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The study aims to develop fMRI analyses to identify disease-specific
abnormal neural activity. First, we compared the spatiotemporal pattern of BOLD signal and that of
the hemodynamics and showed that there might be multiple global neural activities besides local
synchronous activity (i.e. so-called resting-state network: RSN) (Amemiya et al. Neuroimage 2016).
In order to understand the basis of the interaction between networks, we further try to develop an
analysis that enables the separate identification of both components. We have also developed a
method for detecting spatiotemporal asymmetry of the spontaneous nerve activity and reported it
together with the usefulness of the integrated multi-echo denoising strategy (Amemiya et al. MRM
2019).
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Direct decomposition of rs-fMRI data

Decomposition of rs-fMRI data post vascular time lag regression
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Decomposition of rs-fMRI data post vascular regression
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MRI multi-echo
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Resting-state fMRI language network & laterality mapping

L]

Correlation Maps

=
=

?h X i};
i %‘;‘h : Language mask

a3t e BN {-00,26,5)

fm? Laterality Index
" =%
3 == ol
2 ti . T
Z SRR
m i :3
g g i b
3 sum 2 "o
5 IR WEL ME) MEL MED SE J
2. TMRI laterality [4]1
Al1-3 multi-echo (MEL1  multi-echo + (ME2)
single-echo + (SE) ME1
ME2 SE
Z-score ME1
B1-3 laterality map task fMRI ©
Laterality index ® laterality index
ME1 LI(NUM)

[1]

[2]

(3]

[4]

Amemiya S, Takao H, Hanaoka S, Ohtomo K (2016) Global and structured waves of rs-fiRI
signal identified as putative propagation of spontaneous neural activity. Neuroimage
133:331-340
Kundu P, Brenowitz ND, Voon V et al (2013) Integrated strategy for improving
functional connectivity mapping using multiecho fMRI. Proc Natl Acad Sci U S A
110:16187-16192
Kundu P, Voon V, Balchandani P, Lombardo MV, Poser BA, Bandettini PA (2017) Multi-echo
fMRI: A review of applications in fMRI denoising and analysis of BOLD signals.
Neuroimage 154:59-80
Amemiya S, Yamashita H, Takao H, Abe O (2019) Integrated multi-echo denoising
strategy improves identification of inherent language laterality. Magn Reson Med
81:3262-3271

2
Amemiya S, Yamashita H, Takao H, Abe 0. Integrated multi-echo denoising strategy

improves identification of inherent language laterality. Magn Reson Med.

2019;81(5):3262-3271. doi: 10.1002/mrm.27620.

Amemiya S, Takao H, Hanaoka S, Ohtomo K. Global and structured waves of rs-fMRI signal
identified as putative propagation of spontaneous neural activity. Neuroimage.
2016;133:331-340. doi: 10.1016/j-neuroimage.

3

rs-fMRI temporal lag analysis reveals structured propagation of
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