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For this academic year, the unit’s research activities focused on the continued use of the
functional connectivity overlap ratio (FCOR), a network metric developed by the unit to identify
connector hubs in the brain at the voxel level resolution using resting-state functional MRI. Using
FCOR, we have identified cerebellar connector hubs located in the posterior cerebellum, especially
in lobules VI, VII, and IX, and mainly connected to the core neurocognitive networks such as
default mode and executive control networks in the brains of young healthy individuals [1]. We
have also identified connector hub alterations in neurological and psychiatric disorders.
Specifically, we have identified connector hubs in the cerebellum, midbrain, thalamus, and insula
that showed significant connectivity alterations with several brain networks in patients with
schizophrenia compared to healthy controls [2]. In addition, in patients with Parkinson’s disease,
we have also identified two sets of connector hubs mainly located in the cerebellum and
sensorimotor cortex with significant connectivity alterations with multiple brain networks [3]. We
have also found that cerebellar and thalamic connector hubs appeared to play significant role in
the propagation of the tremulous oscillations responsible for essential tremor (Bagarinao, et al,
under review).

Our collaboration with colleagues from the Department of Neurosurgery, Department of
Pediatrics, and Department of Neurology of Nagoya University Graduate School of Medicine has
also yielded several publications on the potential use of resting-state functional MRI for epilepsy
surgery [4], application of simultaneous fMRI and EEG recordings to examine the involvement of
different brain structures in epilepsy [5,6], and the use of diffusion-weighted imaging to identify
fiber-specific white matter impairments in patients with amyotrophic lateral sclerosis [7]. Aside
from internal collaborations, we have also started collaborations with institutions from outside
Nagoya University including the Department of Neurology in Fujita Health University and the
National Center for Geriatrics and Gerontology.

List of Publications:

1. Kawabata K, Bagarinao E, Watanabe H, Maesawa S, Mori D, Hara K, et al. Functional
connector hubs in the cerebellum. Neuroimage. 2022;257: 119263.
doi:10.1016/j.neuroimage.2022.119263

2. Yamamoto M, Bagarinao E, Shimamoto M, lidaka T, Ozaki N. Involvement of cerebellar and
subcortical connector hubs in schizophrenia. Neurolmage Clin. 2022;35: 103140.
doi:10.1016/j.nicl.2022.103140

3. Bagarinao E, Kawabata K, Watanabe H, Hara K, Ohdake R, Ogura A, et al. Connectivity
impairment of cerebellar and sensorimotor connector hubs in Parkinson’s disease. Brain
Commun. 2022;4: fcac214. doi:10.1093/braincomms/fcac214



4, Maesawa S, Bagarinao E, Nakastubo D, Ishizaki T, Takai S, Torii J, et al. Multitier Network
Analysis Using Resting-state Functional MRI for Epilepsy Surgery. Neurol Med Chir (Tokyo).
2022;62: 0a.2021-0173. doi:10.2176/nmc.0a.2021-0173

5. Ito Y, Maki Y, Okai Y, Kidokoro H, Bagarinao E, Takeuchi T, et al. Involvement of brain
structures in childhood epilepsy with centrotemporal spikes. Pediatr Int. 2022;64: e15001.
doi:10.1111/ped.15001

6. Maki Y, Natsume J, Ito Y, Okai Y, Bagarinao E, Yamamoto H, et al. Involvement of the
Thalamus, Hippocampus, and Brainstem in Hypsarrhythmia of West Syndrome:
Simultaneous Recordings of Electroencephalography and fMRI Study. Am J Neuroradiol.
2022;43: 1502-1507. doi:10.3174/ajnr.A7646

7. Ogura A, Kawabata K, Watanabe H, Choy SW, Bagarinao E, Kato T, et al. Fiber-specific white
matter analysis reflects upper motor neuron impairment in amyotrophic lateral sclerosis.
Eur J Neurol. 2022;29: 432-440. doi:10.1111/ene.15136

2) FHEEED

As part of the Introduction to Data Science course, the unit provided a lecture to first-year
undergraduate students introducing background knowledge of neuroimaging, including how to
acquire neuroimaging data using magnetic resonance imaging (MRI) and how to use these data to
study the brain. We also introduced the basics of functional MRI data analysis to second-year
students taking this year’s Practice in Health Informatics course. The unit is also in charge with a
basic seminar class for first-year undergraduate students with the general theme of “Artificial
Intelligence in Healthcare” starting this year. In addition, the unit also welcomed for the first time
three undergraduate students (two students from the Department of Occupational Therapy and
one student from the Department of Nursing) who joined the unit for their graduation research
work.

3) RF¥RHEFEE

For graduate students, the unit provided lectures introducing functional neuroimaging as part of
the Introduction to Health Care and Medical Technology and the Introduction to Health Science
Data Analysis courses.

(BAGARINAO Epifanio Jr Tila)
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	(6)Ⅵホームカミングデイ・市民公開講座（担当専攻主任（看護））



