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ngelopment of clinical tests to predict the severity of depression or suicidal
ideation.
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In this stud%, we validated the plasma metabolite biomarkers of depression
that we have previously reported with a new approach. It was found that when stratified by their
personality of depressive patients the biomarker ability to distinguish from healthy subjects is
dramatically improved in some personality groups. Furthermore, we validated the effect of biomarkers

on the treatment response to repeated transcranial magnetic stimulation (rTMS), a non-invasive
treatment for depressive patients. Finally, we discovered that some of the tryptophan/kynurenine
metabolites, which are thought to be established biomarkers of depression, are detected in the
plasma macroprotein fractions, and identified a newly tryptophan-carrying protein other than
albumin.



B X C-19, F-19-1, Z—19 (@)
1. WG LY 0B

AV BNV AT 5 H I R BRI E RO RS R cEE T b,
B FEEWEERE Z B L, BRRIERZ 7287 o4 d~—h — ORI Y #
B, TNE TICRIEED 5 OfREFH OBED b EREE ICBET 2 (Y4 A~—Dh—%
W5 L 72 (Setoyama ©2016), L2>L., 9 2JF & BT 2 MK 13, A ZEDINE T
ICES S E TS SN CEADBREMTLL TV 2 b DR EEL . fkFE L 72 REEEER S
TLINTWD, —f. I, Mo 250, BAIKTICMA <, FREK. BREE L
ERRA RIEIRE R T 2720, HICH) DR E I 7RI TIERL, ZNZTNORERICEEE L
T RBUFHIE ORI EEN TS, 22T, Thb A 4 v —h—DRREZ{T\VD
D, ¥ hT e —F oA A~—D—%FRHET DB ETH D EE X T,

2. WEEDHI

MEICHEE LIZEBON-A 2 R e —A-7 a7 4 — LMz g L 457 7 n
—FIZE - T, RIDBEBEAST DT A F~—H—DEREITH & & bIT,
VIRTHRE L9 DI EEEB L OH&Z LT WAR D 2 THIT 531 A~ — T — %
AEL. ZOMEREZ RIS X2 FEOBREE B Lz, 2 E TOMEDIRRE
TH U230 DIEEGUC B R AL > TR &2 T o T2,

(1) 2 OWBEEMNSHERBEE Y RE Lo TWDHIEICHEHL, Tk H72 IR
Bk 2 A S OIEETHIET 5 Z LI & » TIiE A A~ — I —DPERE
MEXEDLZENTEXDLOTIERNDN? &V ERGE L7,

(2) 9D NA A~ —H =3, DD OIFRBEAGIRIEE T b 5 AT RRIA 2% <R
FRE(TMS) DIRFR SUGTEIC K U TR 7R — L &7 D008 D I BGE LTz,

3) Ui WA LIS F~—I—DF T, NI T 77« FX L= AR
RGEHIE, BV TE L UCTHERER CIx 2 < # X7 BIH A L CEk
SNTNWDZ ENbooTo, TERZ OEMRZ /7 EIX, MR I8 EITFTE
THTIIT I TERONEND ZEPNRBIN TR, REFEIES TV
R, BT, ZORSA - B X BOBRR TV, FEEED S OB
T OEMR S T BIZENREONRAE T TND N E D DA,
9 DIRRE & O REE A MREE LT,

3. WD Tik

BRRARIRIT, HEEAFIEE T D IR MBIEDNNE L R v 77 U —D KD
DML OREB I MREEEOM L X 5>V 7 (Jukars— ) &R 72T
Gl L, £ FRRBMQ)DORREECH T2V | JRERFREHE D G ERR Y 7 & ik
W2z, FT2Q)DIREEIZ & 7o > TIIEE R FPEF IR D BERIR Y o 7L 242
727200 2, B)DORRGEIC TR HEOIMm L X 5 & H\ i,

4. WIZERER
(1) g X 2 JFRMLIC X 2 5 DA F = — 71— DEEL

RAE, DB GRS ORBINTE 2, [ 9 2P RE DFIE & EiELic
E fl 2 NOHERPREPESEET 5] LWIHIBIRZ D 2RO A~ — 7 —W5EicE
AL, ZHHpItEREIC S 2 2B 2 KA L 7z, AR M - ~—V F VT4 7 A ME



Eohbey 7774 7ERGMA
PR Wmaatk. Raktk. HLEME. A
EFET O IC D & | ER T /k-
means? 7 A XV vV TN EITV, D
OREE B X OEEREZ32D 7 7
AZ—=IHEL(MD, 2D 5 b,
HMEEERiA-7 7 22— (K1
TRIORAZ 7 2% —) BT
WANA A~ =D —% o725 DfFDH
e 7 v D HERE(AUC=0.907,
95%CI=0.83-0.96, p<0.01) (%, %
TBEMEHZREL e TOWEE %R
& L7-ET7 VERE(AUC=0.715,
95%CI=0.65-0.78, p<0.01) % 3& A>T
EELTWEZ xR RHLAZ(X2),
ZORERIE. S OROKBINTEE OB

Rick T, B - @EEEN O -

I OFEBERE
GrAtE - HREM)

§L Gl Lz A

o i 8

1.00-

0.00-
— = 0.00
FUTEZPVL
*¥XL=v )
L 4 = I P= 2N

2 HHEIC & SRAME & MBS 2 & B 5 DmiAItERE

mAREDICEL 3 5 2HEDOBHERE

—

'
0.25

A. Big-5(EHEREICKL 2LBBREDY 5 X4 —R&iT

Big-5 N: #iEEER A: GBI
c:pftE  O: BAfkiE E: At
W e
B x5-o%mBE
(o L= e ag

"u'l':| Iy HHW |||| | «"»IZ
o nft i el R |

B. 2 BREZMHRERICE > TIHICEWIILETES

§' I GAN— REE K5 OMBE
H? ) 1 43 43
! 2 A 2 48
ﬁ . 3 b 55 9
RS
B tEIC & S EBRERBOBAIL

SEZFAET 2 EPEETHL L ERRT
5, [H2KE] CTlIHERW
FIWA R L AT 5 DIRIC TR
Y2 7ER, [ 525
H] THRATHMAA LR

RO A ZHH TTizo 2ol g I

(AUC=0.91)

SWRER TR %, SEo [ 234
(AUC=0.72) RWER] oo 5 o ERE
| e T2 D& AT TH D ARENED
LISRE b, 2T, APLALD

O & M) & D KRR
BEEL DI, A ML REE
RS ORET L E LTHID

NTVAHASHBILA F L AET A~ ZDIMERFYEHE L A, A ML RATR
B b Y 777 vMET LT (K3) . 2 OWfFEiE. HERAE D S OfREE D

MEARHY L BET 5 L 2R L
WD TCORETH S, IO
Vo ThH JRATHERIC X o TR A 72
ZATICHFEEINE T, BHEDHD
DHEDL I MY T 7 7 VR D
R#YTHrEentr=vir—0ry
MZ LT 225, ZIROFEBICAEHA
ERHDLLIND, KIFEIE, HK
DFENICE Y, IDIFDO NN A XA
TR DR R RB L TE D,
L, NAF XA TDENITI 5T

#HEMKILR F LR (sDS)

(1H10%R)
- 10 B 3EH 118E merYT7PY
222222221 | e
e 5 .
— ) ECTLF S N _}
L 5070 i .: .
4x%10° .
2%10°-
-—-
WEIhf-TIR B8 spsE¥
=3 ORETHEETS

BE3ER FLRARKIZE DS OHEETHADRAIM &M b
V777 v ROEE



BEMBERBUGE WD D 5 D KBS v I W= EiEs kD b3, %O
TOFRBIZE D, HEBRESLCRILCE D —A—AD AL F 2 4 7 ZFHANTHEE L 72 {#51{k
EROEHR I I N S,

QML x>RFYOSERIULE P Y T 77y - FX L= VA Z VN7 BT
WABEMBLE Y 777 Y REFRREW 72 & D S DA A4~ —H — D AERETE
G DRI E ((TMS) DG FE G IC R U CshRIcHIE § 2 RE2 Ff o & 5 2> 2 BRGE
L7z €k, rTMS 238015 Dk A BG83 % [EMfE7n A 1 = X LT L 2 S Tuniny,
Z 2T, rTMS {G#EICE T s Rt RE o o RE o2, FRcr YV 77 7
VoL VRRICERE L T OO L2, ZOfER, (TMS BESML x5 P Y I
77 vEARBICHEMIE, Hickr b= v EARBICHAD I, #ic, L) FXL=
VEBIUOF XL VIBIIZEL LW R Do T, TiE, frTMSIAREICEEE L 72 UGS

LZR LW DIFRERTH 2, 55T ICTEGIE Z HGH ICRE 3 2 BERH 5,

(Ll x 5 RHYOEHCE b ) T+ 77 - ¥R VXY A2 HORE
MAPICFFES 5 HOE  pogszianommms

2 o
T OKHEIE) (Lais—ke wroms | F | R
IEEEIRRE CHEET 2 0 T MmL&> B
v EBREINIE 5
R T NT L v DS ' oflie '
137 <, XV REDE = ‘4in § - mEmE T
Ky SIREEOLRE, | p ot X
. m;}; “ m RILEV —
(TD 5\ Limllj\ﬁi\ ~ A 7ax v R IDVI—L IA4URIN—T4I)L 'ﬁ" > %%/
. . . (¢ = 40-100 nm) (¢ <500 nm) 'Y | u
VIN . BHEWET Y Y — D%ﬁv © © WED  SUORBAR
> N = y !
LD X 5 /NS e RS

HBETZZERmbTyw E4amL &5 KEMOREIE
5(X4), 2Dz &, /RIS DFENTEX, IMH o TREEFR] 2EHELZ [
7| DREZHTWBIGEE ST, ZoERITE

Serotonin pathway

BIRRE DS IEHE I K X T 7 W R 2R IR X SPNPUD NN N, 2
N, EBE 5 OO SAdv—A—D D i+ Foghan -+ Cpann »
SR LT E Ty VR, 0T M gL et o

R R TRIGL A LRINES R g Y
EHEILLINT W, 22T, INEWEET 15

70, ML x> O L & o5 7 BfE AT g | T R miENn
DA% T8 5 720 5T 3,000 LU % i X 3 10-

& 2 B SIBIEE T AU R K Tl §

L5 %aDMiL7, ZOME, I T 77y %M-

PEIL=ZV, FXLVYBALYOL) T LTy &

VARENCHR C BhET 3 RBIE, L x 5 hT S e
FFICX VY ASZECHES L CERE AT Y, %,,@;y:éqo‘*§s°;§«°;e\¢>°;¢°‘
1 20-30% 25 & LCHEELCWB T % ¥ N
BHEL7E (K5) . B5 F) T o7 oREMEMPOBERER HE

RIZ, FNWAHwra~w T T 74—V AT AL ->T, Lk 9% LRI E x5
L. FRENDOESICEENDLRS (F o _7EB I OREY) 28 BSOHTIC L 0T L
Tre TORER, PV N7 7 37 AT I VEDICBE SN OO, ZRLSOBEKX



B R BB RESIC B ENT-, T2 T, ZONEICEEND X LT RGN L
Tl A, FHERFLNRIEELT, a2vrZnrsua7 ) (RMPBPBRE S, FEEE K
HMENfca2vru a7 ) NI T N7 7 o EBIRET D E, HEKEGTHZ oMM
STz, R2MIZEICHIBECTAREND A, v~/ a7 7 —VEORIEEMR G G TE 5, I
FAMOEIEL (R EFT285E8) DRV T N7 7 o OlEERZFE L, RIESL S D
FEIEAR B L CW D ATREME B E 2 B D O TEEICMIT 2D T D,

— 0. EFICHIKFENZ L2, X L= - XX LUBAEICEENS HEIIL, T
TIVAETHAMPETHRNZ ERbrote, DD, FXL =V « XL UEED
MHEREERIX. Y 7 R 7 7 D & TR 2R TR S 0T D RTREMEA IR X
. ZHhb b X R BEOREGED., EEIZHTZED TN D,



9 9 0 0

Kuwano Nobuki Kato Takahiro A. Setoyama Daiki Sato-Kasai Mina Shimokawa Norihiro Hayakawa 231

Kohei Ohgidani Masahiro Sagata Noriaki Kubo Hiroaki Kishimoto Junji Kang Dongchon Kanba

Shigenob

Tryptophan-kynurenine and lipid related metabolites as blood biomarkers for first-episode drug- 2018

na?ve patients with major depressive disorder: An exploratory pilot case-control study

Journal of Affective Disorders 74 82
DOl

10.1016/j .jad.2018.01.014

Suzuki Hisaomi Ohgidani Masahiro Kuwano Nobuki Chr?tien Fabrice Lorin de la Grandmaison 13

Geoffroy Onaya Mitsumoto Tominaga ltaru Setoyama Daiki Kang Dongchon Mimura Masaru Kanba

Shigenobu Kato Takahiro A.

Suicide and Microglia: Recent Findings and Future Perspectives Based on Human Studies 2019

Frontiers in Cellular Neuroscience -
DOl

10.3389/fncel .2019.00031

Kato Takahiro A. Katsuki Ryoko Kubo Hiroaki Shimokawa Norihiro Sato- Kasai Mina Hayakawa -

Kohei Kuwano Nobuki Umene- Nakano Wakako Tateno Masaru Setoyama Daiki Kang Dongchon

Watabe Motoki Sakamoto Shinji Teo Alan R. Kanba Shigenobu

Development and validation of the 22- item Tarumi®s Modern- Type Depression Trait Scale: 2019

Avoidance of Social Roles, Complaint, and Low Self- Esteem (TACS- 22)

Psychiatry and Clinical Neurosciences

DOl
10.1111/pcn.12842




Tateishi Hiroshi Setoyama Daiki Kang Dongchon Matsushima Jun Kojima Ryohei Fujii Yuka 138

Mawatari Seiji Kikuchi Jun Sakemura Yuta Fukuchi Junko Shiraishi Takumi Maekawa

Toshihiko Kato Takahiro A. Asami Toyoko Mizoguchi Yoshito Monji Akira

The changes in kynurenine metabolites induced by rTMS in treatment-resistant depression: A 2021

pilot study

Journal of Psychiatric Research 194 199
DOl

10.1016/j - jpsychires.2021.04.009

Kubo Hiroaki Setoyama Daiki Watabe Motoki Ohgidani Masahiro Hayakawa Kohei Kuwano Nobuki 11

Sato-Kasai Mina Katsuki Ryoko Kanba Shigenobu Kang Dongchon Kato Takahiro A.

Plasma acetylcholine and nicotinic acid are correlated with focused preference for photographed 2021

females in depressed males: an economic game study

Scientific Reports -
DOl

10.1038/s41598-020-75115-4

Yamanashi Takehiko Iwata Masaaki Shibushita Midori Tsunetomi Kyohei Nagata Mayu Kajitani 10

Naofumi Miura Akihiko Matsuo Ryoichi Nishiguchi Tsuyoshi Kato Takahiro A. Setoyama Daiki

Shirayama Yukihiko Watanabe Ken Shinozaki Gen Kaneko Koichi

Beta-hydroxybutyrate, an endogenous NLRP3 inflammasome inhibitor, attenuates anxiety-related 2020

behavior in a rodent post-traumatic stress disorder model

Scientific Reports -
DOl

10.1038/s41598-020-78410-2

Erabi Hisayuki Okada Go Shibasaki Chiyo Setoyama Daiki Kang Dongchon Takamura Masahiro 10

Yoshino Atsuo Fuchikami Manabu Kurata Akiko Kato Takahiro A. Yamawaki Shigeto Okamoto

Yasumasa

Kynurenic acid is a potential overlapped biomarker between diagnosis and treatment response for 2020

depression from metabolome analysis

Scientific Reports

DOl
10.1038/s41598-020-73918-2




Setoyama Daiki Yoshino Atsuo Takamura Masahiro Okada Go lIwata Masaaki Tsunetomi Kyohei 279

Ohgidani Masahiro Kuwano Nobuki Yoshimoto Junichiro Okamoto Yasumasa Yamawaki Shigeto

Kanba Shigenobu Kang Dongchon Kato Takahiro A.

Personality classification enhances blood metabolome analysis and biotyping for major 2021

depressive disorders: two-species investigation

Journal of Affective Disorders 20 30
DOl

10.1016/j . jad.2020.09.118

Kato Takahiro A. Katsuki Ryoko Kubo Hiroaki Shimokawa Norihiro Sato- Kasai Mina Hayakawa 73

Kohei Kuwano Nobuki Umene- Nakano Wakako Tateno Masaru Setoyama Daiki Kang Dongchon

Watabe Motoki Sakamoto Shinji Teo Alan R. Kanba Shigenobu

Development and validation of the 22- item Tarumi®s Modern- Type Depression Trait Scale: 2019

Avoidance of Social Roles, Complaint, and Low Self- Esteem (TACS- 22)

Psychiatry and Clinical Neurosciences 448-457

DOl
10.1111/pcn.12842

LCMS

51

2019

2018




- LC-MS

2018

2018

Daiki Setoyama

LCMS-Based Plasma Metabolite Biomarker Analysis of Major Depressive Disorders: A Novel Approach

Shimadzu Global Innovation Summit2019

2019

Daiki Setoyama, Dongchon Kang

Highly Effective Preprocessing for LCMS-Based Plasma Metabolite Biomarker Analysis of Depression

Metabolomics2018

2018




2020

592-598

(Kato Takahiro)

(70546465)

(17102)




