Contents

DEAICATIONS vttt e e et eeeeeeeseteeeeseeessaeeeeeeeeenns v
PLEIACE .ot e e e e ettt e e e e e e e teeeeeeeeseareeeeenann vii
CONITIDULOTS ettt e et e e e e e s eeesereeeesseeesaaeeeessaeans XU

PART I: STEM CELLS FOR AND FROM THE CNS:
THEIR SOURCE AND FUNDAMENTAL PROPERTIES
1 « Sources of Cells for CNS Therapy .......cccooevvvviviiccccicccccnnes 3

Melissa K. Carpenter, Mark Mattson,
and Mahendra S. Rao

2 « Neural Stem Cells and Their Plasticity ..........cccccovvniiinnnnne. 45
Angela Gritti, Angelo Vescovi, and Rossella Galli

3 « Identification, Selection, and Use of Adult Human
Oligodendrocyte Progenitor Cells ... 69
Martha Windrem, Neeta Roy, Marta Nunes,
and Steven A. Goldman
4 « Generation, Characterization, and Transplantation
of Immortalized Human Neural Crest Stem Cells .............. 89
Eiji Nakagawa, Kozo Hatori, Atsushi Nagai,
Hyun B. Choi, Myung A. Lee, Jung H. Bang, Jean Kim,
Jae K. Ryu, Akihiko Ozaki, Min C. Lee, Evan Y. Snyder,
and Seung U. Kim
5 « The Search for Neural Progenitors in Bone Marrow
and Umbilical Cord Blood ........cccoevvviiiiiiiiiieeiieciieeeee 107
Shijie Song, Paul Sanberg, and Juan Sanchez-Ramos

Part II: IN VITRO AND/OR IN VIVO M ANIPULATIONS OF

STEM /PROGENITOR CELLS FOR THE CNS
6 * Signal Transduction Pathways That Regulate Neural
Stem Cell Division and Differentiation .........cccccoveeveenennnn. 135
Luciano Conti and Elena Cattaneo

xi



Xii Contents

7 « Neural Stem/Progenitor Cell Clones or “Neurospheres”:
A Model for Understanding Neuromorphogenesis.................... 183
Dennis A. Steindler, Bjorn Scheffler, Eric D. Laywell,
Oleg N. Suslov, Tong Zheng, Thomas Reiniger,
and Valery G. Kukekov

8 « Neural Stem Cells and Specification of Cell Fates:
Biological and Therapeutical Perspectives ............c.ccccccoveunee. 203
Marcel M. Daadi

9 « Manipulation of Neural Precursors In Situ:

Potential for Brain Self-Repair ............cccccocovvvivininnccnnnne. 229
Sanjay S. P. Magavi and Jeffrey D. Macklis
10 « Neural Stem Cells in the Adult Hippocampus...........ccc........ 269

Jasodhara Ray and Daniel A. Peterson

PARrT III: STEM/PROGENITOR CELLS IN REPRESENTATIVE

THERAPEUTIC PARADIGMS FOR THE CINS
11 - Global Gene and Cell Replacement Strategies
VIA StEM COlLS oviiiiiiiiieeeee e 289
Kook In Park, James ]. Palacino, Roseanne Taylor,
Karen S. Aboody, Barbara A. Tate, Vaclav Ourednik,
Jitka Ourednik, Mahesh Lachyankar,
and Evan Y. Snyder

12 « Neural Stem Cells in and from the Spinal Cord..................... 333
Yang D. Teng, Mary Katherine C. White, Erin Lavik,
Shaoxiang Liu, Mahesh Lachyankar, Kook In Park,
and Evan Y. Snyder

13 « Stem Cells for Spinal Cord Injury ......ccccccoeveireiiiiiincciiicicnes 347
Paul Lu, Evan Y. Snyder, and Mark H. Tuszynski

14 « Spinal Ischemia-Induced Paraplegia:
A Potential Therapeutical Role of Spinally Grafted
Neural Precursors and Human hNT Neurons ............c.ceee.... 367
Martin Marsala, Osamu Kakinohana, Tony L. Yaksh,
and Joho Tokumine



Contents Xiii

15 « Utilization of Marrow Stromal Cells for Gene Transfer
INEO the CINS ..ottt 395
S. Ausim Azizi, Emily J. Schwarz, Darwin Prockop, Guillermo
Alexander, Katherine A. Mortati,
and Barbara Krynska
16 - Preclinical Basis for Use of NT2N Cells in

Neural Transplantation Therapy ........ccccovviiiiniiiiiniiciinen 411
Cesario V. Borlongan and Paul R. Sanberg






Contributors

KAREN S. ABooDY ® Departments of Neurology, Pediatrics and Neurosurgery,
Children’s Hospital Harvard Medical School, Boston, MA, and Layton
Bioscience, Sunnyvale, CA

GUILLERMO ALEXANDER ® Department of Neurology, MCP-Hahnemann
University, Philadelphia, PA

S. Ausim Azizi ® Department of Neurology, Temple University,
Philadelphia, PA

JunG H. BANG ® Brain Disease Research Center, Ajou University School
of Medicine, Suwon, Korea

CEsARIO V. BORLONGAN ® Development and Plasticity Section, Cellular
Neurobiology Branch, National Institute on Drug Abuse, NIH,
Baltimore, MD

MELissa K. CARPENTER ® Geron Corporation, Menlo Park, CA

ELENA CATTANEO ® Department of Pharmacological Sciences, University
of Milano and Center of Excellence on Neurodegenerative Diseases,
Milan, Italy

Hyun B. Cror e Division of Neurology, Department of Medicine, University
of British Columbia, Vancouver, BC, Canada

Luciano Contt ® Department of Pharmacological Sciences, University of
Milano and Center of Excellence on Neurodegenerative Diseases,
Milan, Italy, and Centre for Genome Research, University of
Edinburgh, Edinburgh, UK

MARCEL M. DaADI ® Layton Bioscience Inc., Sunnyvale, CA

RosseLLa GaLLl ® Stem Cell Research Institute, DIBIT, H. San Raffaele,
Milan, Italy

STEVEN A. GOLDMAN ® Department of Neurology and Neuroscience,
Cornell University Medical College, New York, NY

ANGELA GrirTl ® Stem Cell Research Institute, DIBIT, H. San Raffaele,
Milan, Italy

Kozo Hartort e Division of Neurology, Department of Medicine, University
of British Columbia, Vancouver, BC, Canada

JeaN Kiv e Brain Disease Research Center, Ajou University School of
Medicine, Suwon, Korea

X0



xiv Contributors

SeunG U. Kim e Division of Neurology, Department of Medicine, University of
British Columbia, Vancouver, BC, Canada, and Brain Disease Research
Center, Ajou University School of Medicine, Suwon, Korea

Osamu KAKINOHANA ® Department of Anesthesiology, University of California,
San Diego, La Jolla, CA

BARBARA KRYNSKA ® Department of Neurology, Temple University,
Philadelphia, PA

VALERY G. Kukekov e Departments of Neuroscience and Neurosurgery,
The McKnight Brain Institute, and Stem Cell Program, University of
Florida, Gainesville, FL

MaHEsH LACHYANKAR ® Departments of Neurology, Pediatrics and
Neurosurgery, Children’s Hospital Harvard Medical School, Boston, MA,
and Layton Bioscience Inc., Sunnyvale, CA

ERIN LAvIK ® Department of Materials Science and Engineering, Massachusetts
Institute of Technology, Cambridge, MA

Eric D. LAYWELL ® Departments of Neuroscience and Neurosurgery, The
McKnight Brain Institute, and Stem Cell Program, University of
Florida, Gainesville, FL

Min C. Lek ® Division of Neurology, Department of Medicine, University of
British Columbia, Vancouver, BC, Canada

MyunG A. Le ® Brain Disease Research Center, Ajou University School
of Medicine, Suwon, Korea

SHAOXIANG Liu ® Departments of Neurology, Pediatrics and Neurosurgery,
Children’s Hospital, Harvard Medical School, Boston, MA

PauL Lu e Department of Neurosciences, University of California—San
Diego, La Jolla, CA, and Veterans Administration Medical Center, San
Diego, CA

JErFREY D. Mackus ® Division of Neuroscience, Children’s Hospital, and
Department of Neurology and Program in Neuroscience, Harvard
Medical School, Boston, MA

SaNjaY S. P. Macgavi e Division of Neuroscience, Children’s Hospital,
and Department of Neurology and Program in Neuroscience, Harvard
Medical School, Boston, MA

MARTIN MARsALA ® Department of Anesthesiology, University of California,
San Diego, La Jolla, CA

MARK MATTSON ® LNS, National Institute of Aging, Baltimore, MD

KATHERINE A. MORTATI ® Department of Neurology, MCP-Hahnemann
University, Philadelphia, PA



Contributors X0ii

AtsusHI NacGal ® Division of Neurology, Department of Medicine,
University of British Columbia, Vancouver, BC, Canada

Ent Nakacawa e Division of Neurology, Department of Medicine, University
of British Columbia, Vancouver, BC, Canada

MAaRTA NUNES ® Department of Neurology and Neuroscience, Cornell
University Medical College, New York, NY

Jitka OUREDNIK ® Departments of Neurology, Pediatrics and Neurosurgery,
Children’s Hospital Harvard Medical School, Boston, MA, and Layton
Bioscience Inc., Sunnyvale, CA

VacLav OUREDNIK ® Departments of Neurology, Pediatrics and
Neurosurgery, Children’s Hospital Harvard Medical School,
Boston, MA, and Layton Bioscience Inc., Sunnyvale, CA

AxaHiko Ozaxi @ Division of Neurology, Department of Medicine, University
of British Columbia, Vancouver, BC, Canada

JaMmEs J. PaLaciNo ® Departments of Neurology, Pediatrics and Neurosurgery,
Children’s Hospital Harvard Medical School, Boston, MA

Kook IN Park ® Departments of Neurology, Pediatrics and Neurosurgery,
Children’s Hospital Harvard Medical School, Boston, MA;
Department of Pediatrics, Yonsei University College of Medicine,
Seoul, South Korea; and Department of Neurology, Beth Israel-
Deaconess Medical Center, Harvard Institute of Medicine, Harvard
Medical School, Boston, MA

DANIEL A. PETERSON ® Neural Repair and Neurogenesis Laboratory, Department
of Neuroscience, The Chicago Medical School, North Chicago, IL

DarwIN Prockor ® Center for Gene Therapy, Tulane University, New
Orleans, LA

MAHENDRA S. Rao ® LNS, GRC, National Institute of Aging, Baltimore, MD

JasobHARA Ray e Laboratory of Genetics, The Salk Institute, La Jolla, CA

THOMAS REINIGER ® Departments of Neuroscience and Neurosurgery, The
McKnight Brain Institute, and Stem Cell Program, University of
Florida, Gainesville, FL

NEeTA Roy e Department of Neurology and Neuroscience, Cornell Univer-
sity Medical College, New York, NY

Jage K. Ryu e Brain Disease Research Center, Ajou University School of
Medicine, Suwon, Korea

PauL R. SANBERG ® Center for Aging and Brain Repair, Departments of
Neurosurgery, Neurology, Psychiatry and Pharmacology, University
of South Florida College of Medicine, Tampa, FL



XUiii Contributors

JuaN SancHez-Ramos e Center for Aging and Brain Repair, Departments of
Neurology, Neurosurgery, Psychiatry, and Pharmacology, University of
South Florida, Tampa, FL, and James Haley VA Medical Center, FL

BJORN SCHEFFLER ® Departments of Neuroscience and Neurosurgery, The
McKnight Brain Institute, and Stem Cell Program, University of
Florida, Gainesville, FL

EmiLy J. Scuwarz o Center for Gene Therapy, Tulane University, New
Orleans, LA

EvAN Y. SNYDER ® Department of Neurology, Harvard Medical School,
Harvard Institutes of Medicine & Beth Israel-Deaconess Medical
Center, Division of Newborn Medicine, Children’s Hospital-Boston,
Boston, MA

SHIIE SONG e Center for Aging and Brain Repair, Department of Neurology,
University of South Florida, Tampa, FL, and James Haley VA Medical
Center, FL

DENNIS A. STEINDLER ® Departments of Neuroscience and Neurosurgery,
The McKnight Brain Institute, and Stem Cell Program, University of
Florida, Gainesville, FL

OLEG N. SusLov ® Departments of Neuroscience and Neurosurgery, The
McKnight Brain Institute, and Stem Cell Program, University of
Florida, Gainesville, FL

BARBARA A. TATE ® Departments of Neurology, Pediatrics and Neurosurgery,
Children’s Hospital Harvard Medical School, Boston, MA, and Layton
Bioscience Inc., Sunnyvale, CA

ROSEANNE TAYLOR ® Department of Animal Science, Faculty of Veterinary
Science, University of Sydney, Australia

YANG D. TenG ® Departments of Neurology, Pediatrics and Neurosurgery,
Children’s Hospital, Harvard Medical School, Boston, MIA, and Department of
Neurosurgery, Brigham & Women's Hospital, Harvard Medical School,
Boston, MA

Jono TokuMINE ® Department of Anesthesiology, University of California,
San Diego, La Jolla, CA

Mark H. Tuszynski ® Department of Neurosciences, University of California—
San Diego, La Jolla, CA, and Veterans Administration Medical Center,
San Diego, CA

ANGELO VEscovl ® Stem Cell Research Institute, DIBIT, H. San Raffaele,
Milan, Italy

MAaRY KATHERINE C. WHITE ® Departments of Neurology, Pediatrics and
Neurosurgery, Children’s Hospital, Harvard Medical School, Boston,
MA, and Department of Neurology, Beth Israel-Deaconess Medical
Center, Harvard Medical School, Boston, MA



Contributors xix

MAaRrTHA WINDREM ® Department of Neurology and Neuroscience, Cornell
University Medical College, New York, NY

Tony L. YAksH ® Department of Anesthesiology, University of California,
San Diego, La Jolla, CA

TONG ZHENG ® Departments of Neuroscience and Neurosurgery, The
McKnight Brain Institute, and Stem Cell Program, University of
Florida, Gainesville, FL

TaNja ZiGova « Center for Aging and Brain Repair, Departments of
Neurosurgery, Anatomy and Pharmacology, University of South
Florida College of Medicine, Tampa, FL



2 Springer
http://www.springer.com/978-1-58829-003-8

Meural Stem Cells for Brain and Spinal Cord Repair
Zigova, T. (Ed.)

2003, XX, 434 p. 54 illus., 53 illus. in color,, Hardcowver
ISEM: 978-1-58829-003-8
& product of Humana Press





