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Summary of Research: 
  The developing brain is extremely sensitive to many chemicals. Exposure to neurotoxicants 
during development has been implicated in various neuropsychiatric and neurological disorders, 
including autism spectrum disorder and attention deficit hyperactive disorder. Although rodents 
have been widely used for developmental neurotoxicity testing, experiments using large numbers 
of rodents are time-consuming, expensive, and raise ethical concerns. Using alternative 
non-mammalian animal models may relieve some of these pressures by allowing testing of large 
numbers of subjects while reducing expenses and minimizing the use of mammalian subjects.  
  In this study, we have tried to make the three-color zebrafish in which cerulean, a fluorescent 
protein with maximum excitation (Ex) /emission (Em) at 433/475 nm, would express in neurons, 
mCitrine, a fluorescent protein with Ex/Em at 516/529 nm, would express in oligodendrocytes, and 
mCherry, a fluorescent protein with Ex/Em at 587/610 nm, would express in astrocytes. We were 
able to make one-color zebrafish expressing cerulean in neurons, mCitrine in oligodendrocytes, or 
mCherry in astrocytes. We were also able to confirm that the zebrafish expressing cerulean in 
neurons and the zebrafish expressing mCitrine in oligodendrocytes could transmit the phenotype 
to their offspring. We will cross these two zebrafish to make two-color zebrafish. We will also 
examine whether zebrafish expressing mCherry in astrocytes could transmit the phenotype to their 
offspring. Finally, we will cross the two-color zebrafish and the mono-color zebrafish to make 
three-color zebrafish expression cerulean in neurons, mCitrine in oligodendrocytes, and mCherry 
in astrocytes. 
  It has been demonstrated that various developmental neurotoxicants can affect the 
differentiation of neuron, oligodendrocyte, and astrocytes and that the dysregulated differentiation 
may cause various neuropsychiatric disorders. The tricolor zebrafish we will develop would make 
it possible to examine the developmental neurotoxicity of many chemicals and provide a sound 
basis for human risk assessments.  
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