfully
derive pancreatic beta-cells from either adult pancreatic cells or
human ES-cells”



How to do it scientifically — anc why

Bioinformatics
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_ FGF10 — Behind the success of D’Amour et al....

’ Bioinformatics FGF10 is detected
\ Relevant /

morphogens pTREZ-FGFlO;

Pdx1-tTA
\ Conditional /

gain-of-function/
loss of function

Mouse
models

Genomics ’
analysis \
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FGF10 leads to progenitor maintenance.

- Functional testing on human pancreas tissue

May FGF10 play a role in adult progenitor
maintenance...?

Pdx1, Etv4 and notch activation. “ . I
Activin and Sdf1l is induced but not Wnt, or R D NES:cell cultures
BMP components Use FGF10 to reinforce the pancreatic

Leads to a distalization/exocrine patterning. state, but! - be careful when applying



B
ez  Genomics analysis of conditional FGF10 pancreas

This is the
pancreatic
progenitor cell
state, hyperactive
in FGF10 signaling

This is normal
E16.5 pancreas
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=) Genomics analysis of conditional FGF10 pancreas
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ez  Genomics analysis of conditional FGF10 pancreas
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czz) Genomics analysis of conditional FGF10 pancreas
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ssz) Etv4is a plausible FGF10-target gene in pancreas
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] EtV4 1S re-expressed during pancreatic regeneration

Project

p-Catenin/Etv4/Glucagon
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GASTROENTEROLOGY 2005:1258:728-T41
Recapitulation of Elements of Embryonic Development in Adult

Mouse Pancreatic Regeneration

JAN NYGAARD JEMSEMN, ERIN CAMEROM, MARIA VERONICA R. GARAY, THOMAS W. STARKEY.
ROBERTO GIAMAMI, and JAMN JENSEM




C D

E15.5 E16.5



-] FGF10 mediates reversible pancreatic progenitor arrest
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The window of endocrine competence is limited in time
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P Time past FGF10 attenuation does not lead to endocrine
competence recovery
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el  SIMplified model of a temporal competence window
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