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Developmentofamethodological framework for aneuroimaging-based biomarker of neuropsychiatric
disorders and its clinical application including the decoded neurofeedback (DecNef)

AL - 5|
HR K

KEFRLE R IER
AR B L)L A
F{TBh#, Ph.D.

1993 FEHUR R F BRI B R 2225, 2001 Aok E == —

S— 7ML KR EAE T (PhD, Earth and Space Sciences)s,
2005 4F H ARER R FEB P EBIZ, 2009 FHFEKFR
PR E R SRR E T 0 B - FHTEBh AR T, 2013
4 A X0 Eigk,

YAHATA, Noriaki, PhD

Assistant Professor, the University of Tokyo Hospital;
Department of Youth Mental Health, Graduate
School of Medicine, the University of Tokyo

1993 Graduated from Faculty of Science, the University of Tokyo.
2001 Ph. D. in Earth and Space Sciences from the State University
of New York at Stony Brook. 2005-2008 Assistant professor at
Nippon Medical School. 2009-2012 Assistant professor at Dept. of
Neuropsychiatry, the University of Tokyo. 2013 current position.

MR TIE, ZORERCHBICEDDZER N
FEH IS TELT, WKL E CREDR
WroTlR GBI D — B L7 D KO A A~ — T — 4
FOE EITHD, TAVE TR R 0] 5 2 8 L Crg
YR BOBREZTRD L9 LT DR LTS T&E T
M, UTE, ZERHRBENIRE S I E{8  (resting-—state
fMRI) 2B OB RERY 0 i & /3 F — &3k,
%Wf%@%fﬁ%%zi9&ﬁ“éaﬁ%iﬂﬂﬁi‘lﬁ%@@‘f
W5, 5%, TNERKR~NCHTL2012E, o
@#V?’zlﬂ%ﬁﬁb\f£b§%/<4z‘v~w~ﬁﬂﬁ%§%@&>
FEROEEME « ZYMEZRRGEL TS ELRH D, K
MFIECIE, BMERRE LEEENDIEINTZ
B ORI G T — & LER KRR A S LI, FEE R
RO DI A Mk 7 I Ko T L, R AR
DB CELT NTYR LA T D, ARG R
DNAF~ =T =BT, HEFAARTET LIERD
DIRE R BN E DI ERFI L%, MO
AL Z BT AR DR BORE AR BB FH v RE 7R
NAF~—T1— DR ERARD, YL E DS |
BB CHEMEINDT 2—T v R=a—a7 4 —R/\y
(DecNef) & HWEBIRFEORATIE, 74—Ry

UR GO A RAE R BIELL TS
~ =D BB O EATHAR DR T,

The etiology and pathophysiology of neuropsychiatric
disorders have remained largely unknown. At present,
there is no biomarker available that can be used as an
aid in determining diagnosis or in planning treatment
strategies for patients. Recently, there have been anumber
of attempts to characterize neuropsychiatric disorders
through the analysis of neuroimaging data. In particular,
the pattern of inter-regional functional connectivity
measured in resting-state functional magnetic resonance
imaging (rsfMRI) has shown great promise as a means
to delineate the pathological brain. However, to form
an rsfMRI-based biomarker in neuropsychiatry and to
apply it in clinical settings requires that its reliability
and validity be evaluated on a large sample of patients
and normal controls. Here, based on neuroimaging
(primarily rsfMRI) data and its associated clinical
information, we aim to establish a methodological
framework that enables optimal extraction of disorder-
specific features of the brain and thereby to form a
machine-learning-based algorithm for the objective
identification of neuropsychiatric conditions. Regarding
this as a biomarker of a neuropsychiatric disorder, we
will evaluate its efficacy in the diagnosis of autism
spectrum disorder and depression. We will then attempt
to develop a biomarker that can be applied to multiple
disorders by taking the effects of psychotropic drugs into
account. Finally, the use of the biomarker will be further
extended in the therapeutic application of the decoded
neurofeedback (DecNef), specifically, as a means to
select the feedback target and to evaluate its efficacy.
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Fig. Schematic diagram illustrating development and
clinical application of a biomarker in neuropsychiatry.
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