Contents

The PANCIEas ...........coocviiiiiiiiiiiiecieeteeece ettt n 1
I INErOAUCHION .c.eeieiiieiiieieeeite ettt ettt ettt sa e et esabeenbeesebeeaeesnee s 1
2 The DUCtal SYSEIM ...ccvieruiieiieeiiieiieeieeite st ettt e eite et e steebeesabeeaeesaeees 1
3 VASCUIALUI ....veeitieeiieeieeeite ettt ettt sttt sttt e st e et e sabeebeesabeenseesaseen 3
T 01 11155 721 5 (o) 1 KOTSRS 3
5 EXOCTINE PANCIEAS ....ccviiiiiiiiiieiiieiie ettt et n 3
6 Endocring Pancreas.........c.oooeeeiieiiieniieiieiieeceeie et 5
T GlucoSe MEtabOliSIM ......ccueevvieiieiiieiieniie ettt ettt sttt sene s 6
Pancreatic Development .................coocoieiiiiiiiiiiniieece e 11
I INErOQUCHION c.eeeeiiieiiieeieeiie ettt ettt ettt esbe et e sebeeaeesnee s 12
2 Generation of Endoderm/Gut Epithelium...........cccocceeveiiiniiniiinieniieeee. 12
3 Pancreatic Differentiation ...........ccceevvueerienieenienie e 13
4 Ductal and Exocrine SpecifiCation............coceevcveeviienieenienieenienie e 19
5 Endocrine SPecifiCation .........ccceevuierieeiieiiieiienie ettt 21
6 Beta Cell Differentiation..........ceevveerieeriieniienienie et 24
7 The Secondary TranSition .........c.eeecueeruierieeniienieeiee e eiee e eiee e 27
8 Do Physical Factors Play a Role in Pancreatic Development?..................... 29
9 Correspondence Between Mouse and Human
Pancreatic DevelopmENt ..........occveeiierieriiienieeieeiie et 31
Pancreatic Regeneration.................coccoeviviiiiiioniiiiiieniecee e 35
I INErOQUCHION .c.eeeiiiieciieeiieite ettt sttt e e sabe et e sebeeaeesnee s 35
2 Models of RegENEration ...........coccevuerienirienenienienieneerenieeeesieerenie e 36
2.1 PIEENANCY.....ooiiiiriiiiiiiteieitenteetese ettt ettt 36
2.2 Blood GIUCOSE LEVEIS ....ccueeruieeiieiiiiieeie et 37
2.3 ODBESILY wueenienienieiieieeee ettt 37
2.4 Partial PancreateCtomy ........oocveevuierieerieenieeiienieeieeseeesieeseeeesieesneennes 37
2.5 DUCE LIiZAtION .teiiiiiniieeiieeiieeieeite sttt ettt s 38

vii



viii Contents

2.6 Cellophane Wrapping .......cccoceeveeniirieenieiieenie ettt 38
2.7 Streptozotocin Treatment. ..........ccooeevierieienieiieneeieeeee e 39
3 Where Do New Islets Come from?..........cocceevieviiinieniiiinienieeeenieeeenenn 39
3.1 Do New Beta Cells Arise from the Duct/Acinar Tissue? ................... 41
3.2 Do New Beta Cells Arise from the Islet?..........ccccceeviiniiiniiinienennne. 42
3.3 Do New Islets Arise from the Bone Marrow? ..........cccecceevvveneennennne. 42
4 Molecular Mechanisms of Islet Regeneration ............cccevueevienieineennennne. 44
4.1 Reversible Epithelial-to-Mesenchymal Transition ..........cc.ccecceceenenee. 44
4.2 Self-DUpliCAtION.......cc.eeieiiieiiiieieieeereee e 46
4.3 Re-ignition of the Embryonic Developmental Program...................... 48
Stem Cell Differentiation: General Approaches ................cccccooovevininnnnnnne. 51
1 INErOAUCTHON ... ittt ettt et e 51
Tl T VIETO ettt sttt 52
1.2 T VIVO.tiittiteee ettt e 60
Embryonic Stem Cells and Pancreatic Differentiation..................c..c........... 63
1 INErOAUCTHON ... ettt ettt ettt et 63
Mouse ES Cell EXPEriments ........cccoeeeeriereeneenienienienieienreneeeesieeeesneenns 68
2.1 Signal-Driven Approaches.......c...cocceceveecieniecienieeniineenieneenie e 68
2.2 Genetic Manipulation ..........ccocceceniriienieiienieiieneeceeeee e 71
3 Human ES Cell Differentiation...........cccceevueevieniiinieniieinienieeeesieeieeseeen 72
3.1 Signal-Driven Approaches..........ccocueeveerieinieeniieniieenieeieenie e 72
3.2 Genetic Manipulation ..........ccoccecerieiienieiienieiinieiceeee e 75
3.3 Protein TransduCtion ..........cocveeueeriierieenieeieente et 76
Adult Stem Cells and Pancreatic Differentiation..................c.cccocoonninn. 81
1 INErOAUCHON ... .eiiiiieiiiiiie ettt ettt et 81
Mesenchymal Stem CellS.........covevieririiinieniiieiceceecee e 82
2.1 INtrOAUCHION. ... eeitiiiiieiieeiie ettt ettt 82
2.2 Signal-Driven Approaches.......c...cocceceviecieniecieniieniineenceeee e 84
2.3 Genetic Manipulation ...........ceeceerieeieenieinieenieeieesee e e 85
2.4 Protein TransdUuCtiON ..........eevierrieerieriieenie ettt 86
2.5 In Vivo Transplantation of Undifferentiated MSCs.........cccoceveenncnnee. 86
3 Other Stem CellS......oiiiiiiiiiiiieeieeeeeee e 87
3.1 Hematopoietic Bone Marrow and Cord Blood Stem Cells................. 87
Transdifferentiation .................cccocooiiiiiinin 91
1 INErOAUCHON ... .eiiiiieiiiiiie ettt ettt et 91

2 Directed Liver Transdifferentiation...............eeveevieeieeiiiiiiiiieiiiiiieieneenenveneeens 92



Contents ix

Remaining Challenges and Clinical Perspectives ..............c.ccccecevverenennene. 99
1T INtrOAUCHON . ..c..eoiiiieiciecieeteeee et 99

Diabetes and Islet Transplantation.............ccecceevveevieniieenieniieeneesieesee e 100
3 Limitations of Islet Transplantation: Engraftment

and Long-Term FUunction ........c..cccccoceeeiiieiiiniininienieccec e 102
4 Limitations of Islet Transplantation: Immunosuppression

ANd TOIETANCE .....uieeeniieiieiceieeceeceee et 103

4.1 General Considerations About Islet Rejection............cccceevveeneennnen. 103

4.2 Immunology of Stem Cells ........ccccocveririiiniriiniiiinicieceeeeeee 106
5 CONCIUSIONS.....euiiiiiiiiiieii ettt et 108
REFEIEINCES ...ttt e 111



2 Springer
http://www.springer.com/978-1-60761-131-8

FPancreatic Stem Cells
Dominguez-Bendala, |.

2009, ¥, 154 p. 82 illus., Hardcover
ISEMN: @78-1-60761-131-8

& product of Humana Press





