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 John Forbes Nash, a Nobel Prize-winning mathematician, is also well-known for his 
striking life fighting with schizophrenia, which is chronicled in the book and film ‘A beautiful 
mind’. With 0.4-0.6% of human population affected as John, there is still no clear explanation 
of the neurological mechanisms of schizophrenia. More commonly seen, addiction and mood 
disorder possibly torturing your close relatives and friends still are not fully understood. For 
developing more effective drugs and medical treatments to help those people, a fine dissection 
of relevant nervous system seems to be urgent. 
 Present advanced molecular and cellular technologies have provided us a window for a 
glance into the brain. The brain is a society of billions of neurons, communicating with each 
other through so called neurotransmitters. More than 100 neurotransmitters serve in the brain to 
send different kinds of messages for tuning behaviors of neurons. Dopaminergic (DA) neurons, 
which use dopamine as neurotransmitter, are believed to be closely related to the reward system 
of our brain. An abnormally low dopamine level would lead to less motivation and depression, 
while a high level leads to schizophrenia. However, it is still unknown how those DA neurons 
are organized and function.  
 Glutamate, another neurotransmitter, recently has been considered to be a possible key 
player in DA neurons, as preliminary evidence has shown that it is not only transmitted in those 
neurons but also required for their development. With newly created genetically modified mice, 
in which glutamate is removed in DA neurons, it was possible for me to investigate the function 
of glutamate by measuring the changes caused by its absence. With precise staining method and 
high resolution imaging technologies, I visualized for the first time how those neurons 
connected in the brain. No obvious alterations were found in the genetically modified mice, but 
this was expected as glutamate was expected to be present only in a limited number of DA 
neurons. Thus, its absence would cause no major changes in the DA neurons. In addition, I also 
for the first time examined how glutamate was transmitted together with dopamine at the 
hippocampus, where the brain controls new memory formation, stress and depression. The 
results showed that more glutamate was released in the genetically modified mice, while a 
similar level of dopamine was released comparing to normal mice. Those preliminary results 
provide a foundation for understanding how glutamate would affect DA neurons and how this 
affection would connect to addiction, mood disorders and schizophrenia. To further answer 
those questions, more experiments would be carried out. 
 It will be long till the day we understand every molecular, signaling processes of single 
neuron, of the neurons community, or of their whole society. Nevertheless, I hope and believe 
that day will coming and all nervous system disorders will find cures with a beautiful mind! 
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