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Discovery is seeing what everybody else has seen,
and thinking what nobody else has thought.
— Szent-Gyorgyi Albert
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We are pleased to announce that the 5th Human Brain Imaging Conference will be held on
September 17th (Friday) - 18th (Saturday), 2021. Last year, in view of the corona pandemic, we
reduced the scale of the conference and held it as a one-day web-based conference with lectures.
However, since there is still no prospect of holding the meeting safely on site, we regrettably decided
to hold the meeting online this year again. Unfortunately, we will not have the meet the experts
session and social meetings. However, we hope to make the most of the merits of the web-based
conference, which will allow busy researchers from Japan and abroad to participate in the lectures
and symposia with relative ease. Special lectures and international symposia from overseas will be
held.

The JHBI was established in 2017 by several neuroimaging researchers who thought it
necessary to (re)construct the human brain imaging community in Japan. It aims to provide a forum
for researchers in the fields of neuroscience, informatics, Erudite, cognitive science, psychology,
clinical medicine, etc. involved in human brain imaging research to present their findings, exchange
information, and encourage young researchers. Even though the world is in a difficult situation, we
believe that it is meaningful to continue to provide such opportunities. We hope that many of you
will participate in this workshop and that it will become a useful place in line with the purpose of this
workshop.

Hidehiko Takahashi (Tokyo Medical and Dental University), Chair of the Executive Committee
Tetsuya Matsuda (Tamagawa Univ.), Secretary
For 5th Japanese Meeting for Human Brain Imaging
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9817H 16:15-17:00
ESHIE
MRI Methods for Crossing Scales in Neuroscience

Karla L. Miller Wellcome Centre for Integrative Neuroimaging, University of
Oxford

There is an increasing consensus in the neuroscience community that the next major advances
in neuroscience require us to span scales, species and tools. In this talk, I'll present examples
of how our group is taking on this challenge by directly comparing MRI with microscopy. [l
overview the technical challenges for performing these kind of studies, particularly in whole-
brain samples. [I'll describe a range of kinds of investigation that this can enable. Finally, Ill
discuss how we're aiming to integrate this into a broader range of imaging studies, including
virtuous cycles of discovery-hypothesis-discovery linking in-vivo, ex-vivo, animal and population
neuroimaging.
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Diffusion MRI: from microstructure to macroscale
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Laminar fMRI in humans: promises and challenges
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References :

Yu et al, 2019. Layer-specific activation of sensory input and predictive feedback in the human
primary somatosensory cortex. Sci. Adv. 5, eaav9053.

Yang et al, 2021. Linking cortical circuit models to human cognition with laminar fMRI. Neurosci.
Biobehav. Rev. 128, 467-478.
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Hyperscanning fMRI to reveal the neural basis of sharing
information
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v 7' (Hyperscanning) T# 3. NA/R—RFx v 27 Tld, ZEHLLIFZFNULLS]AERICOI 2
Zhh—varvELTWBRRPIZ, SMELED O MED % LB T L EIE R\ 4% (functional
magnetic resonance imaging; fMRI) , B & (electroencephalogram; EEG) , B &
(magnetoencephalogram; MEG), ¥&8ERT R/ ¢ 7% (functional near-infrared spectroscopy; fNIRS),
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[1] J. Koster-Hale and R. Saxe, Neuron, 79(5), 5, 836-848, 2013. [2] L. Schilbach et al., Behav. Brain
Sci., 36(4), 393-414, 2013. [3] C. D. Frith and U. Frith, Neuron, 50(4), 531-4, 2006. [4] H. Xie et al.,
PNAS, 117(37), 1-23, 2019. [5] S. Dikker et al., Curr. Biol., 27(9), 1375-1380, 2017. [6] W. Zhang and
M. M. Yartsev, Cell, 178(2), 413-428.e22, 2019. [7] T. Koike, H. C. Tanabe, and N. Sadato, Neurosci.
Res., 90, 2015. [8] I. Konvalinka and A. Roepstorff, Front. Hum. Neurosci., 6, 215, 2012. [9] Y.
Minagawa, M. Xu, and S. Morimoto, Jpn. Psychol. Res., 60(4), 4, 196-224, 2018. [10] K. Friston and
C. Frith, Consciousness and Cognitiion, 36, 390-405, 2015
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9818H 10:05-10:20

By VRS T L

Dissecting Brain and Disease with Harmonized MRI in
Brain/MINDS-Beyond

Takuya Hayashi RIKEN Center for Biosystems Dynamics Research

Recent progress in brain MRI technologies have allowed population-based brain imaging
research projects, such as human connectome project (HCP) and UK Biobank. They enabled in-
vivo parcellations of the human cerebral cortex (1) and revealed usefulness of imaging metrics
for predicting systemic and brain diseases (2). A human brain MRI project has recently started
as a part of Brain/MINDS-beyond (HBM-BMB), a national strategic brain science project in
Japan. The goal of the project is comprehensive understanding of brain and neuropsychiatric
diseases using multi-modal MRI and Al-based technologies. HBM-BMB adopts multiple 3T MRI
scanners with accelerated imaging and develops a set of harmonized MRI protocols for multiple
scanners (HARP) and preprocessing pipelines of MRI data to estimate brain metrics related to
cortical architecture, function, and connectivity (3). Study design included sampling from cross-
scanner traveling subjects (TS) and modeling of TS-based statistical harmonization for
classifying neuropsychiatric disease (4, 5). The project will collect data from over 2000 patients,
and all the imaging preprocessed data, demographic and clinical information, harmonizing
database will be made publicly available by 2024. The MRI-based brain metrics will be developed
and validated in a joint project, which compares those obtained by species-harmonized MRI with
‘sround truth’ neuroanatomy in non-human primates (6). In this talk, the strategies, preliminary
results and perspectives of harmonized MRI studies will be discussed.

References
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Okamoto, S. C. Tanaka, M. Kawato, O. Yamashita, H. Imamizu, Harmonization of resting-state functional MRI data across multiple
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9H18H 10:20-10:35
s VRIS A
Harmonization of multi-site diffusion MRI data

Yogesh Rathi Brigham and Women’s Hospital, Harvard Medical School, Boston.

MRI data acquired from multiple scanners is affected by several site specific effects such as the
vendor specific reconstruction algorithm, the sensitivity of the receiver coils, as well as
differences in acquisition parameters. This is especially true for diffusion MRI data.
Consequently, direct pooling of data from different scanners can result in dramatically decreased
statistical power in detecting subtle changes in the white/gray matter tissue microstructure. Our
experimental work shows that these scanner effects are non-linear and vary across different
parts of the brain. In this talk, | will present our algorithm on harmonizing dMRI data acquired
from multiple scanners for retrospective as well as prospective multi-site studies. In particular,
key advantages/disadvantages of this method compared to the standard methods of statistical
covariates or meta-analysis will be discussed. | will also talk about our ongoing efforts on
harmonizing 30,000 subjects from ABCD, HCP and HBN databases, which will enable very large-
scale data analysis using any type of dMRI model.
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9818H 10:35-10:50

5] D A N

Psychotic experiences and stressful environment in childhood
are associated with schizophrenia specific brain
characteristics during adolescence

Shinsuke Koike  The University of Tokyo Institute for Diversity and Adaptation
of Human Mind (UTIDAHM)

A multi-site volumetric MRI mega study showed that patients with chronic schizophrenia have
increased pallidum volume compared to healthy controls (van Erp et al. Mol Psychiatry 2016).
The characteristics was well-replicated in a Japanese multi-site mega study (Okada et al. Mol
Psychiatry 2016). In addition, the study also found the laterality alteration of the pallidum
volumes in patients with schizophrenia. These volumetric and laterality alterations were also
found in multi-site studies for different clinical stages of schizophrenia such as first-episode
schizophrenia and ultra-high risk for psychosis (Sasabayashi et al. Schizophr Bull 2020; Okada
et al. Transl Psychiatry 2018), suggesting that the pallidum could reflect a pathological
progression in schizophrenia. Thus, a question arises that when and how the pallidum volume
and function alter through the life course according to the disease progression. Cohort studies
are categorized as prospective studies and are able to know the development of the brain and
psychopathology, as well as a causal relationship between them. Tokyo TEEN Cohort study
project (http://ttcp.umin.jp/) is a cohort targeting adolescence in Tokyo, Japan. More than 3,000
population-representative children received multi-disciplinary assessments every 2 years (Ando
et al. Int J Epidemiol 2019). Of these, around 400 participants also received multi-modal brain
image scans every 2 years (Okada et al. Psychiatry Clin Neurosci 2019; http://klab.c.u-
tokyo.ac.jp/project/cohort/pn-ttc/). Now, the participants reach age at 18 years, and we can
start to see the relationship between adolescent brain development and the onset of
psychological symptoms using more than 1,000 brain images. In this presentation, we would like
to introduce clinical studies in various clinical stages of schizophrenia and then cohort studies
of the relationship between sub-clinical psychotic symptoms and brain development.
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Harmonization of structural and functional MRI data across
multisites in the ABCD and IMAGEN projects

Bader Chaarani Department of Psychiatry, University of Vermont

Analyzing large datasets across multisites is critical in scientific research to establish robust
and generalizable findings that reflect variance across different populations. In neuroscience,
large longitudinal datasets, such as IMAGEN and the adolescent brain cognitive and
development study (ABCD), offer the advantage of tracking neurodevelopment across multiple
timepoints with high reproducibility (Chaarani et al., 2021). In addition, they provide enough
statistical power to detect original and unique findings, such as associations of grey matter
volume and BOLD fMRI activation with low substance-use exposure (Chaarani et al., 2019, Orr
et al. 2019, Whelan et al., 2014). Collecting and processing large neuroimaging datasets across
multisites face many major technical challenges such as inter-scanner variability across sites,
differences in sample demographics (i.e., age, race, socio-economic status) and requiring
robust and fully automated pipelines with minimal manual quality control. Here, we show how
the ABCD and IMAGEN projects handle these challenges during recruitment and data
processing. We also highlight fMRI BOLD variance in post-processed data within scanner
(manufacturer, site, and software), sample demographics, and different processing pipelines.
Finally, we recommend the best practices to deal with multisite variance in ABCD and IMAGEN

datasets when running neuroimaging analyses.

19



5 5 Bl M A — S IARS

KITREER | BRRE (RRERERKE)

FITEE  MEX—(FRERERKXE) MBEEN(FNKRE). EEEFL(BRARIZIRFHEIBEIRFAIAR) MGt R CF AT AT A antiee
REART> 5 ) AEAMACREAE) MAHEE (BB SHREEN S RBERSME T > 5 —) STHAK (KRAZE) M E EN(E
A - RERAR TS ) B [BBCREPAE) B RB(RBARE). HRBEI(BXEKXRSE). /WNIIBR(EREXRE). HRF(ELAXR
F). BIEFZ(ALIRERIKRZE). /NRZ(Sony CSL). MABF(RRAT). LWHEFF(ETFRIERIMARHFEEREHIREFZHR ST

BB FINKEZMBIZANR WHEEHARE

T194-8610 REHTHME/IF¥E 6-1-1 TEL 042-739-8265 E-mail: humanneuroimaging@gmail.com

EBE  hHED

EBRRAIY D  BRERE(RRERERIAE), LRI —(RRERERAE). EREAA(BRRIZRIEAEEIRZAIA). 1E) | BECRED
RZ) MAEE (BB ERFEERN SRR ERESMR T 5 —) Mt CRL AR P iR ZMRE T >~ —) LB NEE(F/IIX
ZAIZIATRT) AR (B AR IASEREEIRFIATAR) WIS F (B L F AR PR e RE R 2R > 5 —)

HAE AR FEHEFA - HEAFRHR TESHENFRTRNLSR] BRI FRFHABEIR AT, B F AT EMEENFMATRE
-



	表紙
	スライド番号 1


