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Successful living requires a fine balance between optimistic and pessimistic thinking. Understanding
of the neural circuit mechanisms underlying optimism and pessimism will provide a new approach for
health improvement, and prevention and therapeutic invention of many diseases.

Human beings show different personality stereotype in their ways of
thinking: either more optimistic or more pessimistic. Although fMRI studies in humans implicate that
prefrontal cortex and amygdala are involved, the neural circuit mechanisms underlying optimism and
pessimism are poorly understood and can only be fully examined in animal models. To date no study
has been really done to investigate the cellular and neural circuit mechanisms underlying optimism
and pessimism. Current project used advanced behavioral analysis, calcium imaging and optogenetics
technology to identify the critical neural populations in basolateral amygdala responsible for
optimism and pessimism. This project will provide a new approach for health improvement, and
prevention and therapeutic invention of many diseases. It will also deepen our understandings on the

neural mechanisms mediating personality stereotypes, which is becoming a hot topic in
neuroscience.

Psychology, Neuroscience, Neurology

optimism and pessimism basolateral amygadla neural circuit fiber photometry calcium imagi
ng optogenetics



Some people have a consistent tendency to think, feel and behave, regarding most
aspects of their lives, in a more positive way or a more negative way: we call them
optimists or pessimists. Successful living requires a fine balance between optimism and
pessimism. Although fMRI studies in humans implicate that prefrontal cortex and
amygdala are involved, the neural circuit mechanisms underlying optimism and

pessimism are poorly understood and can only be fully examined in animal models.

Individuals who have high scores on a personality test pessimism scale have great risks
for many diseases, including depression, coronary heart diseases, diabetes, Alzheimer’s
disease et a. And optimism is a significant predictor of physical and menta health.
Therefore, understanding of the neural circuit mechanisms underlying optimism and
pessimism will provide a new approach for health improvement, and prevention and
therapeutic invention of many diseases. Current project uses advanced behavioral
analysis, calcium imaging and optogenetics technology to identify the critica neural
populations in basolateral amygdala responsible for optimism and pessimism. Our
achievements can be easily expended to marmoset or monkey study and to human fMRI
study since evolutionaly amygdala is highly conserved across vertebrate species. In
addition, this project will also deepen our understandings on the neural mechanisms

mediating personality stereotypes, which is becoming a hot topic in neuroscience.

1) Setting up behavioral apparatus for analyzing optimistic and pessimistic behaviorsin
mice.

It is challenging to test the optimistic and pessimistic behaviorsin mice. We
successfully set up ambiguous cue interpretation paradigm to realize thisgoal. In this
paradigm, increased positive and decreased negative responding of mice was regarded

as optimistic cognition, whereas increased negative and decreased positive responding



of mice was regarded as pessimistic cognition.

2) Invivo calcium imaging

By specifically labeling different population of BLA cells and fiber photometry
technique, we observed the activities of BLA “positive’ cells or “negative’ cells when
mice are making optimistic or pessimistic responses in ambiguous-cue interpretation

behavior paradigm.

3) Optogenetic manipulation
By specifically photo-inhibit or photo-activate the neuronal activity of different
population of BLA cells by optogenetics technique, we observed the behavior changes

of mice when they were performing ambiguous cue interpretation tasks.

1) Establishment of advanced behavioral paradigm to test optimism and pessimism
related behaviors in mice. Our data with Out-bred CD-1 mice show that after training, all
the mice reached 85% successful ratio responding to either positive or negative tones, and
there was considerable individual variation among the subjects in response to the
ambiguous-tone. Thus, the ambiguous-tone interpretation paradigm is a robust test for

studying cognitive biasin mice.

2) Elucidation of the cellular and neura circuit mechanisms underlying optimistic and
pessimistic behaviors by in vivo calcium imaging and optogenetics. Through specifically
monitoring and manipulating two populations of BLA cells, we could get solid conclusion
that the tug of war between the two populations of BLA cells determines either optimistic

or pessimistic behavioral output of mice in ambiguous cue interpretation task.
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