Contents

1 Reprogramming: A New Era in Regenerative Medicine .. ... ...
1.1 Stem Cells .. ... ...
1.2 Reprogramming. . . ... ......... ...ttt

1.2.1 Viral Vectors . .. ...t
1.22 Non-Viral Methods . . .. .......... ... ... ... ...
1.3 Pluripotency, Efficiency, and Identity . ..................
1.3.1 Measuring Pluripotency . . ... ....... .. .. ........
1.3.2 Reprogramming Efficiency. . ....................
1.33 iPSCs Versus ESCs. . .. ... .. .. .. .. ... ...
1.3.4 State of Pluripotency. . . ......... .. ... ...
1.4 Differentiation. . . .. ... ... ... .
1.4.1 Motor Neurons . . . . ... ..o,
1.4.2 Dopaminergic Neurons . .......................
1.4.3 Oligodendrocytes . ... ........cuuirvennennen..
144 ASITOCYLES . o v vt e e e e e e e
1.4.5 Selection of Differentiated Cells. . .. ..............
1.5 Trans-Differentiation . . ... ..........................
References . . .. ... ... e

2 Understanding Epigenetic Memory is the Key
to Successful Reprogramming. . . .. ........ ... ... ... ......
2.1 Epigenetic Influences on Gene Expression . .. .............

2.1.1 DNA Methylation . . .. ........ ... ...,
2.1.2 Histone Modification. . ... .....................
2.1.3 Noncoding RNA. ...... ... ... ... ... ... ... ....
2.1.4 Common Epigenetic Traits. . .. ..................
2.2 Epigenetic Control in De-, Re-, and Trans-Differentiation . . . . .
2.3 Using Epigenetics to Aid Reprogramming ... .............
2.4 Epigenetics Affecting Neural Cell Fate . .................
25 ACaveat . ...
References . . .. ... ..

27
27
28
28
29
30
30
32
35
37
38

xi


http://dx.doi.org/10.1007/978-94-007-2816-5_1
http://dx.doi.org/10.1007/978-94-007-2816-5_1
http://dx.doi.org/10.1007/978-94-007-2816-5_1#Sec1
http://dx.doi.org/10.1007/978-94-007-2816-5_1#Sec1
http://dx.doi.org/10.1007/978-94-007-2816-5_1#Sec2
http://dx.doi.org/10.1007/978-94-007-2816-5_1#Sec2
http://dx.doi.org/10.1007/978-94-007-2816-5_1#Sec3
http://dx.doi.org/10.1007/978-94-007-2816-5_1#Sec3
http://dx.doi.org/10.1007/978-94-007-2816-5_1#Sec4
http://dx.doi.org/10.1007/978-94-007-2816-5_1#Sec4
http://dx.doi.org/10.1007/978-94-007-2816-5_1#Sec5
http://dx.doi.org/10.1007/978-94-007-2816-5_1#Sec5
http://dx.doi.org/10.1007/978-94-007-2816-5_1#Sec6
http://dx.doi.org/10.1007/978-94-007-2816-5_1#Sec6
http://dx.doi.org/10.1007/978-94-007-2816-5_1#Sec7
http://dx.doi.org/10.1007/978-94-007-2816-5_1#Sec7
http://dx.doi.org/10.1007/978-94-007-2816-5_1#Sec8
http://dx.doi.org/10.1007/978-94-007-2816-5_1#Sec8
http://dx.doi.org/10.1007/978-94-007-2816-5_1#Sec9
http://dx.doi.org/10.1007/978-94-007-2816-5_1#Sec9
http://dx.doi.org/10.1007/978-94-007-2816-5_1#Sec10
http://dx.doi.org/10.1007/978-94-007-2816-5_1#Sec10
http://dx.doi.org/10.1007/978-94-007-2816-5_1#Sec11
http://dx.doi.org/10.1007/978-94-007-2816-5_1#Sec11
http://dx.doi.org/10.1007/978-94-007-2816-5_1#Sec12
http://dx.doi.org/10.1007/978-94-007-2816-5_1#Sec12
http://dx.doi.org/10.1007/978-94-007-2816-5_1#Sec13
http://dx.doi.org/10.1007/978-94-007-2816-5_1#Sec13
http://dx.doi.org/10.1007/978-94-007-2816-5_1#Sec14
http://dx.doi.org/10.1007/978-94-007-2816-5_1#Sec14
http://dx.doi.org/10.1007/978-94-007-2816-5_1#Sec15
http://dx.doi.org/10.1007/978-94-007-2816-5_1#Sec15
http://dx.doi.org/10.1007/978-94-007-2816-5_1#Sec16
http://dx.doi.org/10.1007/978-94-007-2816-5_1#Sec16
http://dx.doi.org/10.1007/978-94-007-2816-5_1#Bib1
http://dx.doi.org/10.1007/978-94-007-2816-5_2
http://dx.doi.org/10.1007/978-94-007-2816-5_2
http://dx.doi.org/10.1007/978-94-007-2816-5_2
http://dx.doi.org/10.1007/978-94-007-2816-5_2#Sec1
http://dx.doi.org/10.1007/978-94-007-2816-5_2#Sec1
http://dx.doi.org/10.1007/978-94-007-2816-5_2#Sec2
http://dx.doi.org/10.1007/978-94-007-2816-5_2#Sec2
http://dx.doi.org/10.1007/978-94-007-2816-5_2#Sec3
http://dx.doi.org/10.1007/978-94-007-2816-5_2#Sec3
http://dx.doi.org/10.1007/978-94-007-2816-5_2#Sec4
http://dx.doi.org/10.1007/978-94-007-2816-5_2#Sec4
http://dx.doi.org/10.1007/978-94-007-2816-5_2#Sec5
http://dx.doi.org/10.1007/978-94-007-2816-5_2#Sec5
http://dx.doi.org/10.1007/978-94-007-2816-5_2#Sec6
http://dx.doi.org/10.1007/978-94-007-2816-5_2#Sec6
http://dx.doi.org/10.1007/978-94-007-2816-5_2#Sec7
http://dx.doi.org/10.1007/978-94-007-2816-5_2#Sec7
http://dx.doi.org/10.1007/978-94-007-2816-5_2#Sec8
http://dx.doi.org/10.1007/978-94-007-2816-5_2#Sec8
http://dx.doi.org/10.1007/978-94-007-2816-5_2#Sec9
http://dx.doi.org/10.1007/978-94-007-2816-5_2#Sec9
http://dx.doi.org/10.1007/978-94-007-2816-5_2#Bib1

xii Contents
3 Prospects for Cell Replacement Therapies

for Neurodegenerative Diseases . .. ....................... 43

3.1 Cell Therapies for Neurodegenerative Diseases. . . .......... 43

3.2 Parkinson’s Disease. .. ........... i 44

3.2.1 Etiology and Pathogenesis . . ... ................. 44

3.2.2 Treatment Options for Parkinson’s Disease . ......... 45

3.2.3 Fetal Tissue Transplantation. . .. ................. 46

324 Cell Therapy . ........ ... ... 47

3.3 Childhood Brain White Matter Disorders . . .. ............. 48

3.3.1 Etiology and Pathogenesis . .. ................... 48

3.3.2  Prospect for Cell Therapy . ..................... 50

34 ConClusion . .. ....... .t 51

References . . ... ... e 52

4 Conclusions . . . ... .. .. 55

4.1 The Promise and Limitations of iPSCs. . ... .............. 55

4.2 Concluding Remarks . .. ....... ... .. .. ... 58

References . . .. ... ... 58


http://dx.doi.org/10.1007/978-94-007-2816-5_3
http://dx.doi.org/10.1007/978-94-007-2816-5_3
http://dx.doi.org/10.1007/978-94-007-2816-5_3
http://dx.doi.org/10.1007/978-94-007-2816-5_3#Sec1
http://dx.doi.org/10.1007/978-94-007-2816-5_3#Sec1
http://dx.doi.org/10.1007/978-94-007-2816-5_3#Sec2
http://dx.doi.org/10.1007/978-94-007-2816-5_3#Sec2
http://dx.doi.org/10.1007/978-94-007-2816-5_3#Sec3
http://dx.doi.org/10.1007/978-94-007-2816-5_3#Sec3
http://dx.doi.org/10.1007/978-94-007-2816-5_3#Sec4
http://dx.doi.org/10.1007/978-94-007-2816-5_3#Sec4
http://dx.doi.org/10.1007/978-94-007-2816-5_3#Sec5
http://dx.doi.org/10.1007/978-94-007-2816-5_3#Sec5
http://dx.doi.org/10.1007/978-94-007-2816-5_3#Sec6
http://dx.doi.org/10.1007/978-94-007-2816-5_3#Sec6
http://dx.doi.org/10.1007/978-94-007-2816-5_3#Sec7
http://dx.doi.org/10.1007/978-94-007-2816-5_3#Sec7
http://dx.doi.org/10.1007/978-94-007-2816-5_3#Sec8
http://dx.doi.org/10.1007/978-94-007-2816-5_3#Sec8
http://dx.doi.org/10.1007/978-94-007-2816-5_3#Sec9
http://dx.doi.org/10.1007/978-94-007-2816-5_3#Sec9
http://dx.doi.org/10.1007/978-94-007-2816-5_3#Sec10
http://dx.doi.org/10.1007/978-94-007-2816-5_3#Sec10
http://dx.doi.org/10.1007/978-94-007-2816-5_3#Bib1
http://dx.doi.org/10.1007/978-94-007-2816-5_4
http://dx.doi.org/10.1007/978-94-007-2816-5_4
http://dx.doi.org/10.1007/978-94-007-2816-5_4#Sec1
http://dx.doi.org/10.1007/978-94-007-2816-5_4#Sec1
http://dx.doi.org/10.1007/978-94-007-2816-5_4#Sec2
http://dx.doi.org/10.1007/978-94-007-2816-5_4#Sec2
http://dx.doi.org/10.1007/978-94-007-2816-5_4#Bib1

2 Springer
http://www.springer.com/978-94-007-2815-8

Induced Pluripotent Stem Cells in Brain Diseases
Understanding the Methods, Epigenetic Basis, and
Applications for Regenerative Medicine,

Heine, V.M.; Doowves, 5.; Holmes, D.; Wagner, |.
2012, XV, 539 p. 7 illus., 6 illus. in color., Softcover
ISEM: 978-94-007-2815-8



	Contents



