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6. Seminar Outline and Significance:

The strength of communication at individual synaptic contacts is a key parameter
governing the performance of neural circuits and thus a foundation of all complex human
behaviors. Revealing the mechanisms that determine how synapses operate is therefore widely
seen as essential for achieving a broad understanding of brain and nervous system function.
Principles of neural transmission have been known for several decades, but both the diversity and
details of these mechanisms are only recently becoming clear. Genetic and biochemical
documentation of the molecular constituents of synapses have now opened the door to a deep
mechanistic understanding of synaptic transmission. This promise is being filled, as new
electrophysiological and optical techniques to monitor and manipulate synapse function (ref), new
imaging and reporter technologies to define molecular interactions and signaling (ref), and new
capabilities for moving between reduced and intact preparations are all driving profound new
insights. Much of the interest in understanding synapses stems from the realization that
development and experience drive changes to brain function that in many cases rely on changes of
synapse strength. This has been most intensively studied in the context of animal learning, and
there is now overwhelming evidence that strengthening or weakening of existing synapses in
established circuits mediate modification of behavior (Mayford et al., 2012; Tonegawa et al., 2015) .
Accordingly, many questions stemming from this central observation have developed into major
fields of research. What are the cellular and molecular mechanisms involved in the induction,
expression, and maintenance of synaptic plasticity? How many types of plasticity are there, and
what distinguishes these types? How do mechanisms at single synapses interact with
translational, genetic, and epigenetic mechanisms of plasticity? What rules describe how plasticity
of synaptic strength influences activity within complex neural circuits that produce

behavior? Collaborative work will be ever more necessary as we attempt to link our increasingly

detailed views of the operation of single synapses with the broader questions of circuit function.
Understanding the mechanisms and roles of synaptic plasticity has taken on grave new

urgency as researchers around the world have discovered more and more ways in which diseases
are linked to altered synaptic functioning. Key questions drive much work in the field now. How do
disruptions of healthy synaptic plasticity result in cognitive disorder? At what points do disease
mechanisms interfere with normal plasticity mechanisms?

Excitement surrounding these questions has driven continuous
expansion of this field over many years. This is evident in the frequency
of publications tied to the key words “synaptic plasticity” (Figure 1) that
illustrates the large and growing importance of this research. However,
this proliferation of data and the rapid expansion of the field brings
many tactical difficulties. Researchers have a harder time staying
abreast of recent developments so they can focus on the biggest
questions for the future. New graduate students and postdocs entering
the field have less chance to meet and converse at length with others in
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7. Seminar Results and Future Implications:

This workshop gathered relatively small group of neuroscientists to exchange scientific
information and to foster future collaborations. In particular, we gathered early, mid and senior
level investigators studying different aspects of synaptic plasticity ranging from molecular
signaling, circuit level plasticity, and synaptic dysfunction related to mental illnesses Furthermore,
the size of the workshop and scheduling of frequent coffee breaks and group meals allowed
intimate interaction between the participants outside of the scheduled talks to further promote
exchange of ideas under informal settings. In addition, we asked 2 trainees (student or postdoctoral
fellow) per lab, which will allow the new generation of scientists to get immersed into the field. We
finally selected short talks from the submitted abstracts of the trainees, which allowed them to
gain exposure. In sum, this workshop accomplished the goals of scientific exchange, training, and
fostering collaboration among the US and Japan participants.

7. Other (implementation issues, feedback, etc.

For this size of meeting, the budget provided by this grant was extremely small. Only 5 sp
eakers was supported by this grant. It is very important to gather top scientists from Japa
n and US for

not only for Japanese science but also for the advance of science in the world. I hope budg

et size will be expanded in the future.



