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[English Edition]

Awarding Reason for the 3274 Kihara Memorial Foundation Academic Award

Title : Elucidating the circuits and physiology of hippocampal memory
Award Winner : Dr. Thomas McHug

How do memories form? This is a question that we have all asked ourselves. Dr.
Thomas McHugh has used cutting-edge technology to investigate "memory" as a
biologically understandable phenomenon. His prolific publication record is
impressive, focusing on the neural activity of the hippocampus, the brain region
essential for memory formation, as well as the mechanisms involved in the storage
and retrieval of "memories" and the neural circuits that regulate these processes.

Foremost among McHugh's accomplishments is the incorporation of
genetically engineered mice that allow the manipulation of genes in a brain region-
or cell-type-specific manner into systems-level memory research. In doing so, he laid
the groundwork for current neuroscience research that relies heavily on genetic
modification such as optogenetics or neural activity imaging. In addition, by
adapting emerging techniques in the field, he successfully recorded the activity of a
population of hippocampal neurons (engrams) that are active at a particular time to
produce memory traces. Based on his findings, he and others propose that the
reactivation of the engram hippocampal neurons triggers memory retrieval by
serving as a memory index.

In addition to these studies, he has recently extended his research to the
neural circuits surrounding the hippocampus, including the discovery of circuits that
convey "novelty" to the hippocampus. Specifically, contextual "novelty" and social
"novelty" are detected in a part of the hypothalamus, typically thought to be a region
involved in innate behaviors and transmitted these signals to different regions of the
hippocampus. He has also been active in developing new research techniques, such
as nanoparticle-based methods for deep brain stimulation, as well as the study of
neurological diseases from a broader perspective, thus we look forward to his future
activities.

Dr. McHugh's work has made a significant contribution to memory research, and he
is expected to continue to play an increasingly important role in the future. He is
already recognized as a world leader in the field, and has made outstanding
contributions to the publication of research from Japan. For these reasons, it was
concluded that the achievement of Dr. Thomas McHugh makes him worthy of the
recipient of the 32" Kihara Memorial Foundation Academic Award.
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