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Higher brain function and behavior are influenced by neuronal circuit formation during brain 
development.  Many genetic risk factors for major psychiatric disorders, such as schizophrenia have key 
roles in neurodevelopment.  Consequently, disturbances in brain development are suggested to underlie 
the pathology of such devastating conditions.  Although roles for these factors have been reported at the 
molecular level, there are limited studies on whether they act in common molecular pathways, 
contributing to neuronal circuit formation and possibly disease pathology.  Thus, it is important to 
manipulate the expression of multiple genes in animal models and to analyze how combined genetic 
disturbances affect neuronal circuit formation and alter behaviors.  To produce animal models for 
addressing the disease pathways, the in utero gene transfer technique is a promising methodology that 
can allow manipulation of more than one gene at a time (1).  We have recently established a system that 
selectively modulates the expression of target genes in prefrontal cortex during brain development using 
this technique (2).  The feasibility of this technique for examining the effect of genetic insults on 
neuronal circuits and brain functions has also been reported.  Given that many genetic factors for major 
mental conditions have roles at different stages of neurodevelopment, it is critical to segregate functions 
of these factors at each developmental stage in order to address the mechanisms precisely.  Therefore, we 
are now using in utero gene transfer combined with inducible gene targeting system.  A number of 
genetically engineered mice with genetic risk factors, including temporal and spatial conditional models, 
are now being used.  Thus, combination of genetically engineered animal models and the in utero gene 
transfer system may enable us to segregate critical functional domains of these factors for determining 
the disease pathways of major mental disorders.  
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