
ix

Contents

Preface to the Series  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 	 v
Preface .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 	 vii
Contributors  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 	 xi

  1	 Three-Dimensional Cultures of Human Neural Stem Cells:  
An Application for Modeling Alzheimer’s Disease Pathogenesis .  .  .  .  .  .  .  .  .  .  .  . 	 1
Se Hoon Choi, Carla D’Avanzo, Young Hye Kim, Enjana Bylykbashi,  
Matthias Hebisch, Oliver Brüstle, Ruldolph E. Tanzi, and Doo Yeon Kim

  2	 Neural Stem Cell Fate Control on Micropatterned Substrates . .  .  .  .  .  .  .  .  .  .  .  .  . 	 19
Leonora Buzanska, Marzena Zychowicz, Ana Ruiz, and François Rossi

  3	 Dopaminergic and GABAergic Neuron In Vitro Differentiation  
from Embryonic Stem Cells .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 	 45
Talita Glaser, Juliana Corrêa-Velloso, Ágatha Oliveira-Giacomelli,  
Yang D. Teng, and Henning Ulrich

  4	 Transfection of Cultured Primary Neurons . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 	 55
Annalisa Rossi, Ralf Dahm, and Paolo Macchi

  5	 Reprogramming of Mouse Fibroblasts to Induced Oligodendrocyte  
Progenitor Cells . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 	 79
Robert T. Karl, Angela M. Lager, Fadi J. Najm, and Paul J. Tesar

  6	 Isolation and Culture of Oligodendrocyte Precursor Cells  
from Prenatal and Postnatal Rodent Brain  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 	 95
Danyang He, Bradley Meyer, and Q. Richard Lu

  7	 Schwann Cell Isolation and Culture Reveals the Plasticity of These Glia .  .  .  .  .  . 	 111
David E. Weinstein

  8	 Generation of Cerebral Organoids Derived from Human Pluripotent  
Stem Cells .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 	 123
Mark E. Hester and Alexis B. Hood

  9	 Development of Mouse Cell-Based In Vitro Blood-Brain Barrier Models .  .  .  .  . 	 135
Malgorzata Burek, Ellaine Salvador, and Carola Y. Förster

10	 Microfluidic Device for Studying Traumatic Brain Injury .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 	 145
Yiing Chiing Yap, Tracey C. Dickson, Anna E. King, Michael C. Breadmore,  
and Rosanne M. Guijt

11	 Multimodal Neural Stem Cell Research Protocols for Experimental  
Spinal Cord Injuries .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 	 157
Yang D. Teng, Evan Y. Snyder, Xiang Zeng, Liquan Wu,  
and Inbo Han

12	 Real-Time Dual MRI for Predicting and Subsequent Validation  
of Intra-Arterial Stem Cell Delivery to the Central Nervous System .  .  .  .  .  .  .  .  . 	 175
Piotr Walczak and Miroslaw Janowski



x

13	 Standardized Cryopreservation of Stem Cells .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 	 193
Maria L. Thompson, Eric J. Kunkel, and Rolf O. Ehrhardt

14	 Isolation and Characterization of Extracellular Vesicles in Stem  
Cell-Related Studies .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 	 205
Zezhou Zhao, Dillon C. Muth, Vasiliki Mahairaki, Linzhao Cheng,  
and Kenneth W. Witwer

15	 Essential Requirements for Setting Up a Stem Cell Laboratory . .  .  .  .  .  .  .  .  .  .  .  . 	 225
Philip H. Schwartz and Robin L. Wesselschmidt

Index .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 	 239

Contents



http://www.springer.com/978-1-4939-7022-3


