
vii

   Preface. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   v    
   Contributors. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   ix    

  PART I GENETICS AND GENOMICS    

    1     Chemical Screening in Zebrafish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   3   
    Colleen   A.   Brady    ,     Andrew   J.   Rennekamp    , and     Randall   T.   Peterson    

     2     TALEN-Mediated Mutagenesis and Genome Editing  . . . . . . . . . . . . . . . . . . .   17   
    Alvin   C.  H.   Ma    ,     Yi   Chen    ,     Patrick   R.   Blackburn    , and     Stephen   C.   Ekker    

     3     Homology-Independent Integration of Plasmid DNA 
into the Zebrafish Genome . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   31   
    Thomas   O.   Auer     and     Filippo   Del   Bene    

   4     Detection of Multiple Genome Modifications Induced 
by the CRISPR/Cas9 System  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   53   
    Satoshi     Ota     and     Atsuo     Kawahara    

   5     Generation of Targeted Genomic Deletions Through 
CRISPR/Cas System in Zebrafish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   65   
    An     Xiao     and     Bo     Zhang    

   6     Testing of cis-Regulatory Elements by Targeted Transgene 
Integration in Zebrafish Using PhiC31 Integrase  . . . . . . . . . . . . . . . . . . . . . .   81   
    Yavor       Hadzhiev    ,     Irene   Miguel-Escalada    ,     Darius     Balciunas    , 
and     Ferenc     Müller    

     7     Fluorescence-Activated Cell Sorting and Gene Expression 
Profiling of GFP-Positive Cells from Transgenic Zebrafish Lines  . . . . . . . . . . .   93   
    Hideyuki   Tanabe    ,     Masahide   Seki    ,     Mari   Itoh    ,     Ailani   Deepak    , 
    Pradeep   Lal    ,     Terumi   Horiuchi    ,     Yutaka   Suzuki    , and     Koichi   Kawakami    

     8     Construction of the Inbred Strain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   107   
    Minori   Shinya    

    PART II DISEASE MODELS AND MECHANISM    

     9     Zebrafish as a Model for the Study of Solid Malignancies. . . . . . . . . . . . . . . . .   121   
    Genevieve   C.   Kendall     and     James   F.   Amatruda    

    10     Melanoma Regression and Recurrence in Zebrafish . . . . . . . . . . . . . . . . . . . . .   143   
    Sonia   Wojciechowska    ,     Zhiqiang   Zeng    , James A. Lister, 
Craig J. Ceol, and     E.   Elizabeth   Patton    

    11     Imaging of Human Cancer Cell Proliferation, Invasion, 
and Micrometastasis in a Zebrafish Xenogeneic Engraftment Model  . . . . . . . .   155   
    Claudia   Tulotta    ,     Shuning   He    ,     Lanpeng   Chen    ,     Arwin   Groenewoud    , 
    Wietske   van der   Ent    ,     Annemarie   H.   Meijer    ,     Herman   P.   Spaink    , 
and     B.   Ewa   Snaar-Jagalska    

  Contents 



viii

    12     Modeling Leukemogenesis in the Zebrafish Using Genetic 
and Xenograft Models. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   171   
    Vinothkumar   Rajan    ,     Graham   Dellaire    , and     Jason   N.   Berman    

    13     Enumerating Hematopoietic Stem and Progenitor Cells 
in Zebrafish Embryos  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   191   
    Virginie   Esain    ,     Mauricio   Cortes    , and     Trista   E.   North    

    14     Live Imaging of Host–Pathogen Interactions in Zebrafish Larvae  . . . . . . . . . .   207   
    Molly   A.   Matty    ,     Stefan   H.   Oehlers    , and     David   M.   Tobin    

    15     Methodologies for Inducing Cardiac Injury and Assaying 
Regeneration in Adult Zebrafish  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   225   
    Jinhu   Wang     and     Kenneth   D.   Poss    

    16     Studying Lipid Metabolism and Transport During Zebrafish Development  . . .   237   
    Erin   M.   Zeituni     and     Steven   A.   Farber    

     PART III NEUROSCIENCE     

    17     Targeted Electroporation in Embryonic, Larval, and Adult Zebrafish  . . . . . . .   259   
    Ming   Zou    ,     Rainer   W.   Friedrich    , and     Isaac   H.   Bianco    

    18     Studying Axonal Regeneration by Laser Microsurgery 
and High-Resolution Videomicroscopy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   271   
    Yan   Xiao     and     Hernán   López-Schier    

    19     In Vivo Whole-Cell Patch-Clamp Recording in the Zebrafish Brain. . . . . . . . .   281   
    Rong-wei   Zhang     and     Jiu-lin   Du    

    20     Quantifying Aggressive Behavior in Zebrafish  . . . . . . . . . . . . . . . . . . . . . . . . .   293   
    Magda   C.   Teles     and     Rui   F.   Oliveira    

    21     Correlating Whole Brain Neural Activity with Behavior 
in Head-Fixed Larval Zebrafish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   307   
    Michael   B.   Orger     and     Ruben   Portugues    

    22     A Practical Guide to Light Sheet Microscopy. . . . . . . . . . . . . . . . . . . . . . . . . .   321   
    Davis   V.   Bennett     and     Misha   B.   Ahrens    

    23     Calcium Imaging of Neuronal Activity in Free-Swimming 
Larval Zebrafish  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   333   
    Akira   Muto     and     Koichi   Kawakami    

    24     Fiber Optic-Based Photostimulation of Larval Zebrafish  . . . . . . . . . . . . . . . . .   343   
    Aristides   B.   Arrenberg    

    25     Genetic Ablation, Sensitization, and Isolation of Neurons 
Using Nitroreductase and Tetrodotoxin-Insensitive Channels  . . . . . . . . . . . . .   355   
    Eric   J.   Horstick    ,     Kathryn   M.   Tabor    ,     Diana   C.   Jordan    , 
and     Harold   A.   Burgess    

Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  367 

Contents



http://www.springer.com/978-1-4939-3769-1


	Contents

