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The zebrafish as a model organizm for biomedical research 



 

• Small size, produce 100-200 ofspring each week 

 

• Develop rapidly ex utero and are transparent much of their life, which allows visualization 

of functional and morphological changes 

 

• Live in water and easily take up chemicals from their environment, which makes these 

aquatic animals ideally suited for carrying out toxicological and chemical studies 

 

• Similar to mammals, birds and reptiles, zebrafish have both T and B cells, which 

allows the study of these lymphoid-cell populations in this model 

 

• Gynogenetic diploid offspring can be produced, which leads to progeny with two sets of 

maternally inherited chromosomes. The use of this technology, in conjunction with 

mutagen treatment, has allowed researchers to carry out large-scale genetic screens to 

identify mutations that disrupt heart, eye, jaw, blood and fin development 

 

The zebrafish as a system for biomedical research - advantages  



The zebrafish as a system for biomedical research 

 

In vivo drug discovery in zebra fish, Nature Reviews Drug Discovery  2005 



The zebrafish as a system for biomedical research - disadvantages  

• Short-lived when compared with humans, which makes direct comparison of age-related 

phenotypes limited. 

 

• Organs are typically simpler than mammalian counterparts 

 

• Some mammalian organs are not conserved, including the mammary and prostate glands 

 

• The genome size is approximately one-half the size of the human genome, making 

comparisons difficult 

 

• The genome underwent a genome duplication event, so many genes have redundant 

copies, which complicates loss-of-function studies 

 

• Low incidence of spontaneous tumorigenesis, necessitating the use of mutagens and/or 

transgenic techniques 

 

• Limited range of antibody reagents, making protein-based analysis more difficult 



 

In vivo drug discovery in zebra fish, Nature Reviews Drug Discovery 2005 





Zebrafish cancer: the state of the art and the path forward, Nature Reviews Cancer 2013 

Zebrafish as an animal model in cancer research 



Transplantation tools in zebrafish 



Zebrafish cancer: the state of the art and the path forward, Nature Reviews Cancer 2013 

Zebrafish as an animal model in cancer research 





Overview of target-selected mutagenesis in zebrafish 

Target-Selected Inactivation of the Zebrafish rag1 Gene, Science  2002 
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Target-Selected Inactivation of the Zebrafish rag1 Gene, Science  2002 



Selection-free zinc-finger-nuclease engineering by context-dependent 

assembly (CoDA), Nature Methods 2011 

Schematic overview of context-dependent assembly 



rag2E450fs mutant zebrafish lack mature T cells and have a reduced B-cell repertoire  



rag2E450fs mutant fish engraft hematopoietic and muscle stem cells 



Engraftment of zebrafish tumors into rag2E450fs mutant fish 



Homozygous rag2E450fs mutants are healthy and viable similar to wild-type and 

heterozygous siblings 



Homozygous rag2E450fs mutants have reduced T-cell numbers and thymus 

size at 5 days of life 



Percentage of ubi-EGFP+ blood cell engraftment in recipient fish at 45 days 

post transplantation 



Manual dissection and cell harvesting protocols produce viable muscle cells 



Homozygous rag2E450fs mutant zebrafish engraft EGFP+ muscle from 

ubi-EGFP transgenic donor animals 



Genotyping strategy to identify rag2E450fs mutants 


