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AIC: Akaike information criterion
ANCOVA: Analysis of covariance
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AUROC: Area under the receiver operating characteristics

BARS: Bipolar at—risk criteria

BD: Bipolar disorder

BIC: Bayesian information criteria

BIS: Barratt Impulsiveness Scale

BLRT: Bootstrap likelihood ratio test

BMI: Body mass index

BPSS—AP: Bipolar prodrome symptom scale—abbreviated prospective
BRIAN: Biological rhythms interview of assessment in neuropsychiatry
CD—RISC: Connor—Davidson resilience scale

CGI—-S: Clinical global impression—severity scale

CHR: Clinical high risk state

CHR~-BD: Clinical high risk group —Bipolar disorder

CHR~-MDD: Clinical high risk group — Major depressive disorder
CHR—-PL: Clinical high risk group — Pluripotent

CHR—-PRS: Clinical high risk group — Psychosis risk syndromes

CI: Confidence interval

CSM: Composite scale of morningness

CTQ—SF: Childhood trauma questionnaire—short form

CV: Cross validation

DAVID: Database for annotation, visualization and integrated discovery
DEP: Differentially expressed protein

DSM-5: Diagnostic and statistical manual of mental disorders, 5th edition
EDTA: Ethylenediaminetetraacetic acid

FDR: False discovery rate

FEP: First episode psychosis

GAF: Global assessment of functioning

GF: Global functioning: social and role scales

GO: Gene ontology

GSS: Global seasonality score

HAM-—A: Hamilton rating scale for anxiety
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HAM-D: Hamilton depression rating scale

HSD: Honestly significant difference

LASSO: Least absolute shirinkage and selection operator
LC: Liquid—chromatography;

LC—MS/MS: Liquid—chromatography tandem mass spectrometry
LMR: Lo—Mendell-Rubin likelihood adjusted test

LPA: Latent profile analysis

MDD: Major depressive disorder

MRM/MS: Multiple reaction monitoring/mass spectrometry
PANSS: Positive and negative syndrome scale

PQ—B: Prodromal questionnaire—brief

QIDS: Quick inventory of depressive symptomatology

ROC: Receiver—operating characteristic

saBIC: sample adjusted Bayesian information criteria

SAD: Seasonal affective disorder

SCID: Structured clinical interview for the DSM—IV—TR axis I disorder
SD: Standard deviation

SE: Standard error

SF: Selection fraction

SIPS: The structural interview of psychosis risk syndromes
SOPS: Scale of prodromal symptoms

SPAQ: Seasonal pattern assessment questionnaire
STAI-S: State—trait anxiety inventory — state

STAI-T: State—trait anxiety inventory — trait
WHOQOL—-BREF: WHO quality of life—BREF

YMRS: Young mania rating scale
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T8
S

9
)
i=]

=

A
=

2 59 9k FEP
7}

=
=

)

1-2. 34148 AT
FEP, CHR—Extended % BD &

2
BD

B

;AO

ol

7599 HC7F H& RH AT
HC$ CHR-BD, BD

flow, (2) AA7t

3

o} ¥kdl, HC, CHR—-PRS, FEP9] &

=3

3}
=

B

xr
il

i
al

HCo]

o A® 22.7A4) 9 4599 HC

o

1)

Fol 17-30A4(

°©

]

o

A

Bl

=

=

20.7A|2 o]
1—-4. AY7=
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o|J

tR o, 184 Wk
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A
Al
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fife)

off ket 5w gk,

7t

aip
3

2-1. F2344% AT 2 1HWT T BIMET

7} 3 & (Hamilton Depression Rating Scale, HAM—-D).

[¢]

0.0 =
T=0

de

s

=% WAt 37

=]
=S

7}

k)

(€]

Lol (36).
A AFHEE 076901 (37), =AY H9

d€

2o R A

%

HAM-D= 1770

AF &=

Y

Fla=gis

=]
=S

-
R

)

o]
=

SE

’

il

Ao M=

A AT (38) 9

e

o

AHg

=
=

=o]#2] HAM-D

o

o] HAM-D

S

sheieh.

s

48 A A5

b |

Young %% ¥7} H % (Young Mania Rating Scale, YMRS)
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3ol

<]

A}

= A

A7 kA

% e

g g

-
R

YMRS

FATH(39, 40).

S

A%

YMRS

11719

z, &

1

K

)
110

~
ﬁo

)

)

o

i

tel YMRS F3 3 37K

S

<]

0.73%12.7 (40),

& Argahen,

|

229

A ABATUD Y 8

FUel B¢ H7} % (Hamilton Rating Scale for Anxiety, HAM—A).

iAo A 7

-
R

HAM-A

~
ﬁo

e

0

To|th(42, 43). 147 g ow

=]
=S

A
mw

0|

S|
=i

0-56

"o el

3

B7hEH,

o/

2 3Z=3F H% (Positive and Negative Syndrome Scale,

PANSS)

NJo

=
R

PANSS
192

L —
R

PANSS

T=th(44, 45).

=]
=S

s

R R B

44l

0|

M

30719 &

gt

el weh 1-780% B}

"

K

"

717 = o]

vt}

F7F 71Fel

)

=]
RN
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ATH(45).

A HE-AZE (Clinical Global Impression—Severity,

CGI-S)

mw

N_.o
Njo

" $Avh e

-
R

CGI=S

Lo|th(46).

=]
=S

sh=

37}

L X
A= h=

x5;€|]_

%]- OH ' ’

71s

o3
i

ol

TR-FHAE,

37} 2 X (Global Assessment of functioning, GAF)

=
o

32 7

AR gxpe
of o

GAF+=

L&olth(47, 48). 1-1008 o=

= owal

3

I g7k

3]

=
[€)

94 7]

2]
4
37}

T,

S

°ox H7t

b 04

3
pis

g Yusk Fsolel BER

1A
[€)

&, A

~
ﬁo

o)
q

X
e

)

10709
F7} o= F7ke

S

S
=

1-1004

WNEF A 7= 5o

PN
T

sher B

IS

9]

)

A

71s

s

A, A

1:.6‘
LI S §

o)A

ﬁo
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2-2. FLANAE 19FT FII=T
DSM-IVE 1 Fof S 3 Fx3td IAH WD (Structured
Clinical Interview for the diagnostic and statistical manual of mental

disorder—IV—TR axis I disorder, SCID-I)

SCIDE= DSM PR ZE 7imtog FoAAAZ e 2AdS gy
skl dE FxstE WE =49, 50) A A3 183 o],

3. 9% wwz ¥4

RE AT FolAt 9 Y Fkd BAG Agel AL
AAstark. AAT Fhe Agvswyd G4EATd FIAT
e wuAs dgdel Adstgy, wuAs APl A%

AR AAY B AFEANL FRFA

3-1. 83 A8 AAF
MAMZ o EDTA HFH| AHste], 4C, 300rpmelA] 108 Z9ot

ek

AR sttt Eyd dF4S 70T B3P o, Geyer et al.
(2016) Wel wet =71 A=A 19). z2F g3 HA F A (8M
urea, 5mM TCEP, 20mM CAA in 0.1 M ABC)Z ZF7}sla MEZG 2

M= AHEetes 3dS HZASpslv d@iAlE WA, <Adsksh)
2

Aglstdh. EfAS o] g8t (E4—7]4 Bl& 1:1000) v drulz
13



walg e At B HE|== 10% trifluoroacetic acid®
AHd3tE e, Han et al. (2014) (51, 52)4 Hu¥ C18-

StageTipsE AFE3dlo] desalting 3Rt A AHEd AELS Ay

Azx7)eA s AxE o], A A7kA —80Tel A &akadtt.

3-2. FLAAAE 19PT #E Y A npA FRY HAE
Mongan et al.(2021) (53) dFeolA HAAS 1P HH 3

wdE oA wAE AFEANS AREste #HT ®Rasgiod

FoEAAS nATy wEE g A v A= SR

Mad W ooby =ETh 53], @AAA RudE ATES F2 g4l

o\

ueET AR =EEg o, 953 ddE v (64) o A gkste

wusY, 53 A% FAE BARouGs) o Je wds

oo & AeMe= FoAANAS uATT dd o @A mhA
5 A5 o] gt dlo]El wlo|d I}
St A 7ol A whalx] EA (High—throughput single liquid
chromatography—tandem mass spectrometry, LC—MS/MS) S %3
A vk SRS AEsiith(ad 1-1). 7S AdgdT 4
tlolE wholds F3] FoGANASH #dd 342709 @A wAE
A 5 Gtk E3h, 719-%¥ FEP, MDD, BD, HC® @4 Als&

Discovery sample set #2412 F3 Fog AT FAHAAo] Qe

120709) WA vhA FuEs AEskRch B AT Fu vk A
BN e FFAFe) B FoeEFsh ARE DA vbA (56)
8§55 FEEsh wdE dud apGNE B ATart gelw
HYATE ol w9k



tlo]g wlo]d ¥ Sxpyte] A= A FA S FI AEE g
Gy vAE A S FE In-silico trypsin digestion #}F S E35Ho]
WAl 7153 5 Tryptic peptideE &Qlsl, MRMeol| 2&3F peptide
sequences 7H= JEl|=E 14} filtering dFATH ©] 5 A 753
peptide ranking system (Peptide atlas, SRM atlas, CPTAC portal
) S Z MRM assay® 7'%E Zo] e HEFo| =0 scored T,
In—house spectrum libraryol4 A" FEFO| =9} peak intensity”}
=2 peptide®) scored & WA O Z FEo] =9 rankEs FoI5F T}
olE Fal Z WA Ao feel=E A, F 225719
heavy isotope labeled FElo|=E5 H 3L 225702 2R ¥ TOP
transitions AF&-3F multiplex MRM HHE#48 F3 %2 $Elo] =0
st P FQlstal, endogenous HEFOIEE] 3 o] ranges:
gkQlsle] multiplex MRMO 2 A& 7hs3st 1587012 FElo] = (92719

M) S A% ARstgeh(1Y 1-1).

3-3. ¥ FAAYE o8 ¥F O99d ¥ EH(Liquid
chromatography —multiple reaction monitoring—mass spectrometry,
LC—MRM-MS)

#E AEE 158709 #4 Eol=E AR, LC-MRM-MS
Ao ® HC, CHR, @4+ (FEP, BD)9 % wids A3}
SFth. < Mongan et al.(202D) 94 AAF 193+ Iwy
ey dAs AFEHYH(LC-MS/MS) S Tl Hisd o (53),

2 BAE ATE @A S
He AT AT A4 musA g,
2 @ 29 wug Qv 4w vag o

3 o
"':I'H-_E _'k.l.-. i '|_



ol mug wWA wA 7 =E7] @] (54, 55, ¥
ATANE o] B MolT FAd ¥ AT FT 5 Y

2 RAe Agag

4. BAEN

4—1. @94 dlolg e A
g dolEle]  YAEE Skyline AZESOE AME-3Y

AAstitt (58). 7k HErel=e] A% Abundance ratio, =

1’33 SIS quantifier®] HIZ AFZETh & A2 Al AHEH

HC ¥ #x9 g9 Ase Agdstudd i 7 719 284 Ed

2, 7Rl S el AdEAT webd Ad 9 wma

el s WA maE Eol7] #lskel Combat

o)

ot 11 2] = (http://genepattern.boadinstitute.org) & ARg3to] ® 3t}

B 3 15870 w@Ae] FAFE 4 plot(principal component
analysis, PCA)& &3sto] gRlstiom, o] 5 1571¢] $Eeto] = (8719
Fefol =)= A &7 HAY S FolE: HPorw I U

HCE E3tst #AlolA Algfsiith. & Al dHolee] A3 glsith

=

A 1 BAel TP AFATEH Wel L g W dole] =,
AZghe 9otk BuA PP @e BRI} AFRES BB 9,
AFHol Qo] Log2 WL F3 A4sHAx, o F Shapiro-Wilk

AR Bl B B

4-2. BAEH
W8 W 9o FholAle A (Pearson’s chi—squared test),

A9 Aest A4 (Fisher’s exact test) = A3} F 9 A&53
16

d &-t}] &

1



HEy= =28 28 ¢ A%, Mann—Whitney? U AACE, A & 0|49
A48 A5+ Kruskal-Wallis H #74, #+Ak%4] (analysis of variance,

ANOVA) 0% RAaiolrh whulz wae o], AW, Fgayers ol
28 (59-61) ¢ 8 JFL
o, ANOVAOIA §od #ol2 wal whulg mALS ojio

.

o = o
S T oHR o] AFES FHEOS

1

FEAHEA (analysis of covariance, ANCOVA) % Turkey9 A}

292 B nAFAT. FRHRAS QY T A AolB ol

o,

A (differentially expressed protein, DEP)2] wWa=®  7H
FRRAE B 8N AEEAT. bF vas 6wy
#138l Benjamini—Hochberg false discovery rate(FDR)E X743

FOFE g @e AHg

o)

A=A B2 Database for Annotation, Visualization and

Integrated Discovery(DAVID v6.8, http://david.ncifcrf.gov/) & &3l

gene ontology (GO) 4 (62)& 433t} Upstream regulator o5
BX8 Ingenuity AE ¥4 (IPA, QIAZEN, Hilden, Germany)<
AbESEe] A TE SAIEAl S R Statistical Software W7 4.0.2
(63) % IBM SPSS 25.0(0BM Inc., Armonk, NY)& A}§3}o]

THEAG. 7 £ p<0.05, ¢<0.05 F= HAS ARSI

17
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A 242 23

1. A dYRTHO-YFA4FdN 19T (CHR-BD) -3 7ol
A (BD) S H|L

1-1. A3 A3 2 A4S 29l vl

¥ 1-2% HC, CHR-BD, BD9 Apz]el+8 4 AFEAS wwdt
Azolty, HCE YWHA F I vluste] nSA57t o
A%, CHR-BDET BDoAIA At H 7]Ex2A4 9
ARERIEZE ¥ =3kt YMRSE 3> CHR-BDHEUTH BDelA ¢
=%tk 1 9 ARSIQIREHA (Yol oh ) 53 A SA (@ eE
AR, Wl zgolAld AR, HAM-D % CGI-S)2 15 el #93%
zfo] & HolA| ¢kttt

oA ol 918 Are] 7] (Bipolar at risk state criteria, BARS,

¥1-1e° wet 5% CHR-BDY k¢ 152 v Zoh(%1-3):

M
gl
—
12

At x5 (BY, 125%), 1% 2. =3 7%+

7|5 (287, 70.0%), 1 3. =% Vi + FEA G FA

_l

9469, 15.0%), IF 4. 7|EESEAH + GFAFA) HFH1FH
309, 0.0%), 1& 5. 9x3 EA4 4309, 0.0%), 1F 6.
715E¥E (19, 2.5%). CHR-BD 3F¢ 18 1-39 44 =4 (HAM-D,

YMRS, CGI-S) Aztx=

i

1-2. 8% @9 A% 244%
143701 %4 FEePol=(8571e  w&@wWA)  FoA 3071

18

Hlawskls W 523 2kol= /T (E1-3).



Felo) & (27719 Wl A) 7 ANOVA 2 AFSRA] 3 FDR <0.05°04]
i3 (1-4). ©] = ANCOVAE %3 FwW=z(}o], AW,
B AR, 7 A AFE, Wz oA A

o
AFE) S HAE A3 PRDX2'E A|9)3t 2E feto]| == o W3] F2)3%

Jo
1o
Oft

=
o

o
o
>,
ok
12

YA A, FEE

i

2ol HOtH(E1-5). ANOCVA #4147 fo3t 29719 HEetol= F
23709 #EFo]=7F CHR-BDelA BD, HCS} #J3F 2Fo]E H T} o]
% 2709 FEF]=(CMGA, QSOX1) o] CHR-BDeIA &A= glar
e A 21709 el = (19719 @A )7 A E e (E1-5).
CHR-BD®l|A BDXEt+ 3719 FEefe]=(LYSC, MBL2, CBG) ' &
fFoletA Faska, TPM4>  folskAl Srbekith e T
HEO] = (CBG, SAMP) ° = HCel #®lsl CHR-BDeIA #2lskA

skl

2. AN+ ZzF HC)-AAF 1938 F(CHR-PRS)—%dY

3 (FEP) 9 vl

2=1. ALZRJATE B QS 21 vl

# 1-6+= HC, CHR-PRS, FEP9 Ap3|Qly-s 9l F54S wadt

L PRDX2, peroxiredoxin 2

? CMGA, chromatogranin-A; QSOX1, sulfhydryl oxidase 1

¥ FA10, coagulation factor X; GELS, gelsolin; APOA1, apolipoprotein Al; APOA2,
apolipoprotein A2; BDNF, brain derived neurotrophic factor; ITIH4, inter—alpha-
trypsin inhibitor heavy chain family member 4; LUM, lumican; VWF, von Willebrand
factor; KNG1, kininogen 1; HGFA, HGF activator; KLKB1, kallikrein B1; BTD,
biotinidase; A1BG, alpha—-1-B glycoprotein; B2MG, beta-2-microglobulin; NCHL1,
cell adhesion molecule L1 like; MASPZ, mannan binding lectin serine peptidase 2;
HEMO, hemopexin; CHLE, butyrylcholinesterase; PROS, protein S (alpha)

* LYSC, lysozyme C; MBL2, mannan-binding lectin serine protease 2; CBG, cortisol
binding globulin

> SAMP, amyloid P component serum

19



Aoty HCx= veA F 3 Hlmste] A7 o {osiA
AATH(p<0.001). CHR-PRSEY FEPOIA A4 ok=E] RIE7}L
ok (p<0.001), 7| EZAA A}L9] H
o EUH(p=0.014). PANSS FH(p=0.001) % FFF%
%7 (p<0.001)> CHR-PRS®.t} FEPo|A o =3kth T3 GAF -3 A
A9 FEP7} CHR-PRSKEY #FoJstAl 9otk (p=0.001) 1 9]

A3l atshA] (o], AW, A, AlA| ARG Aaly Fsle] 7pE59)
EA dAAH EA(F2A AFE, dlEzgolAld ARE, HAM-D,

HAM-A, YMRS) < 1 Ztoll f-3t 2ol & HolA| ekoit),

2-2. % 993 AF EXEH

143708 %7 HFerol=(B5Me wuE)  FelA 16719
HMefo] = (14709] @uld)7F ANOVA 2 AFFEA 3 FDR <0.05004
FATHEEL-7). ©] & ANCOVAE &3 JWH=(}o], 444,
B OARE, ZIERHEAl ARE, F9EAl ARE, wlEv|opAlY
AH) S BAS An, BE JEol=s ods] KOs AolE
HAHELI-8). o] F 9/l Hepel=(7719 @9 ° )7k CHR-
PRSelA FEP, HCS} Hlu stols W F+olstAl Zraskith. g, 3709
MeFo] =7FH(PRDX2, FETUB, NCHL1) “©] CHR—-PRS°|* FEPXt}

do
1o
Oft

=
o

o2t
o3,
>
oF
L
=

N

7 =Hol QA 4709 $EFO]=(GELS, LUM, KLKBI1, MBL2)+

CHR—PRSe®|A HCHT FolstA HAastAth(iE 1-8).

3. AAF 1YEF(CHR-PRS) I} $ZAAol 1938 F(CHR-BD) 9

6 FA5, coagulation factor V; KNG1, HEMO, ITIH4, FA10, BTD, A1BG
" FETUB, Fetuin-B
20



H)
3-1. AU & JAEA 2 vl

31-9% CHR-PRS$} CHR-BD 7 9] Aks|Ql8t 9 QIFEAS
B3t Aloltl, CHR-PRSOIM WA 9 vl & (184, 62.1%)°] CHR—
BD(139%, 325%) 8t =91 (p=0.015), 1 9 A}3|olT-aka

A%, AAAAH FE)L

3-2. €% @99 A% £NEH

14370e) %4 fErol=@570e]  w@wA)  FolAd 14709
Ferol = (11709 @) 7} p <0.05¢14 Fog AFo]5 RAATHGE 1-
10). 134 Benjamini—Hochberg’ s FDR #¢l g < 0.0590A4+

oA et (:E1-10).

A3 QoF

1-39] % F @A v A RE okstd a91-29F Zoh
CHR-BD<'ellAl BD X+ HCw# Hluste] {foujgh xo]ls KAl
27708 S H (29709 FEtol=) ¥, CHR-PRS¥el4  FEP X+

HCT¥ wlwste] FYu|st zolE& R 147019 @A (16719

21



=
T
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110

ol
=

S|
=i

FEP, CHR, BD 7} ¥4 HAM-D &

o
-

a9 1-4

’

)
Ay,

<17} FEP, CHR

]

&
P
T

A

el
S|
=i

H

ot

|

o

o
a

39

ol
=

o} 33709 el = (3074 9
g

FEP, CHR, BDZ} oA YMRS
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o
Ry

Apol )
NCHL1, APOA1l ©@®A HAM-D

a4 1-5

&
® GELS, HEMO, ITIH4, LUM, KNG1, KLKB1, FA10, BTD, A1BG, NCHLI,

MBL2




CGI-S, GAF—=&Al, GAF-3&tall A2 337012 FEFe] = (30719 T Al)
e g Alo]o] AHdA A4S AHAEA plotlZ Q9Fst Aot}
TPM4+= FEP, CHR oA zZtzZt YMRS ZAd3 o3 Lo

AABAE BRATH (1Y 1-5). T3, TPM4= FEP oA YMRS-—

A 2T A 5o AudAE Eiow, CHRIOIAM =
ARt 25 st 5o ARAAE Hole JloR = W =T

g wgss T ovbA} A F

5. BE% 18 (Bioinformatics) ¥42A3

3070l DEP7} AEAQHSE Ao X GTh tiFEe] WA
BA A4 2y 2 S A A3 ALd9da, dF AE e
AL T ol Pt Al
A9l Fre] 4 9 AxAeE #d S8l
2w A B -d=gEvelA A, Ze ol A #Eo

ATH(1¥ 1-6A). 30701¢] DEPel thst dAF A AFe] (Transcription

ke
ox
M
M
1%
i,
&
rlr
fu)
2
M
1o
(A
=
—_&4
=)
N
N

regulator) 8] A4 AxE FA}sH7] Y5l upstream regulator o=
S AFESESlaL, 2AX-E U EYAE AT (™ 1-6B).
1 A3}, 3070¢] DEPE x4sk= 3719 AR A7) (CTCF, HNFIA,

SP1)"E whA &It

9 CTCF, CCCTC-binding factor; HNFA1, hepatocyte nuclear factor 1-
alpha—-A; SP1, transcription factor Spl

. 2] 2] &)

1V



il
il

—_
fife)

ol

A AR EA2,

Ao Ay SaA Aol Bag w

64, 65)

1

NIl

HNFA1%}

SP1, CTCF,

24 A vhe

A= B3t

A

o
.

ZAAA Y. SP1

DEP

=]

upstream regulator

Arrl AR

2ok gt

-
R

v (66), CTCF

Hyugd uwp glo
ZAAZE Hae

ol

d

LA
=

OO]:

ol
=

mebd  <177)%

ATH67).

o

d HolE Kol:

A

=13
=

o A4

oy
g
ol
Mﬂ
1

’

-
R

)

ol

or

M

ol

FEielld | st Wejgestd wark s 9l

7het
7

=
[e)

4L CHR-BDielA HC, BDHT

Bl Z]
|

ot

QSOX1

CMGA,

o

Sl %

)
T4 FEP, BD

CHR—-BDelA BDHT}+

L —
R

H3low, TPM4

B/

AT

ol
A3

o]’ (68) 2

AL =4 9

SFa

inflammation)

u

o

-
R

fol i AT

S

QSOX1 AAldsgkat #d

gfel - =

Bud

JHEzE AdgPA oA

H I EAT(69).
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binding globulin (CBG)

2 (75),

kYA

19 A1BG, VWF, FA5, FA10, KNG1, KLKB1

" ITIH4, MASP2, MBL2, LYSC, B2M

12 APOA1, APOA2
13 BDNF, NCHL1

Cortisol
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chi—squared test), Fisher? A&3 HAOZE A& HIEE 5

ot

EE t A4 9 Mann—Whiteny? UG oz HAFAE th5 vlus
Y& HASH] Y3  Benjamini—Hochberg false  discovery

rate (FDR) & EAS Fo&F ¢ #h= AHESISIT.

5-2. ¥l A (Model selection)

aLAT A AdE WYgske A 2 @A miAE
st flske], F 2687019 WA (Y W 11070, w9 A
1587 & &4l £3sdvh(E 3—-1, & 3-2).

Penalized 3|#AE4S 4 AgE= ®HE4Y  F7F B,

R AZEYS] “glmnet”™|7|A] & AR&etdth. B, HAgts S
Zo]7] $fl3te 10M] w25 (10—fold cross validation, 10—CV) <
Abgeto] 7Hd Asta Aarstd RS AEste 5 £EH WS
#(H#=  Agsd. dHelHe  FA9E 1078 de®
By, 1070 F 9749 w97t sk dlolE (Training data) 2,
Ui 1 @99 dolgE HAE dolg (Test data)® w3H5<S
A8l A= QAT

L3, AddATe] EMWMe VIWe®(23, 121, 122) 9%
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it

F- 5 (Selection fraction, SF) ©.

mRelA 7 WA By Fe4E wstn.

5—3. Akaike information criterion (AIC) and Akaike weights (w)
AICE Eyol (4 HE=x) Foxl dolge] drhy 2HIA =
F7rekH, AICRko] 7Hd W Bdo] HA o Rgow I Hrh(123—

|

125). w3, WHEo Sk vud Aoz ®E A7 ()7
o0 BF  hias—corrected B A2 AICcE AWEATH (126, 127). Z+
mdlo] tsle] Akaike 7Fe A (w) #HS AXSIA L, wi ZF mdo] o]

dolEle] HA o] 24E &2 Hostgt(124). we= 0—1 Alo] 9]

gow e wdo] yhEa $H2 10|tk 7 nde o] dele W
3ol HAREA FES FHsr] Y A Rde wE
Ak TH(122).

AICc % Akaike 7FeAl(w) AAitel AREEH= 242 tha
2oh(124, 125).
AIC= -2L +2k
(L: log-likelihood, k: @A) Mgl H9] J]5)

e

Tode= AFEE AlCc(bias—corrected ®#H2l AIC) 9
A o ZTh(126, 127)
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AICc?] == AALE Sl

A= AlCc; - AICC min

Ad)

1
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exp(—

wi =

1
1 exp(—Ar)

R
r=

X

IBM SPSS

ol
=

E A 22 R Statistical Software A 4.0.2 (63)

Eas IR basy

AHg

=
8ol £FE p<0.05, g<0.05 = AHLS A&

25.0(IBM Inc., Armonk, NY)
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F4AE 471 9

5—5. 9d1&A)%5 (Predictive performance)
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nde] AFAs Hrle FddolE et HAE  dolEe] bz}
Agst o, area under the receiver operating
characteristics (AUROC, RAZE o] 9] RORC=71#] (129)) &
AbEste] FHrbskolh. 7 BRde] AUC Ae H7Fe] 72 des3

2(0.9-1: ¢, 0.8-0.9 : <%, 0.7-0.
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ﬂ
e
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0.5—-0.6: A3) (130).
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YrdAE 4.0F2.871€ol o, Al 28 IS 14.219.170€,

Fedols 1270 oIt weEbA o= Ede Ay ¥R
B o (Transition group, CHR—-T 14%), B+ (Non—transition
group, CHR—NT 767)°] &4 =30t} Model la= 11070 944 Wl

lSHFZ ARESEIL, Model 1be 158709 fEfe|=gE o SHsR

Model 1lcx 268709 RE  WHl(JA+EHANS oJSHE

AHE-3FITH(3E3-3).

it

1-1. F8

o
22
s
e

MY T (CHR-T)3 T (CHR-NT) 9]
ARSI S B QS 29l va

X 3-4v 7 o7 AR Bl ISAS wast Avjed
CHR-T(12%, 85.7%) A CHR-NT(28%, 36.8%) 7 ®tt %7] 7}
Al CHR-BD=® Aetd WIm7p sotow], 27] 37 o] ko] ook
7]Zto] CHR-T<(23.4£9.5) ¢4 CHR-NTZ(17.1£10.0) ®tt ¢
gtk 219 veol, A, AmE gl okEAREY R kb fod

Aol A A 9hrh(E3—4).
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T 27 98Ut AR A5 wudas W BPSS-Ad

A -F44 59 AAE FAe HE47F CHR-TolA4 CHR-—

NTT RO #th(E3-5). 1 2o dAF7F 2 EoA Fost 2ol &=

4

1-2. FLA3NAE Y (CHR-DF vEPF(CHR-NT) 9 dF
gge) dd va A3
15870 %4 fEtel=(9270e] @A) FellA 19719
Hepo] = (17712 @A) 7F p <0.05904 3 2po]E& HAoY g <
0.05¢14 #olE F 3+ Fost @A mpA9 Aol #EEXA

S TH(3E3-6, 1H3-1).

1-3. #83448 g oS Zd(Model 1) £423

1—3A. Model 1a(R499] A€-110712) <A )

110709 oA} WelS 100 repeated 10—CV LASSO 3|7 Rd=E
A% Ay 2do =9 % (Model probability, w) >0.9 ©]4+¢l Unique
B2 #FEA AH(E3-7A). T 110709 9 W F 0-

32709 wWiolo] mdEloa MElEglon w 3 WL XErx] ke
HEE 7670 (69.1%) Qe (183-2 Model 1la). SF 208 ¢ w9
AdEl W55 %3S 7|Moe® Unique REE

t}
sG-S W 27709 Unique Edo] #AALATH(E3-7A). 28719
2

HEg FAE 2do] 7 =8 RS (100 F 24¥W)E ®mon
B2ao QT (w)e 9.85X107% =x UrH(E3-7A). ¥4, 7HA
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1—-3B. Model 1b(229] Ag-1587]¢] delx] #Ql)

158709 A} WelS 100 repeated 10—CV LASSO 3|#ARdE
A% Ay 2do =9 % (Model probability, w) >0.9 ©]4+¢l Unique
nde fEEx AUth(E3-7B). F 158702 WA Wil T 0-
32719 wWlo] Rdex MelEelon, w 3 WHE HEHA
HEE 12570(79.1%) St (138 3-2 Model 1b). SF 208 ¢ W2
Mee 153 A8E ®ssEe 295 7|We® Unique EES
A28t9S ol 27709 Unique R9o] #EEHJTH(E3-7B). 30749

z ¥ ordo] b 2 WEFA00H F 23¥W)E KHloy
rdo FeL(wE 1.50X1077% A &IoH(E3I-7B). wEbA

PN =] [e e & 5 =
Aely el wiert pdlo] Qs HiYdshA] d5s deldd
H

1—3C. Model 1c(299] Ae-268719) AA LD Tduls] #Q)
268702 EE W (110709 A+ Hl+158709 wuly wel) S
Ay mdo

Q % (Model probability, w) >0.9 ©]7%<l Unique X2 3#zE X

100 repeated 10—-CV LASSO 3|#xd=z *H

1%
o
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ok} (E3-7C). & 268719 A Wl F 0-3671¢ H2lo]
oM AdEgHer, & 3 Wx A

227M(79.4%) (18 3-2 Model 1c¢). SF 208 Q1 W9 /4=

TGS A M 4+ 2709 EA W) AT AdEE REsE

HEEATG(E3-7C). 35709 wWerR FAA" mdol M =2
WS (100W F 139 % Hglo Bale] £2%(w)E 2.91X107 7%

A ST (E3-7C). uwEpd Ag" mdol wWxSrp zdo)
T QLT E HEYgelA] 4SS Qg 4 SIStk wEbA Model 1colA®
&

7708 WRI(SF =0.8)= HF

Model la—1c® s s5delH (729) 2F HIAE dlo]E(18%)
AUCE Zstgti(283-3). SF >0.8¢ ®WFE5SL AHeEste] 7+
o A

stsdoly 0.97, HAEHCHAA 09002 ¥ ‘5 3 45

i)
olr
o

H sty S wW(2¥ 3-3a), Model 1a¢ AUCE

o

o

BT ¥hH Model 1b9] AUCE srgdlolEloA 1.00(%F) Ao

HAEdolHoA = 0.67% B33 Aes BT ol gHgulolH oA
R wde] e H3leE WY Model 1cf AUCE
shglolE 0.95, HIAETOIE A 09302 W% 5 3 e
HATH(IH 3-3a). B HAF .75 =°]7] flste] SF =0.859]
Hess Agste mH Adse Hlwskglodw,  Model 1b9

FHolHE dF5E 0.95 FHolE e Agdi=s 0.530% ofH3]

FHE 2FE HATH(IP 3-3b). PAROR SF >0.89 WHE

of

o7

x;rx_'! _CI:I i 1_]|



2. Model 2 5844289 S B3 o5 24
Z7] B7F F 13 ol Ay 7S 3 Ak 837 (92.2%, A

904 )& mAet H7E Al CGI-SE 7|F2o & CGI-S7F 23 olstel

2~

72 S A F(Recovered), CGI-S7} 33 oA +& =4

H)| S A7 (Not—recovered) &2 ®&F 3JF¥th +

il
b
&
o
ol
flo

39 (47.0%), WZHTL 449 (B3.0%) =2 FF  HAY. B

AL 6% meo) A3 WEE 4 5A FTE sl BAsksh

Model 2a+&= 11070 4% ®Ql& ASWTE AFE-sGlaL, Model 2be=
158709  FHElol==  oSWEE, Model 2¢= 268719 EE
AR (Y F+EMAN & ASFHFE AREITH(E3-3). A EoR
Model 2d+ Model 2a, Model 2bollA ABE (SF >0.8) 4AF, Tl

WAES o] Modeld] 45E Brhakaivk

2—-1. 54 ZAFRecovered)d} H|ZHTNot recovered) g

G0 Hi=rvt SAF B S+ (25, 56.8%), AT (109, 25.6%) 0%
H STl A FostAl d 23t (p=0.007). =71 F7F o]% ATl
Zoist 7]7ko] AT (22.5+£8.1) 4 B EZAF(16.6+£9.4) KT} T

AtH(p=0.003). 1 <9 o], A, Az¥ W okEARY F
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AT (HAM-A), 733t A& 5 (BRIAN-F3, BRIAN-2]9]) 9]

A7 =909, PQ-B threshold A4 o]l wlErE =9kt vHbd

=27] H7FA e GAFAS, 4o wE% (WHOQOL-BREF 7, 214,
AaA s, FEe8 A (CD-RISC), o &% (CSM)e #AF7}t
A ZATANA ¥ HTERYG ¥ =gt (3E3-10). 7] H7HAY

CGI-SHlT+ T4 47 (3.4£0.) ¥ ¥5AT(3.7+0.8) ol 2k

2~

zhol 7k QIO (p=0.103), wAE F7EAl] CGI-SHEFE T4
SAT(1.6+05) 3  HEZATFGR6+08) 04  Fdd Aol
HATH(E3-10).

1587091 %A FEPo]= (92719 wlE)  FolA 8719
HAefol = (6702 @A) 7 p <0.05904 /23 #olE HA oY g <

0.05°14 =pol& F b Fofst ©MAl wpA Y Aol dEHA

AN TH(E3-6). F TZF @A gk Ao]E Bl WIS o
2o duldSo] THTFA HEZ AL dEEo] 7HAad fuHS
B (a2d 3—-4)

2-3. FANARY T4 B 45 Ed(Model 2) XA
2—3A. Model 2a(2 49 Ag-11071¢ 44 Q)

110702 9AF ¥HelS 100 repeated 10—CV LASSO 3#EEZ
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AelEl 87fe]  WSI(SF =0.8)2 #F Model 2b9 HWlozg
AesA Ttk (E23-13).

2—3C. Model 2c (299 A&H-268712 A U &z #HQl)
268709 EE W (110709 44+ Hl+158709 wuly wel) S
|

Q & (Model probability, w) >0.9 ©]Arel Unique B2 3#2HE X

ot

100 repeated 10-CV LASSO 3IARdI= EA

i

mE e

AR} TH(E3-7C). F 268702 F Wl F 0-48712 WHelo] el
3

-

gom, b 3 WHE HAEEA] ok W= 20770 (77.2%) Tk

(Z2¥H3-5, Model 2¢). SF>0.8 Q1 HF9] 74+ 14709719 47 Hel

FYu|st T EE HOo|E= Unique EEo] #&E X 9kero ™2 Model
leol % 100We  =Edolx g80wolA Aded 14709 wWeQI(SF

>0.8)= #HF Model 2c9] HOoZ MESATF(E3I-13).

Model 2a—2d9] &= shsdlolH (66%) ¢t HAE dlolH (17%)

AUCE ZHelslgitt. WA, SF >0.8¢ HEES Addsle] 7 g9

s vwsld S w(Z¥d 3-6a), Model 229 AUCE sh5H|olH
0.9207 ‘¢ olglon, TLHolE Y AUCE 0.63 ‘B3 9
Aese HYTE X3 Model 2b% AUC+ g5dolg 0.88 ‘s’ |

HAE do]g 0.590% ‘B%F 3 A EITh Model 2¢2] AUCE
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st&lolEelA  0.96(FF) R, HAEGOEME  0.70%
‘¥s d AdEEs HSTh Model 2d9l AUC+  ShdlofE oA
0.99(+m e, HAEHOHAAE 0712 43 ¥ AHess
Btk ol ShpdelHelA  #HAFE mde] dE HUSS
Rt (1" 3-6a). EEO #HFL oFE Folr] Slste] SF
>0.852 WFES Adgste] RE] Fed vl o

2d9] FddolH 9 AT 0.84-0.992 ‘Y- o HYEE
By HAE dolEll AFEEiE Model 2a% A9y EF 0.7

olow RES AILE ALY 3-6b).
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Abstract

A Study on Clinical variables and Blood
Proteins related to
Diagnosis, reflect Severity, and Progress
of High—Risk State of Psychiatric

Disorders

Hyunju Lee
Department of Medicine (Clinical Medical Science)
The Graduate School

Seoul National University

Introduction: Early diagnosis and treatment of major mental disorders
are very important in improving the prognosis and quality of life of
young age. The existing diagnostic system has limitations in
diagnosing high—risk patients with non—specific symptoms, and it is
necessary to find biological markers that can reflect the disease
status of high—risk groups. Therefore, in this study, blood proteins
were quantitatively analyzed for high—risk groups of major mental
illness, and protein markers reflecting the state of high—risk groups
and disease progress were explored in various ways.

Method: 90 clinical high—risk subjects recruited from 7 medical
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institutions in Seoul Clinical evaluation and blood collection were
performed on the same day, and blood proteins were quantified using
158 target peptides with multiple reaction monitoring—mass
spectrometry. The analyzed protein expression in the high—risk
group was compared with that in the patient group and the normal
control group. Protein markers reflecting the high—risk group status
were explored(Studyl), In addition, through latent profile analysis,
heterogeneous characteristics of high—risk were categorized, and
correlation analysis was performed to search for proteins reflecting
symptom severity (Study2). 10—crossfold LASSO regression was
repeated 100 times for each model, features predict transition to
major psychiatric disorders, and recovery of symptoms were
selected. Predictive performance of the models were measured by
area under the receiver operating characteristics (Study3).

Results: Through study 1, Twenty —seven protein markers reflecting
high—risk conditions were identified. Most of proteins were reported
in previous studies related to psychiatric disorders. In study 2,
clinical high—risk groups were categorized into three subgroups, and
it was different from categorized group in study 1. Twenty—nine
protein markers with significant correlation with two or more of the
19 clinical indicators could be selected. In study 3, clinical variables
(9 markers in clinical models, 5 markers in mixed models) and
protein (15 markers in proteomic models, 2 markers in mixed models)
were selected to predict the transition to psychiatric disorders. The
performance of the mixed model (Model 1c) was showed excellent
performance in the test data (AUC 0.90—0.97). On the other hand,
clinical variables (8 markers in clinical models, 9 markers mixed

models) and protein variables (8 markers in clinical models, 5
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markers in mixed models) were selected to predict symptom
recovery of symptom. However, the performance of the prediction
model was fair at AUC 0.70—0.75 in the test data. Protein markers
discovered through study 1—3 were integrated and most of the
significant proteins were related to the blood coagulation cascade,
immune response, lipid metabolism, and antioxidant response
pathways reported in previous study.

Conclusion: Through this study, it was confirmed that meaningful
biological alterations reported in the patient group were also
observed in the patients with high—risk state. In addition, it was
possible to identify common protein markers that could reflect the
severity of symptoms, and predict the progression of disease.
However, in order to validate our results and confirm the stability of
the discovered protein markers, it will be necessary to evaluate the
longitudinal variation of the protein markers in the future.
Nevertheless, the protein and clinical indicators discovered in this
study are expected to be used as useful markers for early diagnosis
of the conditions of high—risk states in the future and predicting the

course of the disease.

Keywords : Major psychiatric disorder, High—risk state, Transition,
Progress, Protein, Predictor

Student Number: 2020—32637
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Table 1-1. Inclusion and exclusion criteria of clinical high risk group®

Subgroup Inclusion criteria Exclusion criteria

* Attenuated psychosis group. Meeting all of the following criteria:

(1) At least one SOPS score rated 3-5 points from PSPl to PSP5

(2) Symptoms occurred during the past years, and the current score is higher than 12 months ago « antipsychotics are
CHR-PRS 3) .Symp.tor.ns appear at. least once a .Week in the past month. . . o prescribed for more

* Brief limited intermittent psychotic symptoms group. Meeting all of the following criteria: than 30 days

(1) At least one of SOPS score of 6 points was obtained from PSP1 to PSP5

(2) Symptoms have started within the last 3 months

(3) Symptoms now appear more than once a month, atleast several minutes per day.

Bipolar at risk state criteria (BARS criteria)

Common inclusion criteria: Meeting criteria for at least one group from the below in the last 12 months. * history of

* Subtype 1. Subthreshold mania group : manic episodes lasting more than two days, less than four days. psychosis that lasted

* Subtype 2. Depression + cyclothymic features group: Meeting all of the following criteria: more than seven

(1) at least a week, there is depressed mood or loss of interest or pleasure days in SIPS

(2) two or more items from diagnostic criteria A of major depressive disorder in DSM evaluation regardless

(3) multiple episodes with subthreshold manic symptoms not meeting group I criteria and numerous episodes of treatment

with depressive symptoms. * history of mood
CHR-BD * Subtype 3. Depression + genetic risk group: stabilizer treatment

The criteria for depression listed above AND the presence of first-degree relatives with bipolar disorder. for six weeks or

* Subtype 4. Cyclothymic features and genetic risk group: Meeting all of the following criteria: more

(1) Numerous episodes with subthreshold manic symptoms, not meeting group I criteria and numerous * history of

episodes with depressive symptoms antipsychotic

(2) the presence of first-degree relatives with bipolar disorder. treatment for more

* Subtype 5. Subthreshold mixed episode group: Meeting all of the following criteria: than three weeks

(1) Subthreshold mania * history of bipolar I

(2) depressed mood nearly every day but lessthan five consecutive days. and II disorder.

* Subtype 6. Mood swings group: There is a recent onset of mood instability.

* Meeting all of the following criteria in the last 12 months: * major depressive
CHR-MDD (1) at least 1 week of a depressed mood or loss of interest or pleasure episodes lasting more

(2) two ormore items on diagnostic criteria A for major depressive disorder from the DSM.

than two weeks.

 The recruitment and exclusion criteria for high-risk groups include the contents of the previously published study protocol (Lee TY, Lee J, Lee HJ, Lee Y, Rhee SJ,
Park DY, et al. Study Protocol for a Prospective Longitudinal Cohort Study to Identify Proteomic Predictors of Pluripotent Risk for Mental Illness: The Seoul
Pluripotent Risk for Mental Illness Study. Front Psychiatry. 2020;11:340)
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Subjects who complained of psychotic or mood symptoms not meeting the criteria above but meeting all of
the following criteria:

(1) symptoms experienced by the subject are causing distress and help-seeking

(2) cares where the clinician judges that the follow-up observation isnecessary due to the possibility of future

* history of full-
threshold disorder
(psychosis, bipolar,
severe major
depressive disorder,

CHR-PL . borderline disorder)
mental illness. that lasted more
Extended undifferentiated risk group: than seven days in
(1) Those who have been diagnosed with anxiety disorders during the last 5 years .
(2) those with a family history of psychosis, bipolar disorders or anxiety disorders. SIPS  evaluation

’ regardless of
treatment
CHR- Participants who have been .diagnosed .With the followipg mental i.llness before the age of 25 and
Extended has not yetpassed 5 years; bipolar II disorder, cyclothymia, bipolar disorder NOS, recurrent MDD (recurrent

MDD, regardless of the duration after diagnosis in case of recurrent MDD).
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Table 1-2. Demographic and clinical characteristics of the study subjects related to HC, CHR-BD, and BD

HC CHR-BD BD? b
Characteristics (n=75) (n=40) (n=55) p-value
Age, years (mean + SD) 239+4.1 22.1+4.2 23.0+4.5 0.940
Sex (Female), n (%) 38 (50.7) 27 (67.5) 34 (61.8) 0.180
Education, years (mean £+ SD) 15.0 £ 2.1 13.7+£2.3 13.9£2.2 0.001°
Age of symptom onset, years (mean + SD) 16.4+4.1 18.3+4.9 0.050
Duration of untreated period, month (mean + SD) 55.4+54.6 43.6+39.0 0.466
Psychopharmacology use, n (%) 25 (62.5) 46 (83.6) 0.030
Antipsychotics, n (%) 18 (45.0) 41 (74.5) 0.003
Mood stabilizers, n (%) 15 (37.5) 43 (78.2) <0.001
Antidepressants, n (%) 5(12.5) 7(12.7) >0.999
Benzodiazepines, n (%) 11 (27.5) 17 (30.9) 0.822
HAM-D Total, mean + SD 10.5+ 6.4 11.0£6.0 0.693
YMRS Total, mean + SD 2.0 £2.4 3.6 +4.2 0.025
CGI-S, mean + SD 33407 33+0.8 0.763

@ BD-I (n=7), BD-II (n=48)

b Significant differences between the HC, CHR-BD, BD samples were examined using the chi-square test for categorical variables, and analysis of variance (ANOVA)
and independent samples t-test for continuous variables. Significant findings at p-value<0.050 are in bold

¢ Healthy controls showed longer duration of education when compared to CHR-BP and BD group (Tukey HSD)
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Table 1-3. Classification of subgroup of CHR-BD according to BARS criteria

Classified subtype®

i
Use of psychotropics, n (%) 25 (64.1) 3 (60.0) 18 (64.3) 4 (66.7) >0.999
Antipsychotics, n (%) 18 (46.2) 2 (40.0) 12 (42.9) 4 (66.7) 0.545
Mood stabilizers, n (%) 15 (38.5) 1 (20.0) 12 (42.9) 2(33.2) 0.602
Antidepressants, n (%) 5(12.8) 0 (0.0) 4 (14.3) 1(16.7) 0.648
Benzodiazepines, n (%) 11 (27.5) 1 (20.0) 8 (28.6) 2 (33.3) 0.887
HAM-D Total, mean + SD 10.5+6.5 8.8+4.5 11.1+6.8 8.8+6.4 0.632
YMRS Total, mean + SD 2.0+2.5 4.6+4.7 1.8+1.8 0.5+0.8 0.078
CGI-S, mean = SD 3.3+£0.7 34+0.6 3.4+0.7 2.8+0.8 0.241

2 BARS criteria : (1) subthreshold mania (n=5, 12.5%), (2) depression + cyclothymic features (n=28, 70.0%), (3) depression + genetic risk (n=6, 15.0%), (4)
cyclothymic features and genetic risk (n=0, 0.0%), (5) subthreshold mixed episode (n=0, 0.0%), and (6) mood swings (n=1, 2.5%).

b Significant differences between the subtype 1, subtype 2, and subtype 3 were examined using the Fisher's exact test for categorical variables, and Kruskal-Wallis H
test for continuous variables.
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Table 1-4°, Differentially expressed peptides (ANOVA) identified by LC-MRM analysis between HC, CHR-BD, and BD.

HC vs. CHR-BD vs. BD CHR-BD vs. BD CHR-BD vs. HC BD vs. HC

ProteinID  C"® Peptide

name Fostatistics p-value g-value . Mean p-V?lue . Mean p-V'fllue . Mean p-V?lue

(ANOVA) difference (Tukey's HSD) difference (Tukey's HSD) difference (Tukey's HSD)

Over-expressed in CHR-BD
000391 QSOXl1 DTGAALLAESR 9.898 <0.001 <0.001 0.568 <0.001 0.303 0.034 -0.265 0.043
P10645 CMGA ELQDLALQGAK 8.834 <0.001 <0.001 0.783 <0.001 0.387 0.076 -0.396 0.038
P67936 TPM4 TIDDLEEK 6.459 0.002 0.011 0919 0.001 0.484 0.117 -0.435 0.108
Under-expressed in CHR-BD
P00742 FAIO TGIVSGFGR 13.774 <0.001 <0.001 -0.439 <0.001 -0.236 0.009 0.202 0.014
P61626 LYSC WESGYNTR 13.549 <0.001 <0.001 -0.381 <0.001 -0.167 0.048 0.214 0.003
P06396 GELS EGGQTAPASTR 16.341 <0.001 <0.001 -0.411 <0.001 -0.385 <0.001 0.026 0.921
P02647 APOA1 LLDNWDSVTSTFSK 6.186 0.003 0.016 -0.234 0.003 -0.192 0.011 0.042 0.761
P02652 APOA2 EQLTPLIK 12.961 <0.001 <0.001 -0.397 <0.001 -0.252 0.002 0.145 0.080
P23560 BDNF QYFYETK 8.208 <0.001 <0.001 -0.005 <0.001 -0.003 0.016 0.002 0.230
Q14624 ITIH4 FAHTVVTSR 11.662 <0.001 <0.001 -0.337 <0.001 -0.207 0.006 0.131 0.077
P51884 LUM ILGPLSYSK 14.454 <0.001 <0.001 -0.365 <0.001 -0.292 <0.001 0.074 0.446
P04275 VWF VTVFPIGIGDR 7.594 0.001 0.007 -0.652 <0.001 -0.436 0.018 0.216 0.293
P01042 KNG1 QVVAGLNFR 12.402 <0.001 <0.001 -0.349 <0.001 -0.238 0.001 0.111 0.162
Q04756 HGFA VANYVDWINDR 7.823 0.001 0.007 -0.365 <0.001 -0.229 0.025 0.136 0.201
P03952 KLKBI DSVTGTLPK 6.517 0.002 0.011 -0.332 0.001 -0.224 0.030 0.108 0.363
P03952 KLKBI TGAVSGHSLK 11.084 <0.001 <0.001 -0.345 <0.001 -0.228 0.004 0.118 0.152
P43251 BTD LSSGLVTAALYGR 13.258 <0.001 <0.001 -0.371 <0.001 -0.274 <0.001 0.097 0.274
P04217 A1BG SGLSTGWTQLSK 14.974 <0.001 <0.001 -0.375 <0.001 -0.275 <0.001 0.100 0.219
P04217 A1BG ATWSGAVLAGR 14.920 <0.001 <0.001 -0.398 <0.001 -0.279 <0.001 0.120 0.143
P61769 B2MG VNHVTLSQPK 6.605 0.002 0.011 -0.333 0.002 -0.251 0.014 0.082 0.569
000533 NCHL1 VIAVNEVGR 14.163 <0.001 <0.001 -0.362 <0.001 -0.287 <0.001 0.076 0.425
000187 MASP2 WPEPVFGR 8.857 <0.001 <0.001 -0.345 <0.001 -0.201 0.027 0.144 0.103
P02790 HEMO QGHNSVFLIK 16.828 <0.001 <0.001 -0.357 <0.001 -0.131 0.080 0.226 <0.001
P06276 CHLE FWTSFFPK 7.111 0.001 0.007 -0.281 0.001 -0.105 0.323 0.176 0.023
P32119 PRDX2 QITVNDLPVGR 10.091 <0.001 <0.001 -0.421 0.046 0.252 0.283 0.672 <0.001
P07225 PROS QLAVLDK 7.324 0.001 0.007 -0.269 0.001 -0.133 0.115 0.136 0.066

g-value means adjusted p-value for multiple comparison by using Benjamini-Hochberg FDR. Proteins significant findings at g-value<0.050 are in bold

® Table 1-4 Summarize statistically significant peptides among 143 peptides when analyzed by ANOVA. Multiple comparison was performed by Tukey's HSD.
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P02743
P11226
P08185
P08185

SAMP
MBL2
CBG
CBG

QGYFVEAQPK
EEAFLGITDEK
AQLLQGLGFNLTER
ITQDAQLK

5.129
5.992
4.754
5.322

0.007
0.003
0.010
0.006

0.035
0.016
0.048
0.031

-0.441
-0.515
-0.509
-0.271

0.005
0.002
0.008
0.004

-0.225
-0.305
-0.221
-0.164

0.198
0.079
0.345
0.094

0.216
0.210
0.288
0.107

0.164
0.226
0.115
0.290
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Table 1-5° Differentially expressed peptides (ANCOVA®) identified by LC-MRM analysis between HC, CHR-BD, and BD.

HC vs CHR-BD vs BD CHR-BD vs BD CHR-BD vs HC BD vs HC
Protein Gene Peptide Fstatistics p-value _ Mean ‘ p-value _Mean p-value _Mean p-value
ID name (ANCOVA) difference®  (Tukey's HSD) difference (Tukey's HSD) difference  (Tukey's HSD)
Over-expressed in CHR-BD
000391 QSOX1 DTGAALLAESR 6.541 0.002 0.485 0.003 0.346 0.042 -0.139 0.673
P10645 CMGA ELQDLALQGAK 7.353 <0.001 0.740 0.002 0.550 0.023 -0.190 0.704
P67936 TPM4  TIDDLEEK 4.581 0.012 0.880 0.009 0.197 0.765 -0.683 0.093
Under-expressed in CHR-BD
P00742 FAIO TGIVSGFGR 10.153 <0.001 -0.362 <0.001 -0.315 0.002 0.047 0.894
P06396 GELS EGGQTAPASTR 12.980 <0.001 -0.413 <0.001 -0.309 0.001 0.104 0.555
P02647 APOAl LLDNWDSVTSTFSK 5.007 0.008 -0.176 0.063 -0.219 0.013 -0.042 0.880
P02652 APOA2 EQLTPLIK 9.735 <0.001 -0.311 0.002 -0.323 <0.001 -0.012 0.992
P23560 BDNF QYFYETK 5.898 0.003 -0.005 0.006 -0.004 0.038 <0.001 0.828
Q14624 1ITIH4  FAHTVVTSR 10.047 <0.001 -0.312 <0.001 -0.251 0.004 0.061 0.766
P51884 LUM ILGPLSYSK 12.749 <0.001 -0.338 <0.001 -0.313 <0.001 0.025 0.958
P04275 VWF VTVFPIGIGDR 6.362 0.002 -0.619 0.005 -0.490 0.029 0.129 0.825
P01042 KNG1 QVVAGLNFR 9.129 <0.001 -0.300 <0.001 -0.228 0.009 0.072 0.685
Q04756 HGFA  VANYVDWINDR 7.218 <0.001 -0.350 0.003 -0.291 0.014 0.059 0.871
P03952 KLKB1 DSVTGTLPK 6.814 0.001 -0.265 0.030 -0.346 0.003 -0.080 0.773
P03952 KLKB1 TGAVSGHSLK 10.152 <0.001 0.302 <0.001 -0.301 <0.001 0.000 >0.999
P43251 BTD LSSGLVTAALYGR 9.784 <0.001 -0.313 <0.001 -0.286 0.002 0.028 0.954
P04217 AIBG  SGLSTGWTQLSK 15.383 <0.001 -0.362 <0.001 -0.336 <0.001 0.026 0.951
P04217 AIBG  ATWSGAVLAGR 13.086 <0.001 -0.367 <0.001 -0.315 <0.001 0.052 0.840
P61769 B2MG VNHVTLSQPK 6.964 0.001 -0.253 0.048 -0.369 0.002 -0.116 0.600
000533 NCHL1 VIAVNEVGR 12.776 <0.001 -0.354 <0.001 -0.287 <0.001 0.067 0.732
000187 MASP2 WPEPVFGR 7.371 <0.001 -0.302 0.002 -0.247 0.014 0.055 0.846
P02790 HEMO QGHNSVFLIK 11.968 <0.001 -0.308 <0.001 -0.251 0.001 0.057 0.754
P06276 CHLE  FWTSFFPK 4.793 0.010 -0.214 0.033 -0.213 0.030 0.000 >0.999
P07225 PROS  QLAVLDK 6.402 0.002 -0.187 0.040 -0.248 0.003 -0.061 0.762
P61626 LYSC  WESGYNTR 9.411 <0.001 -0.359 <0.001 -0.190 0.061 0.169 0.182
P11226 MBL2 EEAFLGITDEK 5.172 0.007 -0.534 0.006 -0.289 0.198 0.245 0.409

Significant findings at p-value<0.050 are in bold

 Table 1-5 Summarize statistically significant peptides among 143 peptides when analyzed by ANCOVA. Multiple comparison was performed by Tukey's HSD.

b Covariates : Age, sex, use of antipsychotics, mood stabilizers, antidepressants, and benzodiazepines

¢ Adjusted mean difference
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P08185 CBG AQLLQGLGFNLTER 3.160 0.045 -0.456 0.048 -0.297 0.257 0.159 0.744
P08185 CBG ITQDAQLK 4.616 0.011 -0.212 0.064 -0.249 0.021 -0.036 0.938
P02743  SAMP  QGYFVEAQPK 6.151 0.003 -0.346 0.062 -0.494 0.003 -0.147 0.669
P32119 PRDX2 QITVNDLPVGR 1.675 0.191 -0.159 0.690 0.236 0.430 0.394 0.170
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Table 1-6. Demographic and clinical characteristics of the HC, CHR-PRS and FEP

HC CHR-PRS FEP d

o p-value
Characteristics (n=45) (n=29) (n=41)
Age, years (mean + SD) 22.7+3.6 20.7+3.6 22.5+5.0 0.111
Sex (Female), n (%) 24 (53.3) 11 (37.9) 19 (46.3) 0.430
Education, years (mean £ SD) 14.9 £2.2 12.8 £1.2 13.3+£2.2 <0.001°
Employment 0.064
Unemployed 3 (6.8) 8 (27.6) 10 (24.4)
Employed 8 (18.2) 1(3.4) 6 (14.6)
Student or military 33 (75.0) 20 (69.0) 25 (61.0)
BMI, kg/m2 (mean + SD) 22.0 £3.1 23.1£3.8 0.185
Family history of psychiatric disorders, n (%) 15 (51.7) 13 (31.7) 0.092
Psychopharmacology use, n (%) 13 (44.8) 31 (75.6) 0.009
Antipsycheotics, n (%) 8 (27.6) 30 (73.2) <0.001
Mood stabilizers, n (%) 4 (13.8) 0 (0.0) 0.014
Antidepressants, n (%) 5(17.2) 2 (4.9) 0.089
Benzodiazepines, n (%) 9(31.0) 13 (31.7) 0.952
PANSS Total, mean + SD 57.1 £16.3 69.7 +14.1 0.001
Positive total, mean + SD 11.5 £2.7 18.0 +4.9 <0.001
Negative total, mean + SD 14.4 £7.1 16.9+5.1 0.103
General total, mean + SD 31.2+£8.3 35.0 £7.7 0.054
HAM-D Total, mean + SD 11.6 £5.3 11.0+4.8 0.651
HAM-A Total, mean + SD 10.1 £5.2 10.8 £5.5 0.621
YMRS Total, mean + SD 2.6+£3.1 1.6 £2.9 0.197
GAF-present, mean + SD 53.9 8.4 45.7 £10.1 0.001

Significant findings at p-value<0.050 are in bold

4 Significant differences between the HC, CHR-PRS and FEP were examined using the chi-square test for categorical variables, and ANOVA and independent samples
t-test for continuous variables.

¢ HC showed longer duration of education when compared to CHR-PRS and FEP group (Tukey’s HSD)
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Table 1-7°. Differentially expressed peptides (ANOVA) identified by LC-MRM analysis between HC, CHR-PRS, and FEP.

HC vs CHR-PRS vs FEP CHR-PRS vs FEP CHR-PRS vs HC FEP vs HC
Protein Gene Peptide E- ' p-value q- . Mean (I"i::l/lil}lf?s ' Mean (I"i::l/lil}lf?s ' Mean (I"i::l/lil}lf?s
ID name statistics (ANOVA) value difference HSD) difference HSD) difference HSD)
Q9UGMS5 FETUB AIFYMNNPSR 9.457 <0.001  <0.001 -0.478 <0.001 -0.262 0.044 0.216 0.075
Q14624 ITIH4 FAHTVVTSR 8.610 <0.001  <0.001 -0.331 <0.001 -0.290 0.002 0.041 0.849
P01042 KNG1 QVVAGLNFR 9.544 <0.001  <0.001 -0.340 <0.001 -0.290 0.001 0.050 0.773
P04217 AIBG SGLSTGWTQLSK 8.196 <0.001  <0.001 -0.255 0.007 -0.321 <0.001 -0.066 0.646
P04217 AIBG ATWSGAVLAGR 13.983 <0.001  <0.001 -0.427 <0.001 -0.363 <0.001 0.064 0.676
P02790 HEMO QGHNSVFLIK 7.042 0.001 0.013 -0.288 0.001 -0.177 0.054 0.111 0.238
P12259 FA5 SQHLDNFSNQIGK 7.267 0.001 0.013 -0.332 0.003 -0.324 0.003 0.008 0.995
P12259 FA5 NFFNPPIISR 7.702 0.001 0.013 -0.456 0.001 -0.335 0.013 0.121 0.485
P03952 KLKBI1 TGAVSGHSLK 7.978 0.001 0.013 -0.247 0.009 -0.316 <0.001 -0.068 0.622
000533 NCHLI VIAVNEVGR 7.645 0.001 0.013 -0.341 <0.001 -0.206 0.047 0.136 0.193
P32119 PRDX2 QITVNDLPVGR 7.303 0.001 0.013 -0.640 0.005 -0.050 0.964 0.590 0.003
P06396 GELS EGGQTAPASTR 6.880 0.002 0.022 -0.178 0.213 -0.378 0.001 -0.200 0.088
P43251 BTD LSSGLVTAALYGR 6.568 0.002 0.022 -0.255 0.007 -0.274 0.003 -0.019 0.965
P00742 FA10 TGIVSGFGR 6.053 0.003 0.031 -0.333 0.005 -0.308 0.009 0.024 0.963
P11226 MBL2 EEAFLGITDEK 5.864 0.004 0.038 -0.593 0.004 -0.474 0.022 0.119 0.739
P51884 LUM ILGPLSYSK 5.648 0.005 0.045 -0.280 0.003 -0.190 0.059 0.090 0.454

g-value means adjusted p-value for multiple comparison by using Benjamini-Hochberg FDR. Proteins significant findings at g-value<0.050 are in bold

® Table 1-7 Summarize statistically significant peptides among 143 peptides when analyzed by ANOVA. Multiple comparison was performed by Tukey's HSD.
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Table 1-8. Differentially expressed peptides (ANCOVA) identified by LC-MRM analysis between HC, CHR-PRS, and FEP

HC vs CHR-PRS vs

CHR-PRS vs FEP

CHR-PRS vs HC

FEP vs HC

FEP

. Gene . F- -value Mean p-Valu’e Mean p-Valu’e Mean p-Valu’e
Protein ID name Peptide statistics (AII\)ICOVAa) difference® (Elé(]e)}), ¥ difference (Elé(]e)}), ¥ difference (Elé(]e)}), S
CHR-P < HC, FEP
P12259 FA5 SQHLDNFSNQIGK 5.561 0.005 -0.312 0.031 -0.321 0.008 -0.009 0.997
P12259 FA5 NFFNPPIISR 4.724 0.011 -0.394 0.024 -0.325 0.034 0.069 0.888
P01042 KNG1 QVVAGLNFR 8.375 <0.001 -0.338 0.004 -0.318 0.001 0.019 0.980
P02790 HEMO QGHNSVFLIK 9.212 <0.001 -0.375 <0.001 -0.227 0.013 0.147 0.241
Q14624 ITIH4 FAHTVVTSR 9.429 <0.001 -0.399 <0.001 -0.029 0.003 0.108 0.533
P00742 FA10 TGIVSGFGR 8.629 <0.001 -0.429 0.003 -0.396 0.001 0.033 0.962
P43251 BTD LSSGLVTAALYGR 6.863 0.002 -0.267 0.029 -0.314 0.002 -0.047 0.890
P04217 AIBG SGLSTGWTQLSK 8.804 <0.001 -0.318 0.005 -0.329 <0.001 -0.010 0.994
P04217 AIBG ATWSGAVLAGR 12.925 <0.001 -0.462 <0.001 -0.354 <0.001 0.107 0.542
CHR-P < FEP
P32119 PRDX2 QITVNDLPVGR 5.645 0.005 -0.769 0.005 -0.088 0.909 0.682 0.016
Q9UGMS  FETUB AIFYMNNPSR 5.686 0.004 -0.460 0.003 -0.215 0.175 0.245 0.179
000533 NCHLI VIAVNEVGR 5.471 0.005 0.345 0.006 -0.213 0.068 0.132 0.448
CHR-P <HC
P06396 GELS EGGQTAPASTR 6.189 0.003 -0.288 0.074 -0.389 0.002 -0.101 0.721
P51884 LUM ILGPLSYSK 5.287 0.006 -0.207 0.102 -0.276 0.006 -0.068 0.775
P03952 KLKBI1 TGAVSGHSLK 8.180 <0.001 -0.220 0.085 -0.358 <0.001 -0.138 0.371
P11226 MBL2 EEAFLGITDEK 4.810 0.010 -0.477 0.084 -0.568 0.011 -0.091 0911

Statistically significant differences were analyzed by ANCOVA. Multiple comparison was performed by Tukey's HSD. Significant findings at p-value<0.050 are in

bold

@ Covariates : Age, sex, use of antipsychotics, mood stabilizers, antidepressants, and benzodiazepines

b Adjusted mean difference
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Table 1-9. Comparison of baseline demographics and clinical characteristics between CHR-PRS vs. CHR-BD

CHR-PRS CHR-BD Statistics® p-value
(n=29) (n=40)

Age, years, mean + SD 20.7+3.6 22.1+4.2 465.0 0.162
Gender, male, n (%) 18 (62.1) 13 (32.5) 5.9 0.015
Body mass Index, kg/m?, mean + SD 22.0+3.1 22.6+3.9 539.5 0.627
Education, years, mean + SD 12.8+£1.2 13.7£2.3 438.5 0.079
Social economic status 0.4 0.601
Unstable, n (%) 10 (34.5) 11 (27.5)

Stable, n (%) 19 (65.5) 29 (72.5)

Psychiatric family history, n (%) 14 (48.3) 25 (62.5) 1.4 0.239
History ot treatment 2.2 0.535
No, n (%) 6 (20.7) 5(12.5)

Medication-present, n (%) 13(44.8) 25 (62.5)
Medication-past, n (%) 6 (20.7) 6 (15.0)
Psychosocial intervention, n (%) 4 (13.8) 4 (10.0)

Use of psychotropic medication, n (%) 13 (44.8) 25 (62.5) 2.1 0.145
Use of antipsychotics, n (%) 8 (27.6) 18 (45.0) 2.2 0.208
Use of Mood stabilizers, n (%) 4 (13.8) 15 (37.5) 4.7 0.054
Use of Anti-depressant, n (%) 5(17.2) 5(12.5) FE 0.732
Use of Benzodiazepines, n (%) 9(31.0) 11 (27.5) 0.1 0.793
PANSS : total, mean + SD 57.1+16.3 47.5+8.2 365.0 0.009
PANSS : positive, mean + SD 11.5+2.7 9.8+23 334.0 0.002
PANSS : negative, mean + SD 144 +£7.1 10.7 £ 3.5 387.5 0.019

PANSS : general, mean £+ SD 31.2+8.3 27154 408.5 0.037

HAM-D : total, mean + SD 11.6+5.3 10.5+6.4 501.5 0.342

HAM-D : anhedonia/retardation, mean = SD 42+24 3.8+2.1 493.5 0.290

HAM-D : guilt/agitation, mean + SD 29+2.0 29+£23 560.5 0.815

HAM-D : somatic, mean + SD 1.6+ 1.6 1.3+1.6 481.0 0.213

HAM-D : insomnia, mean = SD 1.6+ 1.5 1.6+ 1.8 556.5 0.772

HAM-D : appetite, mean + SD 0.3+£0.7 0.6+£0.9 507.5 0.292

HAM-A total, mean = SD 10.1+5.2 99+173 512.5 0.414

YMRS : total, mean £ SD 26+3.1 20+25 531.0 0.539

CGI-S, mean = SD 3.6£0.7 3.3£0.7 443.0 0.063

GAF : present, mean + SD 53.9+8.4 60.3+9.7 346.5 0.005

GAF : past one year, mean + SD 66.6 +13.4 75.9+11.4 361.0 0.008

GAF : before symptom onset, mean + SD 81.4+7.6 77.9+13.4 492.0 0.287

Significant findings at p-value < 0.050 are in bold

# Significant differences between the CHR-PRS and CHR-BD were examined using the chi-square test for categorical
variables, and independent samples t-test for continuous variables.
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Table 1-10% Differentially expressed peptides identified by LC-MRM analysis between CHR-PRS and CHR-BD

Mean difference Student's

Protein ID  Gene names Peptide (CHR-PRS vs. CHR-BD) t

p-value g-value

Over-expressed in CHR-PRS (CHR-PRS > CHR-BD)

P21333 FLNA AGVAPLQVK 1.00 -3.1 0.003 0.395
P10645 CMGA ELQDLALQGAK 0.55 -2.1 0.043 0.528
P14174 MIF LLCGLLAER 0.38 -2.3 0.027 0.528
P12259 FAS NFFNPPIISR 0.24 -2.5 0.015 0.528
P04275 VWF VIVIPVGIGPHANLK 0.25 -2.0 0.049 0.528
P04275 VWF EAPDLVLQR 0.33 -2.0 0.049 0.528
P32119 PRDX2 QITVNDLPVGR 0.41 -2.4 0.020 0.528
P37802 TAGL2 QMEQISQFLQAAER 0.62 -2.3 0.026 0.528
P37802 TAGL2 TLMNLGGLAVAR 0.63 -2.2 0.033 0.528
Q9Y490 TLN1 GLAGAVSELLR 0.60 -2.2 0.031 0.395
Q9Y490 TLN1 TLAESALQLLYTAK 0.70 -2.9 0.005 0.528
P18206 VINC ELLPVLISAMK 0.48 -2.2 0.034 0.528
Over-expressed in CHR-BD (CHR-PRS < CHR-BD)
P06396 GELS TGAQELLR -0.42 2.0 0.046 0.528
P05090 APOD NILTSNNIDVK -0.61 2.0 0.047 0.528

g-value means adjusted p-value for multiple comparison by using Benjamini-Hochberg FDR. Proteins significant findings
at p-value<0.050 and g-value<0.050 are in bold

 Table 1-10 Summarize statistically significant peptides among 143 peptides when analyzed by Student’s independent t-
test
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Table 2-1. Fit indices of LPA

LMR BLRT Proportion of class, n (%)
Model BIC saBIC
p-value p-value 1 2 3 4
1 class 2634.06 2570.94 N/A N/A 90 (100%)
2 class 2476.48 2378.64 0.027 <0.001 66 (73.3%) 24 (26.7%)
3 class 2368.18 2235.62 0.049 <0.001 28 (31.1%) 40 (44.4%) 22 (24.4%)
4 class 2342.78 2175.51 0.203 <0.001 15 (16.7%) 22 (24.4%) 36 (40.0%) 17 (18.9%)
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Table 2-2. Comparison of baseline demographics between LS, DPD, and MD group

Depressive-psychosis

Ti)tal Low s_everity dominant Manic iiominant Statistics® P Post_hoc®
(n=90) (n=28) _ (n=22) value
(n=40)
Age, years, mean + SD 21.7+£3.9 225450 21.0+£3.2 21.843.5 1.4 0.258
Gender, male, n (%) 40 (44.4) 14 (50.0) 20 (50.0) 6 (27.3) 3.5 0.184
Body mass Index, kg/m?, mean + SD 224435 23.0£3.7 21.843.5 22.6+3.4 1.1 0.347
Education, years, mean + SD 13.4£1.9 13.8 £2.5 13.0£1.4 13.6 £1.9 1.3 0.269
Social economic status 1.0 0.628
Unstable, n (%) 25 (27.8) 6(21.4) 13 (32.5) 6 (27.3)
Stable, n (%) 65 (72.2) 22 (78.6) 27 (67.5) 16 (72.7)
Initial classification
CHR-PRS, n (%) 29 (32.2) 11 (39.3) 16 (40.0) 2(9.1) 71 0.029  MD<LS, AP
CHR-BD, n (%) 40 (44.4) 12 (42.9) 14 (35.0) 14 (63.6) 4.8 0.088
CHR-MDD, n (%) 2(2.2) 2(7.1) 0 (0.0) 0 (0.0) FE 0.152
CHR-PL, n (%) 4 (4.4) 0 (0.0) 2 (5.0) 29.1) FE 0.272
CHR-Extended, n (%) 15 (16.7) 3 (10.7) 8 (20.0) 4 (18.2) FE 0.631
Duration of follow up, month, mean + SD 18.1 £10.1 17.3 £12.8 17.3+9.5 20.6 £7.1 0.9 0.417
Psychiatric family history, n (%) 40 (44.4) 12 (42.9) 19 (47.5) 9 (40.9) 0.3 0.892
History of treatment FE 0.032
No, n (%) 14 (15.6) 4 (14.3) 6 (15.0) 4 (18.2)
Medication-present, n (%) 53 (58.9) 12 (42.9) 27 (67.5) 14 (63.6)
Medication-past, n (%) 13 (14.4) 9 (32.1) 1(2.5) 3 (13.6) AP <LS
Psychosocial intervention, n (%) 10 (11.1) 3 (10.7) 6 (15.0) 1 (4.5)
Use of psychotropic medication, n (%) 53 (58.9) 12 (42.9) 27 (67.5) 14 (63.6) 4.4 0.107
Use of antipsychotics, n (%) 36 (40.0) 8 (28.6) 18 (45.0) 10 (45.5) 2.2 0.332
Use of Mood stabilizers, n (%) 31 (34.4) 6 (21.4) 15 (37.5) 10 (45.5) 34 0.181
Use of Anti-depressant, n (%) 15 (16.7) 4 (14.3) 7(17.5) 4 (18.2) FE 0.938
Use of Benzodiazepines, n (%) 29 (32.2) 1 (3.6) 19 (47.5) 9 (40.9) 15.6 <0.001 LS<AP,MD

# Significant differences between groups were examined using the chi-square test for categorical variables, and ANOVA for continuous variables.

® Multiple comparison were performed by chi-square test for categorical variables, and Tukey's HSD for continuous variables.
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Table 2-3. Comparison of clinical characteristics between LS, DPD, and MD group

Depressive-
Missing, Total Low severit sychosis Manic dominant T
n (% )g (n=90) (n=28) Y Ic)io}r,ninant (n=22) Statistics®  p-value Post_hoc®
(n=40)
CGI-S : baseline, mean + SD 0 (0.0) 3.5+0.8 3.1 0.6 3.7 0.8 3.8 +0.8 7.2 0.001 LS<DPD,ABD
CTQ : total, mean + SD 5(5.6) 64.8 £12.7 60.8 £10.3 66.7 £13.5 65.9+13.1 1.8 0.168
CTQ : physical abuse, mean + SD 5(5.6) 9.5 +4.6 9.5+4.6 9.3+4.4 10.0£5.0 0.2 0.842
CTQ : sexual abuse, mean + SD 5(5.6) 59+2.0 5.6+£1.3 6.3+£2.6 5.6+£1.3 1.5 0.239
CTQ : emotional abuse, mean + SD 5(5.6) 11.945.5 10.8 +4.9 12.245.6 12.746.0 0.8 0.455
CTQ : emotional neglect, mean + SD 5(5.6) 20.0 £5.5 17.4 £5.5 21.6£5.3 20.2 £5.1 4.8 0.011 LS<DPD
CTQ : physical neglect, mean + SD 5(5.6) 10.3 3.1 9.0 £2.0 11.1+3.3 10.4 3.4 34 0.039 LS<DPD
BIS : total, mean £ SD 3(3.3) 70.7 £10.7 65.1 £8.9 74.2 £10.9 71.4 £9.9 6.5 0.002 LS<DPD
BIS : attentional, mean = SD 3(3.3) 19.0 5.1 16.4 +6.1 20.1+4.3 20.3£3.9 5.7 0.005 LS<DPD,ABD
BIS : motor, mean + SD 3(3.3) 31.2+6.8 31.1493 319455 29.9+452 0.6 0.564
BIS : non-planning, mean = SD 333) 20.6 £5.5 17.7 £6.1 22.2 +5.0 21.2 +4.0 6.3 0.003 LS<DPD
BRIAN : total, mean = SD 1 (L.1) 52.4 £11.7 47.0 £11.9 56.0 £10.7 52.6 £10.9 53 0.007 LS<DPD
BRIAN : sleep, mean + SD 1 (L.1) 17.7+£11.4 15.5+£10.6 17.7 £10.9 20.8 £13.1 1.3 0.271
BRIAN : activity, mean + SD 1(L.1) 12.0 £3.9 10.6 3.7 13.0 3.7 11.7 +4.3 33 0.041 LS<DPD
BRIAN : social, mean + SD 1(L.1) 9.8 £3.1 7.9 +£3.2 11.0 £2.7 10.0 2.4 10.5 <0.001 LS<DPD,ABD
BRIAN : eating, mean + SD 1(1.1) 9.743.0 8.7+£3.0 10.4£3.0 9.7+2.9 2.7 0.075
BRIAN : chronotype, mean + SD 1(1.1) 6.7 £1.6 6.9+1.8 6.6 £1.7 6.9+1.2 0.5 0.611
CSM total, mean + SD 5(5.6) 27.8 £7.1 29.4+7.2 26.7£6.9 27.7+47.3 1.0 0.356
SPAQ : GSS total, mean + SD 6(6.7) 11.146.0 9.7+4.6 11.6£7.2 12.0+4.9 1.0 0.375
SPAQ : sleep, mean + SD 6(6.7) 1.9+1.2 1.6 +1.0 2.0+1.3 2.2+1.0 1.7 0.184
SPAQ : social, mean + SD 6(6.7) 1.8+1.2 1.6 +1.0 1.8+1.3 2.0+1.2 0.7 0.522
SPAQ : general mood, mean + SD 6 (6.7) 2.0+1.3 2.0+1.4 2.1+1.5 2.0+0.8 0.1 0.935
SPAQ : weight, mean + SD 6(6.7) 1.7 £1.1 1.2 0.6 1.8 +1.3 2.0 £1.0 3.6 0.031 LS<ABD
SPAQ : energy, mean + SD 6(6.7) 2.1+£1.3 1.9+1.3 2.1+14 2.2+1.0 0.3 0.770
SPAQ : appetite, mean + SD 6(6.7) 1.6 +1.0 1.4+0.6 1.8+1.2 1.7+1.0 1.0 0.385
SPAQ 6(6.7)
No, n (%)
SAD+S-SAD, n (%)
WHOQOL-BRETF : total, mean + SD 5(5.6) 67.5 £14.5 79.8 £12.7 58.3 £10.2 70.5 £11.2 29.1 <0.001 DPD<MD<LS
WHOQOL-BRETF : overall, mean + SD 5(5.6) 5.0 1.3 5.6 1.3 4.3 1.2 5.6 £0.9 13.4 <0.001 DPD< LS,MD

2 Significant differences between groups were examined using the chi-square test for categorical variables, and ANOVA for continuous variables

® Multiple comparison were performed by chi-square test for categorical variables, and Tukey's HSD for continuous variables.
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WHOQOL-BREEF : physical, mean = SD 5(5.6) 18.0 +4.9 22.1+4.3 15.3 £3.1 18.4 +4.9 23.1 <0.001 DPD<MD<LS
WHOQOL-BREF : psychological, mean + SD 5(5.6) 13.0 +4.3 16.2 +4.2 10.6 £3.1 14.0 £3.2 21.5 <0.001 DPD<LS, MD
WHOQOL-BREF : social relationship, mean + SD 5(5.6) 8.2 +2.6 9.4 +2.2 7.2+2.3 8.8 +2.9 6.9 0.002 DPD< LS, MD
WHOQOL-BREF : environment, mean + SD 5(5.6) 23.245.3 26.4 +4.7 20.9 £5.2 23.7 +4.1 10.2 <0.001 DPD<LS
CD-RISC : total, mean + SD 5(5.6) 40.7 £17.5 51.4 £17.6 31.8 £14.9 45.0 +13.3 13.4 <0.001 DPD <LS,MD
GAF : present, mean = SD 0(0.0) 57.5+9.4 61.4 +8.8 55.5+8.1 56.4 £11.2 3.7 0.030 DPD<LS
GAF : past one year, mean = SD 0(0.0) 72.6 £12.7 72.8+13.0 72.4+12.2 72.9 +£13.7 0.0 0.983

GAF : before symptom onset, mean + SD 0(0.0) 80.5+10.6 80.9 £8.6 80.5+8.3 80.0+15.9 0.0 0.957

GF social : present, mean + SD 0(0.0) 6.0+£1.3 6.2+1.6 5.8+1.0 6.3 +£1.5 1.4 0.255

GF social : lowest, mean + SD 0(0.0) 5.7+1.4 5.6 £1.5 5.6+1.2 6.0 £1.5 0.8 0.451

GF social : highest, mean + SD 0(0.0) 7.2+1.4 7.3+£1.6 7.1+£1.3 7.4+1.1 0.4 0.697

GF role : present, mean + SD 0(0.0) 6.2+1.3 6.4+1.4 59+1.2 6.6 1.2 3.0 0.057

GF role : lowest, mean + SD 0(0.0) 5.8+1.3 5.8+1.4 5.8+1.2 6.1+1.3 0.5 0.589

GF role : highest, mean + SD 0(0.0) 7.4+1.3 7.4+1.4 7.3+1.3 7.7+1.1 0.6 0.547
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Table 2-4. Differentially expressed peptides (ANOVA) identified by LC-MRM analysis between LS, DPD, and MD group.

LS vs DPD vs MD LS vs DPD LS vs MD DPD vs MD
Protein Gene Pentid F- p-value q- Mean p-value Mean p-value Mean p-value
ID name eptide statistics ~ (ANOVA)  value? difference (Tukey's HSD) difference (Tukey's HSD) difference (Tukey's HSD)
Q9UGMS5  FETUB AIFYMNNPSR 1.467 0.236 0.997 -0.153 0.625 0.147 0.723 0.300 0.216
Q9UGMS5  FETUB LVVLPFPK 0.278 0.758 0.997 0.078 0.966 0.263 0.745 0.186 0.844
P05452 TETN LDTLAQEVALLK 0.397 0.674 0.997 -0.070 0.957 0.167 0.829 0.237 0.649
P21333 FLNA AGVAPLQVK 1.150 0.321 0.997 -0.472 0.362 -0.503 0.421 -0.031 0.996
P02748 CO9 LSPIYNLVPVK 0.703 0.498 0.997 0.005 0.999 -0.136 0.581 -0.141 0.509
P10643 Cco7 AASGTQNNVLR 0.992 0.375 0.997 -0.250 0.546 0.074 0.961 0.324 0.418
P06396 GELS HVVPNEVVVQR 0.804 0.451 0.997 -0.296 0.420 -0.201 0.740 0.095 0.924
P06396 GELS EGGQTAPASTR 0.547 0.581 0.997 -0.106 0.582 -0.028 0.972 0.078 0.776
P06396 GELS TGAQELLR 0.235 0.791 0.997 -0.141 0.809 -0.017 0.998 0.124 0.869
P06727 APOA4 LEPYADQLR 0.777 0.463 0.997 0.178 0.429 0.107 0.794 -0.071 0.889
P06727 APOA4 ISASAEELR 0.521 0.596 0.997 0.154 0.566 0.086 0.875 -0.068 0.908
P06727 APOA4 LAPLAEDVR 0.283 0.754 0.997 0.102 0.769 0.017 0.995 -0.086 0.853
P10645 CMGA ELQDLALQGAK 0.865 0.425 0.997 0.028 0.995 -0.352 0.529 -0.379 0.427
P10645 CMGA SGELEQEEER 0.380 0.685 0.997 -0.246 0.662 -0.122 0.926 0.124 0914
P07225 PROS VYFAGFPR 0.008 0.992 0.997 0.013 0.992 0.012 0.995 -0.001 1.000
P07225 PROS QLAVLDK 0.132 0.877 0.997 0.040 0.890 0.043 0.904 0.003 0.999
P01009 A1AT SVLGQLGITK 0.087 0917 0.997 0.034 0.909 0.018 0.980 -0.016 0.982
P01009 A1AT AVLTIDEK 0.340 0.713 0.997 -0.120 0.801 0.028 0.991 0.148 0.747
P02647 APOA1 DYVSQFEGSALGK 0.038 0.962 0.997 0.097 0.964 0.096 0.974 -0.001 1.000
P02647 APOA1 LLDNWDSVTSTESK 1.019 0.365 0.997 0.108 0.355 0.091 0.571 -0.016 0.979
P02647 APOA1 QGLLPVLESFK 0.330 0.720 0.997 0.002 1.000 0.155 0.762 0.153 0.736
P02652 APOA2 SPELQAEAK 0.311 0.733 0.997 0.076 0.750 0.077 0.799 0.002 1.000
P02652 APOA2 EQLTPLIK 0.342 0.712 0.997 0.055 0.834 0.088 0.702 0.034 0.942
P04114 APOB SVSLPSLDPASAK 0.288 0.751 0.997 0.125 0.838 0.184 0.751 0.059 0.967
P04114 APOB TEVIPPLIENR 0.227 0.797 0.997 0.054 0.959 0.151 0.782 0.097 0.889
P04114 APOB GVISIPR 0.660 0.519 0.997 0.275 0.504 0.223 0.712 -0.052 0.979
P05090 APOD IPTTFENGR 1.031 0.361 0.997 0.002 1.000 0.237 0.432 0.235 0.387
P05090 APOD NILTSNNIDVK 0.828 0.440 0.997 -0.040 0.991 0.377 0.555 0.417 0.437
P08519 APOA GTLSTTITGR 0.563 0.572 0.997 0.404 0.609 0.040 0.996 -0.364 0.706
P23560 BDNF QYFYETK 0.734 0.483 0.997 0.213 0.845 0.537 0.451 0.324 0.714
P00450 CERU ALYLQYTDETFR 0.413 0.663 0.997 -0.029 0.972 -0.128 0.659 -0.100 0.748
P00450 CERU DIFTGLIGPMK 0.386 0.681 0.997 -0.100 0.789 -0.147 0.681 -0.047 0.955
P00450 CERU DDEEFIESNK 0.394 0.676 0.997 -0.371 0.776 0.091 0.989 0.462 0.712
P09341 GROA NIQSVNVK 0.605 0.549 0.997 -0.083 0.899 -0.239 0.522 -0.156 0.727
P02790 HEMO QGHNSVFLIK 0.377 0.687 0.997 0.067 0.662 0.041 0.889 -0.026 0.949
P02790 HEMO GGYTLVSGYPK 0.226 0.799 0.997 -0.040 0.987 0.145 0.879 0.184 0.786
P02790 HEMO LHIMAGR 0.127 0.881 0.997 -0.005 0.999 0.058 0.910 0.063 0.882
Q14624 ITIH4 FAHTVVTSR 1.762 0.178 0.997 0.029 0.939 -0.140 0.336 -0.168 0.164
Q14624 ITIH4 ILDDLSPR 0.004 0.996 0.997 -0.002 1.000 0.019 0.997 0.021 0.996
Q14624 ITIH4 GSEMVVAGK 1.213 0.302 0.997 0.084 0.635 -0.066 0.807 -0.150 0.289
Q14624 ITIH4 ETLFSVMPGLK 0.440 0.646 0.997 0.061 0.854 -0.052 0919 -0.113 0.632
P03971 MIS ELSVDLR 1.954 0.148 0.997 -0.585 0.551 0.592 0.633 1.177 0.131
P03971 MIS YGNHVVLLLK 1.452 0.240 0.997 0.183 0.300 0.007 0.999 -0.176 0.382
P14174 MIF LLCGLLAER 0.112 0.894 0.997 0.082 0.886 0.036 0.983 -0.046 0.968
P80511 S10AC ELANTIK 0.698 0.500 0.997 -0.203 0.617 0.035 0.989 0.237 0.566
P02743 SAMP VFVFPR 0.757 0.472 0.997 0.418 0.582 -0.058 0.992 -0.476 0.547
P02743 SAMP VGEYSLYIGR 0.182 0.834 0.997 -0.077 0919 -0.135 0.824 -0.058 0.959
P02743 SAMP QGYFVEAQPK 0.168 0.846 0.997 -0.087 0.860 -0.092 0.881 -0.005 1.000
P08254 MMP3 DLVFIFK 1.998 0.142 0.997 0.181 0.561 0.407 0.118 0.226 0.462
* g-value means adjusted p-value for multiple comparison by using Benjamini-Hochberg FDR.
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P01023
P01023
P51884
Q86UX7
P02774
Q08380
P12259
P12259
P04275
P04275
P04275
P04275
P01042
P01042
P55058
PO5154
PO5154
PO5154
P00748
P00748
Q04756
P03952
P03952
P03952
P00742
Q13103
Q13103
P20742
P20742
P20742
P04406
Q16610
P02654
P18428
P43251
QYUHG3
P06276
P06276
P06276
P26927
P04217
P04217
P04217
P01019
P01019
P61769
P01024
P01024
000533
P49747
P00488
P00488
QYNPH3
Q06033
Q06033
Q06033
P04180
P61626
000187
P11226

A2MG
A2MG
LUM
URP2
VTDB
LG3BP
FAS
FAS
VWF
VWF
VWF
VWF
KNG1
KNG1
PLTP
IPSP
IPSP
IPSP
FA12
FA12
HGFA
KLKBI1
KLKBI1
KLKBI1
FA10
SPP24
SPP24
PZp
PZp
PZp
G3P
ECM1
APOC1
LBP
BTD
PCYOX
CHLE
CHLE
CHLE
HGFL
A1BG
A1BG
A1BG
ANGT
ANGT
B2MG

CO3
NCHL1
COMP
FI13A
FI13A
IL1AP
ITIH3
ITIH3
ITIH3
LCAT
LYSC
MASP2
MBL2

TEHPFTVEEFVLPK
QGIPFFGQVR
ILGPLSYSK
LTQLYEQAR
HLSLLTTLSNR
ASHEEVEGLVEK
SQHLDNFSNQIGK
NFFNPPIISR
VIVIPVGIGPHANLK
EAPDLVLQR
VTVFPIGIGDR
ILAGPAGDSNVVK
TVGSDTFYSFK
QVVAGLNFR
AGALQLLLVGDK
TLYLADTFPTNFR
EDQYHYLLDR
FSIEGSYQLEK
TEQAAVAR
VVGGLVALR
VANYVDWINDR
DSVTGTLPK
TGAVSGHSLK
YSPGGTPTAIK
TGIVSGFGR
VNSQSLSPYLFR
VSAQQVQGVHAR
ATVLNYLPK
SSGSLLNNAIK
YGAATFTR
VIPELNGK
NVALVSGDTENAK
EFGNTLEDK
LAEGFPLPLLK
LSSGLVTAALYGR
YQSHDYAFSSVEK
NIAAFGGNPK
IFFPGVSEFGK
FWTSFFPK
SPLNDFQVLR
HQFLLTGDTQGR
SGLSTGWTQLSK
ATWSGAVLAGR
DPTFIPAPIQAK
ALQDQLVLVAAK
VNHVTLSQPK
LVAYYTLIGASGQR
IHWESASLLR
VIAVNEVGR
DTDLDGFPDEK
VEYVIGR
GTYIPVPIVSELQSGK
VAFPLEVVQK
EVSFDVELPK
GISMLNK
DYIFGNYIER
SSGLVSNAPGVQIR
WESGYNTR
WPEPVFGR
FQASVATPR

0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
0.997
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P11226 MBL2 EEAFLGITDEK 1.638 0.200 0.997 0.293 0.177 0.210 0.509 -0.083 0.885
P11226 MBL2 TEGQFVDLTGNR 1.001 0.372 0.997 0.160 0.598 0.263 0.355 0.103 0.830
P40925 MDHC GEFVTTVQQR 0.111 0.895 0.997 -0.100 0.974 0.133 0.966 0.233 0.885
060462 NRP2 DGDSESADLLGK 0.015 0.985 0.997 0.055 0.991 0.084 0.985 0.029 0.998
P19652 A1AG2 TEDTIFLR 0.369 0.692 0.997 -0.286 0.769 0.041 0.996 0.327 0.744
P02763 A1AGI1 SDVVYTDWK 0.258 0.773 0.997 -0.127 0.789 -0.131 0.828 -0.004 1.000
Q96PD5 PGRP2 TFTLLDPK 1.668 0.195 0.997 0.123 0.191 0.037 0.892 -0.086 0.492
Q96PD5 PGRP2 WGAAPYR 0.290 0.749 0.997 -0.037 0.997 -0.382 0.769 -0.345 0.782
P14618 KPYM LDIDSPPITAR 0.439 0.646 0.997 -0.059 0.957 -0.221 0.634 -0.162 0.753
P62937 PPIA VSFELFADK 1.401 0.252 0.997 -0.057 0.943 0.254 0.429 0311 0.234
P62937 PPIA FEDENFILK 1.397 0.253 0.997 -0.060 0.986 0.593 0.370 0.653 0.252
P32119 PRDX2 QITVNDLPVGR 5.101 0.008 0.997 0.284 0.238 0.641 0.005 0.358 0.141
P22891 PROZ APDLQDLPWQVK 0.060 0.942 0.997 -0.051 0.950 -0.003 1.000 0.049 0.961
P22891 PROZ DFAEHLLIPR 0.056 0.945 0.997 -0.060 0.962 -0.080 0.948 -0.021 0.996
000391 QSOX1 DTGAALLAESR 0.204 0.816 0.997 -0.092 0.834 -0.099 0.856 -0.007 0.999
P61224 RAPIB LVVLGSGGVGK 0.664 0.518 0.997 -0.218 0.697 -0.348 0.506 -0.129 0.896
P06702 S10A9 LTWASHEK 0.242 0.786 0.997 -0.114 0.868 0.040 0.987 0.153 0.802
P14151 LYAM1 DNYTDLVAIQNK 0.797 0.454 0.997 -0.423 0.491 -0.050 0.992 0.372 0.620
P02741 CRP AFVFPK 1.273 0.285 0.997 -0.384 0.628 -0.766 0.255 -0.382 0.673
P02741 CRP ESDTSYVSLK 0.845 0.433 0.997 -0.254 0.628 -0.401 0.422 -0.147 0.874
P04003 C4BPA QSSSYSFFK 2.798 0.066 0.997 -0.418 0.089 -0.046 0.977 0.371 0.189
P20851 C4BPB ALLAFQESK 0.037 0.963 0.997 0.033 0.987 0.069 0.960 0.036 0.987
PO1011 AACT ADLSGITGAR 0.241 0.787 0.997 -0.014 0.998 0.144 0.841 0.159 0.786
PO1011 AACT NLAVSQVVHK 0.175 0.840 0.997 0.001 1.000 0.083 0.866 0.082 0.850
P08185 CBG AQLLQGLGFNLTER 1.919 0.153 0.997 -0.018 0.995 0.362 0.236 0.380 0.162
P08185 CBG ITQDAQLK 0.470 0.627 0.997 0.079 0.704 -0.007 0.998 -0.086 0.697
P05546 HEP2 SVNDLYIQK 0.179 0.837 0.997 0.023 0.995 0.157 0.844 0.134 0.867
P05546 HEP2 QFPILLDFK 0.215 0.807 0.997 -0.060 0.972 0.126 0.910 0.186 0.790
P05546 HEP2 TLEAQLTPR 0.003 0.997 0.997 0.009 0.997 0.003 1.000 -0.006 0.999
P04278 SHBG IALGGLLFPASNLR 1.295 0.279 0.997 -0.398 0.250 -0.201 0.763 0.196 0.743
P04278 SHBG QAEISASAPTSLR 0.945 0.393 0.997 -0.220 0.588 0.084 0.944 0.304 0.420
P04278 SHBG LDVDQALNR 0.417 0.661 0.997 -0.227 0.634 -0.123 0.905 0.104 0.920
P37802 TAGL2 QMEQISQFLQAAER 0.277 0.759 0.997 -0.139 0.863 -0.224 0.750 -0.085 0.953
P37802 TAGL2 TLMNLGGLAVAR 0.686 0.506 0.997 -0.225 0.729 -0.396 0.484 -0.171 0.854
P02787 TRFE DGAGDVAFVK 0.260 0.772 0.997 0.103 0.822 0.130 0.792 0.027 0.989
P02787 TRFE EGYYGYTGAFR 0.121 0.886 0.997 -0.077 0.920 0.014 0.998 0.091 0.904
Q15582 BGH3 GDELADSALEIFK 0.187 0.830 0.997 0.083 0.837 0.016 0.995 -0.068 0.904
Q9Y490 TLN1 GLAGAVSELLR 1.523 0.224 0.997 -0.398 0.383 -0.571 0.230 -0.173 0.854
Q9Y490 TLN1 TLAESALQLLYTAK 2.861 0.063 0.997 -0.314 0.432 -0.698 0.049 -0.385 0.338
P22105 TENX LQVVPVAANQR 1.006 0.370 0.997 -0.304 0.366 -0.089 0.936 0.215 0.647
P22105 TENX ILISGLEPSTPYR 0.283 0.754 0.997 0.022 0.992 0.149 0.764 0.127 0.798
P22105 TENX TLSPVLESPR 0.343 0.711 0.997 0.016 0.998 0.222 0.739 0.206 0.741
P67936 TPM4 TIDDLEEK 2.352 0.101 0.997 -0.425 0.290 0.185 0.837 0.610 0.115
P18206 VINC ELLPVLISAMK 0914 0.405 0.997 -0.154 0.785 -0.362 0.371 -0.208 0.682
P04004 VTINC FEDGVLDPDYPR 0.362 0.697 0.997 -0.167 0.725 -0.018 0.997 0.149 0.802
P04004 VTINC QPQFISR 0.498 0.610 0.997 -0.108 0.673 0.002 1.000 0.111 0.700
075083 WDR1 DYSGQGVVK 0.620 0.540 0.997 -0.091 0.924 -0.305 0.520 -0.213 0.690
P63104 14337 SVTEQGAELSNEER 0.354 0.703 0.997 0.095 0.925 0.246 0.680 0.151 0.846
P63104 14337 FLIPNASQAESK 0.121 0.886 0.997 -0.052 0.988 -0.192 0.881 -0.140 0.926
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Table 2-5. Pearson's correlation coefficients (r) between 19 clinical variables and 29 peptides®

Information nd Pearson's correlation coefficient
1
i Gene Peptide ex’ | SIPS: SIPS : dissli'sg;n SIPS : ctﬁl:esnst: clﬁl:esnst: ymrs ~ HAM- QIDS HAM-A  STALT  STALS BIS CTQ CcsM SPAQ: WgSQ CD- GAF :
D name positive negative ized general severity frequency D GSS BREF RISC present

P55058 PLTP AGALQLLLVGDK 7 0.160 0.069 -0.053 0.185 -0.126 -0.055 -0.146 216* 237* 0.002 291%** 265% -0.106 -0.096 -.209* -0.048 -.234% -.236* -0.057
P04003 C4BPA QSSSYSFFK 7 0.198 0.156 -0.003 0.200 -0.163 -0.001 -0.091 230* 390** 0.129 331** 325%* 0.116 0.063 -.258%* 0.086 -315%* - 285%* -0.180
P18428 LBP LAEGFPLPLLK 5 0.147 0.125 0.003 0.095 -211%* -0.092 -0.091 0.098 259* 0.000 224%* 239* -0.034 -0.052 -0.203 -0.060 -0.194 -.214* -0.140
P26927 HGFL SPLNDFQVLR 4 0.102 0.166 0.085 221%* -0.144 -0.071 -0.070 214* 0.202 0.107 234%* 260* 0.036 0.001 -0.031 -0.003 -0.168 -0.117 -0.196
P19652 AlAG2 TEDTIFLR 3 0.161 0.180 0.026 0.142 -0.189 -0.006 0.027 0.129 250% 0.030 0.185 208* 0.099 -0.005 -.236* -0.014 -0.126 -0.199 -0.167
P02741 CRP AFVFPK 3 -0.006 0.007 -0.027 0.009 0.191 0.092 -0.059 0.104 242% 0.036 0.204 0.157 -0.018 -0.097 -.270* 0.049 - 287** -0.167 -0.020
P05452 TETN LDTLAQEVALLK 3 0.182 0.130 -0.020 0.055 -217* -0.044 0.023 0.067 213%* -0.021 0.140 0.174 0.074 0.080 -.220% -0.044 -0.082 -0.171 -0.145
P02774 VTDB HLSLLTTLSNR 3 0.016 0.030 -0.012 0.048 -0.178 -0.062 -0.014 0.170 0.206 0.068 0.196 208* -0.008 -0.025 -.250* 0.057 -0.148 -.228* -0.084
P04275 VWF VTVFPIGIGDR 3 0.168 0.024 0.086 220% -0.073 0.068 0.036 223%* 0.125 0.117 0.205 0.192 -.229* 0.077 0.055 0.089 -0.116 -0.070 -0.128
Q96PD5 PGRP2 TFTLLDPK 3 -0.191 =317** -0.107 -0.095 -0.096 -0.125 0.002 -0.165 -0.119 ~271%* -0.173 -0.129 -.250* -0.073 0.090 -0.019 0.199 0.097 0.136
P32119 PRDX2 QITVNDLPVGR 3 -.215% -0.092 -0.094 -0.028 -.237* - 282%* -0.196  -0.028 0.054 0.009 0.032 0.042 0.066 -0.123 -0.057 -0.135 -0.024 -0.103 0.137
P00450 CERU DDEEFIESNK 2 0.020 0.101 -0.058 0.203 -0.166 -0.056 -0.076 0.154 260* 0.065 0.193 0.193 0.010 -.223% -0.182 -0.107 -0.117 -0.207 -0.123
Q06033 ITIH3 EVSFDVELPK 2 0.152 0.115 -0.029 0.137 -.216* -0.066 0.025 0.131 241%* -0.030 0.127 0.156 -0.009 0.039 -0.136 0.052 -0.057 -0.113 -0.145
P04004 VTNC FEDGVLDPDYPR 2 0.133 0.149 0.007 0.145 -0.169 -0.010 0.016 0.109 235% 0.047 0.188 0.203 0.062 -0.032 -.253* -0.054 -0.154 -0.192 -0.192
Q16610 ECM1 NVALVSGDTENAK 2 0.154 0.180 0.023 0.087 -0.183 -0.034 0.038 0.119 231%* 0.025 0.075 0.119 0.065 0.011 -0.183 -0.042 -0.104 -.220% -0.188
P67936 TPM4 TIDDLEEK 2 -0.062 -0.037 -0.074 0.092 -0.162 -0.162 -0.090 231%* 231%* 0.123 0.193 0.206 0.030 -0.131 -0.042 -0.038 -0.179 -0.089 0.109
P61769 B2MG VNHVTLSQPK 2 0.086 0.108 0.079 253* -0.059 0.024 0.040 0.182 223%* -0.010 0.104 0.130 -0.040 0.002 -0.053 -0.050 -0.083 -0.105 -0.194
P02743 SAMP VGEYSLYIGR 2 0.000 0.011 -0.036 0.067 0.024 0.104 0.056 0.105 218* 0.085 0.146 0.191 0.059 -0.147 -0.171 -0.082 -213%* -0.084 -0.003
P04217 A1BG HQFLLTGDTQGR 2 0.139 0.162 -0.010 0.102 -.239* -0.070 0.020 0.094 213%* -0.024 0.163 0.173 0.063 0.001 -0.183 -0.015 -0.084 -0.148 -0.159
P20742 PZP SSGSLLNNAIK 2 0.162 0.140 -0.025 0.116 -.209* -0.047 0.007 0.083 211%* -0.022 0.119 0.142 0.053 0.038 -0.149 -0.053 -0.038 -0.126 -0.131
P06276 CHLE IFFPGVSEFGK 2 0.140 0.170 -0.002 0.101 -.209* -0.028 0.043 0.077 0.183 -0.016 0.138 0.172 0.088 0.042 -218* -0.029 -0.092 -0.185 -0.147
P14151 LYAMI1 DNYTDLVAIQNK 2 0.004 -0.034 -0.136 0.053 -0.053 -0.102 -0.151 0.143 0.181 0.066 227* 212% 0.074 -0.065 0.012 0.152 -0.200 -0.155 0.129
P01042 KNG1 TVGSDTFYSFK 2 0.151 0.195 0.042 0.144 -.222% -0.074 0.049 0.092 0.173 -0.016 0.150 0.188 0.068 0.007 -0.197 -0.054 -0.108 -0.180 -211%*
Q15582 BGH3 GDELADSALEIFK 2 -.208* -0.071 0.111 -0.054 0.102 -0.006 -0.022  -0.020 -0.163 0.026 -0.129 -0.166 -0.106 0.066 229% -0.096 0.085 0.148 0.000
P02647 APOA1 LLDNWDSVTSTFSK 2 0.040 -0.152 -0.070 -0.031 -0.110 -0.032 -0.122  -0.095 -0.135 -0.112 -0.102 -0.130 -.229% -0.108 0.202 -0.020 214* 0.061 0.104
Q13103 SPP24 VSAQQVQGVHAR 2 -0.014 -0.125 -0.189 0.045 -0.053 0.027 -0.064 0.061 0.112 0.025 0.021 0.020 -0.060 0.124 -.232% 239% -0.078 -0.096 -0.029
Q9Y490 TLN1 TLAESALQLLYTAK 2 -.268* -0.045 0.031 0.131 227* 0.159 0.171 0.199 0.056 0.087 0.054 0.020 0.081 -0.056 0.013 -0.015 -0.131 0.077 -0.049
Q14624 ITIH4 FAHTVVTSR 2 -0.140 -.266* -0.098 -0.005 0.095 0.091 0.021 0.002 0.020 -0.134 0.013 0.030 -219* -0.085 -0.003 0.107 -0.018 0.045 -0.010
P04114 APOB GVISIPR 2 -0.107 -0.197 -.235% -221% -0.081 -0.064 -0.060  -0.086 0.012 -0.167 0.014 -0.043 -0.037 -0.034 0.024 -0.080 0.025 0.068 0.184

* p <0.05, ** p <0.01, *** p <0.001

2 Proteins that showed significant correlation with at least two of the 10 clinical variables were selected

b Number of psychiatric symptom indexes with p values < 0.05
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Table 3-1. List of baseline 110 clinical features included in models

Age, years HAM-D : somatic
Gender (Male) HAM-D : insomnia
Gender (Female) HAM-D : appetite
Body mass Index HAM-A
Education, years YMRS : total

Social economic status (unstable)

YMRS : psychotic mania

Social economic status (stable)

YMRS : irritable mania

Initial classification (CHR-PRS)

YMRS : core feature of mania

Initial classification (CHR-BD)

BRIAN : total

Initial classification (CHR-MDD)

BRIAN : sleep

Initial classification (CHR-PL)

BRIAN : activity

Initial classification (CHR-Extended)

BRIAN : social

Duration of follow up

BRIAN : eating

Psychiatric family history

BRIAN : chronotype

History of treatment (No)

CGI-S

History of treatment (Medication-present)

GAF : present

History of treatment (Medication-past)

GAF : past one year

History of treatment (Psychosocial Intervention)

GAF : before symptom onset

Use of psychotropic medication

GF social : present

Use of antipsychotics

GF social : lowest

Use of Mood stabilizers

GF social : highest

Use of Anti-depressant

GF role : present

Use of Benzodiazepines

GF role : lowest

SIPS : positive

GF role : highest

SIPS : negative

QIDS total

SIPS : disorganized

BIS : total

SIPS : general

BIS : attention

SIPS : total

BIS : activity

BPSS current : total

BIS : plan

BPSS current : severity

PQ-B total

BPSS current : frequency

PQ-B threshold

BPSS current : T1 threshold

WHOQOL-BREEF : total

BPSS current : T2 threshold

WHOQOL-BREF : overall

BPSS current : T3 threshold

WHOQOL-BREF : physical

BPSS current : T4 threshold

WHOQOL-BREF : psychological

BPSS current : threshold total

WHOQOL-BREF : social relationship

BPSS current : positive mania

WHOQOL-BREF : environment

BPSS current : negative mania STAI-T

BPSS past : total STAI-S

BPSS past : severity CD-RISC : total
BPSS past : frequency CTQ : total

BPSS past : T1 threshold

CTQ : Physical abuse

BPSS past : T2 threshold

CTQ : Sexual abuse

BPSS past : T3 threshold

CTQ : Emotional abuse

BPSS past : T4 threshold

CTQ : Emotional neglect

BPSS past : threshold total

CTQ : Physical neglect

BPSS past : positive mania CSM total
BPSS past : negative mania SPAQ : GSS total
PANSS : total SPAQ : sleep

PANSS : positive

SPAQ : social

PANSS : negative

SPAQ : general mood

PANSS : general

SPAQ : weight

HAM-D : total

SPAQ : energy

HAM-D : anhedonia/retardation

SPAQ : appetite

HAM-D : guilt/agitation

SPAQ : SAD




Table 3-2. List of baseline 158 proteomic features included in models

alcjcnelszri(())tn Gene Peptide alcjcnelssri(())tn Gene Peptide alcjcnelssri(())tn Gene Peptide
number names number names number names
Q9UGMS5 FETUB AIFYMNNPSR P02774 VTDB HLSLLTTLSNR P61626 LYSC WESGYNTR
Q9UGMS5 FETUB LVVLPFPK Q08380 LG3BP ASHEEVEGLVEK 000187 MASP2 WPEPVFGR
P05452 TETN LDTLAQEVALLK P12259 FAS SQHLDNFSNQIGK P11226 MBL2 FQASVATPR
P21333 FLNA AGVAPLQVK P12259 FAS NFFNPPIISR P11226 MBL2 EEAFLGITDEK
P02748 CO9 LSPIYNLVPVK P04275 VWF VIVIPVGIGPHANLK P11226 MBL2 TEGQFVDLTGNR
P10643 co7 AASGTQNNVLR P04275 VWF EAPDLVLQR P40925 MDHC GEFVTTVQQR
P06396 GELS HVVPNEVVVQR P04275 VWF VTVFPIGIGDR 060462 NRP2 DGDSESADLLGK
P06396 GELS EGGQTAPASTR P04275 VWF ILAGPAGDSNVVK P19652 A1AG2 TEDTIFLR
P06396 GELS TGAQELLR P01042 KNG1 TVGSDTFYSFK P02763 Al1AGI1 SDVVYTDWK
P06727 APOA4 LEPYADQLR P01042 KNG1 QVVAGLNFR Q96PD5  PGRP2 TFTLLDPK
P06727 APOA4 ISASAEELR P55058 PLTP AGALQLLLVGDK Q96PD5  PGRP2 WGAAPYR
P06727 APOA4 LAPLAEDVR P05154 IPSP TLYLADTFPTNFR P14618 KPYM LDIDSPPITAR
P10645 CMGA ELQDLALQGAK P05154 IPSP EDQYHYLLDR P62937 PPIA VSFELFADK
P10645 CMGA SGELEQEEER P05154 IPSP FSIEGSYQLEK P62937 PPIA FEDENFILK
P07225 PROS VYFAGFPR P00748 FA12 TEQAAVAR P32119 PRDX2 QITVNDLPVGR
P07225 PROS QLAVLDK P00748 FA12 VVGGLVALR P22891 PROZ APDLQDLPWQVK
P01009 AIAT SVLGQLGITK Q04756 HGFA VANYVDWINDR P22891 PROZ DFAEHLLIPR
P01009 AIAT AVLTIDEK P03952 KLKBI1 DSVTGTLPK 000391 QSOX1 DTGAALLAESR
P02647 APOAL1 DYVSQFEGSALGK P03952 KLKBI1 TGAVSGHSLK P61224 RAPIB LVVLGSGGVGK
P02647 APOAL1 LLDNWDSVTSTFSK P03952 KLKBI1 YSPGGTPTAIK P06702 S10A9 LTWASHEK
P02647 APOAL1 QGLLPVLESFK P00742 FA10 TGIVSGFGR P14151 LYAMI DNYTDLVAIQNK
P02652 APOA2 SPELQAEAK Q13103 SPP24 VNSQSLSPYLFR P02741 CRP AFVFPK
P02652 APOA2 EQLTPLIK Q13103 SPP24 VSAQQVQGVHAR P02741 CRP ESDTSYVSLK
P04114 APOB SVSLPSLDPASAK P20742 PZP ATVLNYLPK P04003 C4BPA QSSSYSFFK
P04114 APOB TEVIPPLIENR P20742 PZP SSGSLLNNAIK P20851 C4BPB ALLAFQESK
P04114 APOB GVISIPR P20742 PZP YGAATFTR P0O1011 AACT ADLSGITGAR
P05090 APOD IPTTFENGR P04406 G3P VIPELNGK P0O1011 AACT NLAVSQVVHK
P05090 APOD NILTSNNIDVK Q16610 ECM1 NVALVSGDTENAK P081385 CBG AQLLQGLGFNLTER
P08519 APOA GTLSTTITGR P02654 APOC1 EFGNTLEDK P081385 CBG ITQDAQLK
P23560 BDNF QYFYETK P18428 LBP LAEGFPLPLLK P05546 HEP2 SVNDLYIQK
P00450 CERU ALYLQYTDETFR P43251 BTD LSSGLVTAALYGR P05546 HEP2 QFPILLDFK
P00450 CERU DIFTGLIGPMK QIUHG3 PCYOX YQSHDYAFSSVEK P05546 HEP2 TLEAQLTPR
P00450 CERU DDEEFIESNK P06276 CHLE NIAAFGGNPK P04278 SHBG IALGGLLFPASNLR
P09341 GROA NIQSVNVK P06276 CHLE IFFPGVSEFGK P04278 SHBG QAEISASAPTSLR
P02790 HEMO QGHNSVFLIK P06276 CHLE FWTSFFPK P04278 SHBG LDVDQALNR
P02790 HEMO GGYTLVSGYPK P26927 HGFL SPLNDFQVLR P37802 TAGL2 QMEQISQFLQAAER
P02790 HEMO LHIMAGR P04217 A1BG HQFLLTGDTQGR P37802 TAGL2 TLMNLGGLAVAR
Q14624 ITIH4 FAHTVVTSR P04217 A1BG SGLSTGWTQLSK P02787 TRFE DGAGDVAFVK
Q14624 ITIH4 ILDDLSPR P04217 A1BG ATWSGAVLAGR P02787 TRFE EGYYGYTGAFR
Q14624 ITIH4 GSEMVVAGK P01019 ANGT DPTFIPAPIQAK Q15582 BGH3 GDELADSALEIFK
Q14624 ITIH4 ETLFSVMPGLK P01019 ANGT ALQDQLVLVAAK Q9Y490  TLNI1 GLAGAVSELLR
P03971 MIS ELSVDLR P61769 B2MG VNHVTLSQPK Q9Y490  TLNI1 TLAESALQLLYTAK
P03971 MIS YGNHVVLLLK P01024 CcO3 LVAYYTLIGASGQR P22105 TENX LQVVPVAANQR
P14174 MIF LLCGLLAER P01024 Cco3 IHWESASLLR P22105 TENX ILISGLEPSTPYR
P80511 S10AC ELANTIK 000533 NCHL1 VIAVNEVGR P22105 TENX TLSPVLESPR
P02743 SAMP VFVFPR P49747 COMP DTDLDGFPDEK P67936 TPM4 TIDDLEEK
P02743 SAMP VGEYSLYIGR P00438 FI3A VEYVIGR P18206 VINC ELLPVLISAMK
P02743 SAMP QGYFVEAQPK P00438 FI3A GTYIPVPIVSELQSGK P04004 VTNC FEDGVLDPDYPR
P08254 MMP3 DLVFIFK QI9NPH3  ILIAP VAFPLEVVQK P04004 VTINC QPQFISR
P01023 A2MG TEHPFTVEEFVLPK Q06033 ITIH3 EVSFDVELPK 075083 WDR1 DYSGQGVVK
P01023 A2MG QGIPFFGQVR Q06033 ITIH3 GISMLNK P63104 1433Z SVTEQGAELSNEER
P51884 LUM ILGPLSYSK Q06033 ITIH3 DYIFGNYIER P63104 1433Z FLIPNASQAESK
Q86UX7  URP2 LTQLYEQAR P04180 LCAT SSGLVSNAPGVQIR
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Table 3-3. Summary of prediction model

Model Aim

Outcome

Target outcome to be
predicted

Data modalities

Model 1. Prediction model of transition to psychiatric disorder

Predict transition of prodromal stage to major

Model Ta psychiatric disorders using baseline clinical data

Predict transition of prodromal stage to major

Model 1b psychiatric disorders using baseline proteomic data

Predict transition of prodromal stage to major
Model 1c psychiatric disorders using baseline clinical and
proteomic data

14 Transition
76 NT group

Transition

Transition

Transition

110 clinical variable

158 peptides

110 clinical variable+158
peptides

Model 2. Prediction model of disease course

Model 2a Predict disease course using baseline clinical data

Model 2b Predict disease course using baseline proteomic data

Predict disease course using baseline clinical and

Model 2¢ proteomic data

Predict disease course using baseline clinical and

Model 2d proteomic data

39 recovered
44 not-recovered

group

Symptom recover

Symptom recover

Symptom recover

Symptom recover

110 clinical variable

158 peptides

110 clinical variable+158
peptides

clinical variable (SF > 0.8
Model 1a) + peptides (SF >0.8
Model 1b)
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Table 3-4. Comparison of baseline demographical characteristics between CHR-T vs. CHR-NT

CHR-T CHR-NT

Missing, n (%) (n=14) (n =76) Statistics®  p-value

Age, years, mean = SD 0 (0.0) 22.1+4.8 21.6+3.8 516.5 0.866
Gender, male, n (%) 0(0.0) 7 (50.0) 33 (43.4) 0.2 0.772
Body mass Index, kg/m?, mean + SD 0 (0.0) 229+40 223+£35 502.5 0.747
Education, years, mean + SD 0(0.0) 13.6+£2.6 134+1.8 501.5 0.736
Social economic status 0(0.0) FE 0.749
Unstable, n (%) 3(21.4) 22 (28.9)

Stable, n (%) 11 (78.6) 54 (71.1)

Initial classification (Study 1) 0 (0.0)

CHR-PRS, n (%) 2 (14.3) 27 (35.5) FE 0.211
CHR-BD, n (%) 12 (85.7) 28 (36.8) 114 0.001
CHR-MDD, n (%) 0 (0.0) 2 (2.6) FE >0.999
CHR-PL, n (%) 0 (0.0) 4 (5.3) FE >0.999
CHR-Extended, n (%) 0 (0.0) 15 (19.7) FE 0.115
LPA classification (Study2) 0 (0.0) FE 0.573
LS, n (%) 4 (28.6) 24 (31.6)

DPD, n (%) 5(35.7) 35 (46.1)

MD, n (%) 5(35.7) 17 (22.4)

j):lreaag‘fs"]f)f”“"w up, month 0 (0.0) 234495 17.1£10.0 314.5 0.014
Psychiatric family history, n (%) 0(0.0) 4 (28.6) 36 (47.4) 1.7 0.248
History of treatment 0 (0.0) 4.2 0.223
No, n (%) 0 (0.0) 1(7.1) 13 (17.1)

Medication-present, n (%) 0(0.0) 9 (64.3) 44 (57.9)

Medication-past, n (%) 0(0.0) 4 (28.6) 9 (11.8)

Psychosocial intervention, n (%) 0(0.0) 0(0.0) 10 (13.2)
Use of psychotropic medication, n (%) 0(0.0) 9 (64.3) 5(35.7) 0.2 0.772
Use of antipsychotics, n (%) 0(0.0) 5(38.5) 30 (40.0) 0.0 >0.999
Use of Mood stabilizers, n (%) 0(0.0) 7 (53.8) 24 (32.4) FE 0.208
Use of Anti-depressant, n (%) 0(0.0) 1(7.7) 13 (17.3) FE 0.683
Use of Benzodiazepines, n (%) 0(0.0) 5(38.5) 23 (3L.1) FE 0.749

Significant findings at p-value<0.050 are in bold

# Significant differences between the CHR-T and CHR-NT were examined using the chi-square test and Fisher’s exact test
for categorical variables, and Mann-Whitney’s U test for continuous variables.
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Table 3-5. Comparison of baseline symptom characteristics between CHR-T vs. CHR-NT

Missing, n (%) (CI:1I—I:RI-Z) ?;—IE;I%I)T Statistics®  p-value
SIPS : positive, mean + SD 0(0.0) 44+38 6.0+5.1 450.0 0.365
SIPS : negative, mean = SD 0(0.0) 8.6 6.7 9.7+6.6 471.5 0.506
SIPS : disorganized, mean + SD 0(0.0) 2.6+3.1 29+28 461.0 0.425
SIPS : general, mean + SD 0(0.0) 6.7+£4.0 6.8+3.9 527.5 0.962
SIPS : total, mean + SD 0(0.0) 224+146 256+14.0 430.0 0.260
BPSS current : total, mean + SD 0(0.0) 23.6+164 16.7+16.6 378.0 0.086
BPSS current : severity, mean £+ SD 0 (0.0) 12.6 = 8.8 7.6 7.4 334.5 0.026
BPSS current : frequency, mean + SD 0(0.0) 11.0+9.1 9.0+9.8 436.0 0.284
BPSS current : T1 threshold, mean £ SD 0 (0.0) 0.6 0.8 0.1+£0.3 325.0 <0.001
BPSS current : T2 threshold, mean + SD 0(0.0) 0.6+0.6 0.8+1.2 497.0 0.681
BPSS current : T3 threshold, mean + SD 0(0.0) 0.1+0.3 0.0+0.1 501.0 0.288
BPSS current : T4 threshold, mean + SD 0(0.0) 0.8+1.1 0.5+0.9 433.5 0.188
BPSS current : threshold total, mean + SD 0(0.0) 2.1+1.7 1.3+£1.7 367.0 0.055
BPSS current : positive mania, mean + SD 0(0.0) 3.6+44 22+38 415.0 0.150
BPSS current : negative mania, mean + SD 0 (0.0) 8.9+5.7 5.5+4.5 337.0 0.028
BPSS past : total, mean + SD 0(0.0) 33.9+264 28.2+28.0 456.5 0.403
BPSS past : severity, mean = SD 0(0.0) 16.9+13.9 13.1+13.2 435.0 0.282
BPSS past : frequency, mean + SD 0(0.0) 17.0+13.5 15.1+15.6 462.0 0.438
BPSS past : T1 threshold, mean + SD 0 (0.0) 0.7+1.1 0.2 +0.5 372.0 0.008
BPSS past : T2 threshold, mean = SD 0(0.0) 09+1.0 1.0£13 516.5 0.858
BPSS past : T3 threshold, mean = SD 0(0.0) 0.1+£04 0.2+0.6 502.0 0.605
BPSS past : T4 threshold, mean = SD 0(0.0) 1.6+2.1 1.4+£23 489.5 0.613
BPSS past : threshold total, mean + SD 0(0.0) 33+£33 2.7+3.1 460.0 0.418
BPSS past : positive mania, mean + SD 0(0.0) 7.0+£7.0 55+6.5 452.0 0.361
BPSS past : negative mania, mean + SD 0(0.0) 9.9+8.0 7.6+73 430.0 0.256
PANSS : total, mean + SD 0(0.0) 51.9+12.0 52.0+12.8 524.0 0.932
PANSS : positive, mean + SD 0(0.0) 10.9+3.0 10.4+2.5 498.5 0.711
PANSS : negative, mean + SD 0(0.0) 11.4+43 124453 473.0 0.515
PANSS : general, mean + SD 0(0.0) 29.7+7.1 293+7.4 522.5 0.919
HDRS : total, mean + SD 0(0.0) 12.8+7.0 11.6+6.5 490.5 0.649
HDRS : anhedonia/retardation, mean + SD 0(0.0) 4.9+2.5 4.1+22 479.5 0.559
HDRS : guilt/agitation, mean + SD 0(0.0) 3.0£23 34+£23 477.5 0.546
HDRS : somatic, mean + SD 0(0.0) 1.6+1.9 1.5+1.6 515.0 0.853
HDRS : insomnia, mean + SD 0(0.0) 1.7£13 1.8+1.9 486.5 0.606
HDRS : appetite, mean = SD 0(0.0) 0.7+1.0 0.5+0.9 471.0 0.444
HAM-A total, mean + SD 0(0.0) 10.4+6.2 10.6 + 6.6 495.5 0.689
YMRS : total, mean + SD 0(0.0) 3.1£29 25+32 421.5 0.207
YMRS : psychotic mania, mean + SD 0(0.0) 1.2+1.8 1.1£2.0 496.0 0.653
YMRS : irritable mania, mean + SD 0(0.0) 1.6+14 1.2+1.6 4225 0.189
YMRS : core feature of mania, mean + SD 0(0.0) 0.4+0.5 0.3+0.6 452.5 0.285

Significant findings at p-value<0.050 are in bold

# Significant differences between the CHR-T and CHR-NT were examined using the chi-square test and Fisher’s exact test
for categorical variables, and Mann-Whitney’s U test for continuous variables.

93



BRIAN : total, mean + SD 1(1.1) 49.4+123 529+11.6 443.0 0.361
BRIAN : sleep, mean = SD 1(1.1) 17.6 £ 8.2 17.8+12.0 458.5 0.458
BRIAN : activity, mean + SD 1(1.1) 11.1+4.7 12.1+3.8 443.0 0.359
BRIAN : social, mean + SD 1(1.1) 8.8+24 10.0+3.2 395.5 0.145
BRIAN : eating, mean + SD 1(1.1) 9.1£29 9.8+3.1 447.0 0.382
BRIAN : chronotype, mean + SD 1(1.1) 6.5+1.5 6.8+ 1.7 458.0 0.447
CGI-S, mean + SD 0(0.0) 3.5+£0.7 3.5+£0.8 523.5 0.957
GAF : present, mean + SD 0(0.0) 57.7+11.3 57.5+9.1 504.0 0.760
GAF : past one year, mean = SD 0(0.0) 70.4+12.4 73.0+12.8 483.5 0.595
GAF : before symptom onset, mean + SD 0(0.0) 82.3+5.6 80.1+11.3 5125 0.832
GF social : present, mean + SD 0(0.0) 6.1+1.2 6.0+14 493.0 0.659
GF social : lowest, mean + SD 0(0.0) 57+1.1 5714 515.0 0.850
GF social : highest, mean + SD 0(0.0) 74+1.1 72+14 488.5 0.626
GF role : present, mean + SD 0(0.0) 6.5+14 62+13 447.0 0.333
GF role : lowest, mean + SD 0(0.0) 59+1.6 58+1.2 495.0 0.675
GF role : highest, mean + SD 0(0.0) 73+14 7.5+13 512.0 0.819
QIDS total, mean + SD 333) 12.1+7.5 134+6.4 473.5 0.670
BIS : total, mean + SD 333) 67.7+10.5 71.3+10.7 399.5 0.201
BIS : attentional, mean + SD 33.3) 18.0+6.3 19.2+4.8 482.0 0.742
BIS : motor, mean + SD 33.3) 30.8+9.2 31.3+6.3 445.0 0.451
BIS : non-planning, mean + SD 33.3) 18.9+6.2 20.9+5.3 445.5 0.454
PQ-B total, mean + SD 5(5.6) 21.4+19.0 269+184 3825 0.301
PQ-B threshold, mean + SD 5(5.6) 0.9+0.3 0.8+0.4 432.5 0.682
WHOQOL-BREEF : total, mean + SD 5(5.6) 68.9+14.8 67.2+14.5 443.0 0.765
WHOQOL-BREEF : overall, mean + SD 5(5.6) 52+13 50+13 429.5 0.630
WHOQOL-BREF : physical, mean = SD 5(5.6) 17.9+5.6 18.0+4.8 463.5 0.959
WHOQOL-BREF : psychological, mean + SD 5(5.6) 12.9+4.0 13.1+£43 455.0 0.877
WHOQOL-BREEF : social relationship, mean + SD 5(5.6) 9.2+2.8 8.0+25 369.0 0.227
WHOQOL-BREF : environment, mean + SD 5(5.6) 23.7+5.4 23.1+5.3 437.5 0.714
STAI-T, mean + SD 5(5.6) 60.2+9.2 60.6 = 10.8 441.0 0.747
STAI-S, mean + SD 5(5.6) 55.8+7.3 58.6+11.9 385.5 0.319
CD-RISC : total, mean + SD 5(5.6) 47.7+147 394+178 330.0 0.093
CTQ : total, mean + SD 5(5.6) 66.5+13.6 64.4+12.6 420.0 0.614
CTQ : physical abuse, mean + SD 5(5.6) 9.9+5.8 9.4+43 448.0 0.870
CTQ : sexual abuse, mean + SD 5(5.6) 7.0+£2.8 57+1.8 344.0 0.063
CTQ : emotional abuse, mean + SD 5(5.6) 12.1+£5.9 11.8+5.4 452.0 0.910
CTQ : emotional neglect, mean + SD 5(5.6) 19.4+5.6 20.1+5.6 440.0 0.795
CTQ : physical neglect, mean + SD 5(5.6) 10.5+£3.3 10.3+£3.1 442.5 0.817
CSM total, mean = SD 5(5.6) 28.8+5.6 27.5+7.3 410.5 0.534
SPAQ : GSS total, mean = SD 6 (6.7) 11.8+£6.2 11.0+6.0 424.5 0.648
SPAQ : sleep, mean = SD 6 (6.7) 2.1+1.1 1.9+12 410.5 0.511
SPAQ : social, mean + SD 6 (6.7) 1.8+1.1 1.8+1.2 430.0 0.672
SPAQ : general mood, mean + SD 6 (6.7) 20+1.2 20+13 459.0 0.985
SPAQ : weight, mean + SD 6 (6.7) 19+13 1.6+1.1 401.5 0.409
SPAQ : energy, mean + SD 6 (6.7) 22+14 20+13 430.5 0.684
SPAQ : appetite, mean + SD 6 (6.7) 1.8+0.8 1.6+1.1 375.0 0.214
SPAQ 6 (6.7) 0.2 0.768
No, n (%) 6 (46.2) 37 (52.1)

SAD+S-SAD, n (%) 7 (53.8) 34 (47.9)
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Table3-6". Comparison of baseline proteomic data between CHR-T vs. CHR-NT

Uniprot No. Gene names Peptide ( CI—IMI:-?\?sl.ffggg-:;T) Mann-V[VJhlteny’s p-value g-value
Over-expressed in CHR-T (CHR-T > CHR-NT)
P05154 IPSP FSIEGSYQLEK 0.15 311.0 0.013 0.345
P05154 IPSP TLYLADTFPTNFR 0.38 313.5 0.014 0.345
Over-expressed in CHR-NT (CHR-T < CHR-NT)
Q16610 ECM1 NVALVSGDTENAK -0.65 279.5 0.004 0.345
P00488 F13A GTYIPVPIVSELQSGK -0.59 303.5 0.010 0.345
P04004 VTNC FEDGVLDPDYPR -0.55 322.0 0.018 0.345
P19652 A1AG2 TEDTIFLR -1.05 322.5 0.019 0.345
P02790 HEMO GGYTLVSGYPK -0.53 327.0 0.022 0.345
P20851 C4BPB ALLAFQESK -0.54 328.5 0.022 0.345
P00488 F13A VEYVIGR -0.64 329.5 0.023 0.345
P05452 TETN LDTLAQEVALLK -0.62 3315 0.025 0.345
P62937 PPIA FEDENFILK 1.05 335.0 0.027 0.345
P02647 APOA1 QGLLPVLESFK -0.41 337.0 0.029 0.345
P10643 CoO7 AASGTQNNVLR -0.60 338.5 0.030 0.345
P04114 APOB TEVIPPLIENR -0.42 341.0 0.033 0.345
P04217 A1BG HQFLLTGDTQGR -0.46 345.0 0.037 0.345
P06276 CHLE IFFPGVSEFGK -1.02 346.5 0.038 0.345
P20742 PZP SSGSLLNNAIK -0.83 353.0 0.046 0.345
QI9NPH3 IL1AP VAFPLEVVQK -0.49 355.0 0.048 0.345

g-value means adjusted p-value for multiple comparison by using Benjamini-Hochberg FDR. Proteins significant findings at p-value<0.050 and g-value<0.050 are in
bold

@ Table 3-6 Summarize statistically significant peptides among 158 peptides when analyzed by Mann-Whitney’s U test
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Table 3-7A. Unique models of Model 1a based on the combinations of features selected

Model 1a
Unique Model Number of features Frequency Model probability
1 2 5 0.367
2 3 3 0.272
3 1 7 0.258
4 10 4 0.025
5 6 2 0.019
6 1 0.017
7 11 2 0.017
8 2 0.017
9 2 0.005
10 13 1 0.001
11 15 2 0.001
12 14 1 0.001
13 20 3 2.27.E-06
14 19 1 1.10.E-06
15 21 2 9.14.E-07
16 24 3 1.68.E-08
17 23 1 1.58.E-08
18 28 24 9.85.E-09
19 25 2 3.73.E-09
20 28 1 2.16.E-09
21 29 3 3.30.E-10
22 26 1 3.25.E-10
23 30 17 2.72.E-10
24 27 3 1.95.E-10
25 29 1 1.48.E-10
26 31 3 3.64.E-12
27 32 3 1.64.E-13
Total 100 1.0
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Table 3-7B. Unique models of Model 1b based on the combinations of features selected

Model 1b
Unique Model Number of features Frequency Model probability

1 1 2 0.398
2 0 1 0.390
3 2 1 0.096
4 9 3 0.040
5 6 3 0.036
6 4 1 0.015
7 8 2 0.012
8 5 1 0.008
9 11 1 0.003
10 17 3 0.001
11 18 3 0.001
12 16 5 0.001
13 13 1 3.78.E-04
14 14 1 1.79.E-04
15 19 1 9.54.E-05
16 20 2 6.11.E-05
17 22 1 1.11.E-06
18 23 1 2.15.E-07
19 24 1 3.83.E-08
20 25 1 6.65.E-09
21 28 10 2.00.E-09
22 30 23 1.50.E-09
23 26 1 1.03.E-09
24 31 21 4.02.E-10
25 27 1.40.E-10
26 29 2 1.19.E-10
27 32 7 9.44 E-12

Total 100 1.0
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Table 3-7C. Unique models of Model 1c based on the combinations of features selected

Model 1c

Unique Model Number of features Frequency Model probability

1 2 5 0.513

2 1 7 0.361

3 4 2 0.081

4 0 1 0.024

5 8 3 0.011

6 6 1 0.009

7 11 2 0.001

8 13 2 1.58E-04
9 15 1 1.01E-05
10 18 1 1.35E-07
11 24 3 9.26E-09
12 22 1 1.59E-10
13 25 5 1.51E-10
14 24 1 1.58E-11
15 27 1 5.95E-12
16 24 1 5.85E-12
17 28 3 3.95E-12
18 31 4 2.05E-13
19 30 3 5.34E-14
20 31 4 1.35E-14
21 32 3 1.20E-14
22 32 6 4.00E-15
23 34 12 4.11E-16
24 33 1 1.92E-16
25 35 7 2.99E-17
26 35 13 291E-17
27 34 3 2.27E-17
28 35 3 8.07E-19
29 36 1 2.69E-20

Total 100 1.0
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Table3-8. Features included in prediction models (Modell)

Features

Selection fraction

Average coefficient

Model 1a (Clinical variables)

Initial classification (CHR-BD) 0.92 1.966
Duration of follow up 0.87 0.536
Psychiatric family history 0.84 -0.285
History of treatment (Medication-past) 0.82 1.121
Use of Mood stabilizers 0.84 1.291
BPSS current : T1 threshold 0.99 1.463
HDRS : anhedonia/retardation 0.80 1.075
WHOQOL-BRETF : social relationship 0.84 0.150
CD-RISC : total 0.80 0.287
Model 1b (Proteomic variables)

FETUB_AIFYMNNPSR 0.97 -0.712
CO9 _LSPIYNLVPVK 0.94 0.934
CMGA SGELEQEEER 0.86 -0.751
ATAT SVLGQLGITK 0.89 1.147
ITIH4 FAHTVVTSR 0.85 0.207
MIS ELSVDLR 0.91 0.558
MIF LLCGLLAER 0.86 0.201
SAMP_ VFVFPR 0.84 0.647
VWF_ILAGPAGDSNVVK 0.83 -0.575
HGFA VANYVDWINDR 0.95 -0.512
AIBG ATWSGAVLAGR 0.85 0.164
FI3A GTYIPVPIVSELQSGK 0.96 -1.155
MASP2 WPEPVFGR 0.83 0.560
MDHC GEFVTTVQQR 0.91 0.413
PPIA_ FEDENFILK 0.96 0.368
Model 1¢ (Mixed)

Initial classification (CHR-BP) 0.92 1.021
History of treatment (Medication-past) 0.81 1.414
Use of Mood stabilizers 0.84 0.883
Duration of follow up 0.87 0.440
BPSS current : T1 threshold 0.99 1.190
HGFA VANYVDWINDR 0.85 -0.397
ECM1 NVALVSGDTENAK 0.85 -0.344
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Table3-9. Comparison of baseline demographical characteristics between Recovered vs. Not-recovered group

Missing, Recovered Not-recovered Statistics®  p-value
n (%) (n=139) (n=44)
Age, years, mean + SD 0(0.0) 21.8+3.7 21.5+4.2 0.4 0.671
Gender, male, n (%) 0 (0.0) 10 (25.6) 25 (56.8) 8.2 0.007
Body mass Index, kg/m?, mean + SD 0 (0.0) 222+3.5 224+34 -0.2 0.854
Education, years, mean + SD 0 (0.0) 13.6+2.1 13.3+1.9 0.7 0.503
Social economic status 0(0.0) 2.5 0.147
Unstable, n (%) 8 (20.5) 16 (36.4)
Stable, n (%) 31 (79.5) 28 (63.6)
Initial classification (Study 1) 0 (0.0)
CHR-PRS, n (%) 11 (28.2) 13 (29.5) 0.0 >0.999
CHR-BD, n (%) 21 (53.8) 18 (40.9) 1.4 0.275
CHR-MDD, n (%) 1 (2.6) 1(2.3) FE >0.999
CHR-PL, n (%) 0 (0.0) 4(9.1) FE 0.119
CHR-Extended, n (%) 6 (15.4) 8 (18.2) 0.1 0.777
LPA classification (Study 2) 0 (0.0) 2.2 0.344
LS, n (%) 13 (33.3) 11 (25.0)
DPD, n (%) 14 (35.9) 23 (52.3)
MD, n (%) 12 (30.8) 10 (22.7)
Duration of follow up, month, mean + SD 0 (0.0) 22.5+8.1 16.6 = 9.4 3.1 0.003
Psychiatric family history, n (%) 0 (0.0) 14 (35.9) 23 (52.3) 2.2 0.185
History of treatment 0 (0.0) 4.4 0.241
No, n (%) 4 (10.3) 9 (20.5)
Medication-present, n (%) 24 (61.5) 28 (63.6)
Medication-past, n (%) 8 (20.5) 3 (6.8)
Psychosocial intervention, n (%) 3(7.7) 4(9.1)
Use of psychotropic medication, n (%) 0(0.0) 24 (61.5) 28 (63.6) 0.0 >0.999
Use of antipsychotics, n (%) 0(0.0) 17 (43.6) 18 (40.9) 0.1 0.827
Use of Mood stabilizers, n (%) 0(0.0) 11 (28.2) 20 (45.5) 2.6 0.118
Use of Anti-depressant, n (%) 0(0.0) 7 (17.9) 8 (18.2) 0.0 >0.999
Use of Benzodiazepines, n (%) 0(0.0) 12 (30.8) 16 (36.4) 0.3 0.647

Significant findings at p-value<0.050 are in bold

@ Significant differences between the Recovered and Not recovered were examined using the chi-square test and Fisher’s

exact test for categorical variables, and Student’s independent test for continuous variables.
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Table3-10. Comparison of baseline symptom characteristics between Recovered vs. Not-recovered group

Missing, Recovered Not-recovered Statistics®  p-value  g-value
n (%) (n=139) (n=44)

SIPS : positive 0 (0.0) 43+49 6.7+4.5 -2.2 0.029 0.258
SIPS : negative 0 (0.0) 82+6.9 10.2+6.1 -1.4 0.168 0.419
SIPS : disorganized 0 (0.0) 2.6+3.0 2.7+22 -0.1 0.915 0.947
SIPS : general 0 (0.0) 63+3.5 7.5+4.0 -1.4 0.157 0.419
SIPS : total 0 (0.0) 21.6£13.5 27.0+13.9 -1.8 0.076 0.329
BPSS current : total 0(0.0) 18.2+17.5 19.0 £16.5 -0.2 0.817 0.920
BPSS current : severity 0(0.0) 8.7+7.6 9.1+8.2 -0.3 0.788 0911
BPSS current : frequency 0 (0.0) 9.5+10.7 99+9.2 -0.2 0.857 0.930
BPSS current : T1 threshold 0 (0.0) 0.1+0.3 02+0.5 -1.1 0.259 0.549
BPSS current : T2 threshold 0 (0.0) 0.8+1.1 0.8+1.1 -0.2 0.843 0.926
BPSS current : T3 threshold 0 (0.0) 0.0+0.2 0.0+0.2 0.1 0.932 0.953
BPSS current : T4 threshold 0(0.0) 0.5+1.0 0.6+1.0 -0.3 0.732 0.890
BPSS current : threshold total 0 (0.0) 1.4+1.6 1.6 1.8 -0.6 0.549 0.810
BPSS current : positive mania 0 (0.0) 24+3.6 2.8+4.4 -0.5 0.604 0.810
BPSS current : negative mania 0 (0.0) 6.3+4.8 6.3=+5.1 0.0 0.992 0.992
BPSS past : total 0 (0.0) 28.4+27.6 32.3+28.9 -0.6 0.533 0.810
BPSS past : severity 0 (0.0) 13.2+11.8 15.4+14.8 -0.7 0.453 0.741
BPSS past : frequency 0 (0.0) 15.3+16.3 16.9+15.0 -0.5 0.628 0.810
BPSS past : T1 threshold 0 (0.0) 02+04 0.3+£0.8 -1.0 0.311 0.615
BPSS past : T2 threshold 0 (0.0) 1.0+ 1.3 1.1+1.3 -0.2 0.880 0.936
BPSS past : T3 threshold 0 (0.0) 0.1+0.3 0.2+0.6 -1.5 0.142 0.419
BPSS past : T4 threshold 0 (0.0) 1.3+19 1.7+2.7 -0.8 0.435 0.741
BPSS past : threshold total 0 (0.0) 2.6+238 33£34 -1.1 0.287 0.581
BPSS past : positive mania 0 (0.0) 55=+6.1 6.6+7.1 -0.7 0.458 0.741
BPSS past : negative mania 0 (0.0) 7.7+6.4 8.8+8.5 -0.7 0.495 0.787
PANSS : total 0 (0.0) 50.5+14.0 53.0+£11.4 -0.9 0.378 0.676
PANSS : positive 0 (0.0) 10.1+2.9 10.8+2.4 -1.2 0.236 0.525
PANSS : negative 0 (0.0) 11.4£5.6 124+4.2 -0.9 0.380 0.676
PANSS : general 0 (0.0) 29.0+7.8 29.8+7.3 -0.5 0.614 0.810
HDRS : total 0 (0.0) 10.6 £5.6 13.0+£7.1 -1.7 0.085 0.329
HDRS : anhedonia/retardation 0 (0.0) 3.7+£23 4.6+22 -1.8 0.070 0.329
HDRS : guilt/agitation 0(0.0) 33+22 3.6+£23 -0.5 0.599 0.810
HDRS : somatic 0 (0.0) 1.3+1.6 1.7+1.8 -1.1 0.258 0.549
HDRS : insomnia 0 (0.0) 1.4+ 1.6 2.1+£20 -1.6 0.117 0.381
HDRS : appetite 0 (0.0) 0.4+0.8 0.6+£0.9 -1.2 0.232 0.525
HAM-A total 0 (0.0) 8.9+4.9 11.8+6.5 -2.3 0.026 0.258
YMRS : total 0 (0.0) 2.5+3.2 29+34 -0.5 0.608 0.810
YMRS : psychotic mania 0 (0.0) 1.1+1.9 1.3+£2.1 -0.4 0.655 0.833
YMRS : irritable mania 0 (0.0) 1.2+1.8 1.4£1.5 -0.4 0.719 0.889
YMRS : core feature of mania 0(0.0) 0.3£0.6 0.3£0.6 -0.3 0.759 0.896

Significant findings at p-value<0.050 are in bold

@ Significant differences between the Recovered and Not recovered were examined using the chi-square test and Fisher’s

exact test for categorical variables, and Student’s independent test for continuous variables.
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BRIAN : total

BRIAN : sleep

BRIAN : activity

BRIAN : social

BRIAN : eating

BRIAN : chronotype
CGI-S : baseline

CGI-S : last-follow up
Transition to major psychiatric
disorder,

GAF : present

GAF : past one year

GAF : before symptom onset
GF social : present

GF social : lowest

GF social : highest

GF role : present

GF role : lowest

GF role : highest

QIDS total

BIS : total

BIS : attentional

BIS : motor

BIS : non-planning

PQ-B total

PQ-B threshold,
WHOQOL-BREF : total
WHOQOL-BREEF : overall
WHOQOL-BREF : physical
WHOQOL-BREF :
psychological
WHOQOL-BREEF : social
relationship
WHOQOL-BREF :
environment

STAI-T

STAI-S

CD-RISC : total

CTQ : total

CTQ : physical abuse
CTQ : sexual abuse

CTQ : emotional abuse
CTQ : emotional neglect
CTQ : physical neglect
CSM total

SPAQ : GSS total

SPAQ : sleep

SPAQ : social

SPAQ : general mood
SPAQ : weight

1(1.2)
1(1.2)
1(1.2)
1(1.2)
1(1.2)
1(1.2)
0 (0.0)
0 (0.0)

0 (0.0)

0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
0 (0.0)
3 (3.6)
3 (3.6)
3 (3.6)
3 (3.6)
3 (3.6)
3 (3.6)
3 (3.6)
3 (3.6)
3 (3.6)
3 (3.6)

3 (3.6)
3(3.6)

3 (3.6)

3 (3.6)
3 (3.6)
3 (3.6)
3 (3.6)
3 (3.6)
3 (3.6)
3 (3.6)
3 (3.6)
3 (3.6)
3 (3.6)
3 (3.6)
3 (3.6)
3 (3.6)
3 (3.6)
3 (3.6)

48.5 +£10.9

17.8 £13.2
11.0+4.0
9.2+29
8.9+25
6.4+1.5
34+0.7
1.6 £0.5

5(12.8)

60.3+9.2
75.6+11.9
81.9+10.0
6.2+13
58+1.4
75+13
6.6+1.2
6.1+1.2
7.7+1.1
11.9+6.2
68.8+11.2
18.6+4.3
30.2+6.2
20.1+4.5
21.5+18.8
27 (73.0)
72.1 +14.9
53+1.2
19.2 £5.6

14.4 £ 4.0
8.7+£2.6

245+5.5

58.4+11.0
55.2+12.3
45.1+17.8
64.1+14.2
9.7+45
6.1+£23
11.5+£6.2
19.1+£5.9
10.1£2.9
30.4+7.2
10.8£5.7
1.9+ 1.1
1.6+1.1
1.9+1.2
1.6£1.0
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55.0 £12.1
18.2+10.5
12.6 +£4.0
10.0£3.0
103+£33
6.9+ 1.7
3.7+ 0.8
3.6£0.7

8 (18.2)

55.5+9.3
70.8£12.9
79.5+11.8
6.0£13
5713
72+13
6.1+1.2
5.8+13
7.4+1.2
14.6£6.3
72.7+10.1
20.1+4.1
31.0+£5.6
21.7+4.5
29.7+17.9
41 (95.3)
63.8+12.9
48+13
16.8 4.0

11.9 £ 4.0
7.9+26

224+48

62.1+10.1
60.2+£10.2
36.8+£16.8
64.7+11.4
9.2+48
58+19
11.8+4.8
20.8+5.0
10.3+£3.3
25.5+6.2
11.3+£6.2
20+1.2
1.9+1.2
21+14
1.7+£1.2

-2.5
-0.1
-1.8
-1.4
-2.1
-1.4
-1.6

-14.9

0.5

2.4
1.8
1.0
0.8
0.6
1.1
2.0
1.3
1.4
-1.9
-1.6
-1.6
-0.6
-1.6
-2.0
7.8
2.7
1.8
2.2

2.8

1.4

1.8

-1.6
-2.0
2.1
-0.2
0.5
0.6
-0.3
-1.4
-0.4
3.3
-0.3
-0.1
-0.9
-0.8
0.0

0.013
0.885
0.073
0.173
0.039
0.160
0.103

<0.001

0.558

0.020
0.084
0.335
0.412
0.575
0.287
0.051
0.206
0.174
0.059
0.110
0.124
0.553
0.112
0.050
0.010
0.009
0.070
0.028

0.007

0.163

0.078

0.123
0.054
0.037
0.827
0.621
0.571
0.765
0.162
0.673
0.002
0.740
0.894
0.367
0.446
0.992

0.193
0.936
0.329
0.419
0.289
0.419
0.381
<0.001

0.810

0.254
0.329
0.648
0.719
0.810
0.581
0.320
0.482
0.419
0.328
0.381
0.381
0.810
0.381
0.320
0.178
0.178
0.329
0.258

0.178

0.419

0.329

0.381
0.320
0.289
0.920
0.810
0.810
0.896
0.419
0.844
0.089
0.890
0.936
0.676
0.741
0.992



SPAQ : energy 3(3.6) 20+ 1.3 21+1.3 -0.2 0.812 0.920
SPAQ : appetite 33.6) 1.7+ 1.0 1.6+ 1.1 0.5 0.612 0.810
SPAQ 33.6) 0.8 0.380 0.676
No, 21 (56.8) 20 (46.5)
SAD+S-SAD, 16 (43.2) 23 (53.5)
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Table3-11%. Comparison of baseline proteomic data between Recovered vs. Not-recovered group

Gene Mean difference
Uniprot No. Peptide (Recovered vs. Student'st  p-value g-value
names
Not recovered)

Over-expressed in Not-recovered (Recovered > Not-recovered)

P00748  FAI2 TEQAAVAR 0.44 3.3 0.001 0.079
P00748  FAI2 VVGGLVALR -0.48 3.5 0.001 0.079
P61769  B2MG VNHVTLSQPK 0.22 2.4 0.017 0.632
P04003  C4BPA  QSSSYSFFK -0.41 2.3 0.023 0.632
P02743  SAMP VGEYSLYIGR -0.40 2.3 0.024 0.632
P02743  SAMP QGYFVEAQPK -0.33 2.3 0.024 0.632
Q13103 SPP24 VSAQQVQGVHAR -0.40 2.1 0.040 0.795
P06702  SI0A9 LTWASHEK -0.42 2.1 0.041 0.795

g-value means adjusted p-value for multiple comparison by using Benjamini-Hochberg FDR. Proteins significant findings
at p-value<0.050 and g-value<0.050 are in bold

@ Table 3-11 Summarize statistically significant peptides among 158 peptides when analyzed by Student’s independent t-

test
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Table 3-12A. Unique models of Model 2a based on the combinations of features selected

Model 2a
Unique Model Number of features Frequency Model probability

1 0 1 0.443

2 3 3 0.165

3 10 3 0.111

4 9 3 0.098

5 8 5 0.073

6 5 2 0.042

7 12 3 0.038

8 11 1 0.020

9 7 1 0.004
10 16 4 0.003
11 14 1 0.002
12 15 1 0.001
13 18 1 7.24E-05
14 20 3 2.59E-05
15 22 1 4.72E-07
16 23 1 1.07E-07
17 24 1 2.22E-08
18 26 1 2.88E-10
19 29 3 8.39E-13
20 31 1 1.50E-15
21 34 1 3.58E-20
22 36 6 3.00E-21
23 35 1 1.23E-21
24 37 1 2.29E-23
25 39 2 2.45E-27
26 43 11 3.62E-31
27 42 1 3.61E-31
28 41 1 1.07E-32
29 43 3 6.57E-34
30 42 2 4.77E-35
31 44 5 3.93E-37
32 44 6 3.95E-38
33 44 7 3.68E-39
34 45 2 1.18E-41
35 46 2 1.18E-41
36 44 1 6.80E-42
37 45 4 1.07E-42
38 45 4 1.31E-44

Total 100 1.0
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Table 3-12B. Unique models of Model 2b based on the combinations of features selected

Model 2b
Unique Model Number of features Frequency Model probability

1 2 4 0.283

2 1 4 0.275

3 3 3 0.195

4 0 1 0.091

5 5 2 0.050

6 8 3 0.039

7 9 2 0.032

8 6 1 0.019

9 7 1 0.010
10 12 3 0.004
11 13 1 0.001
12 15 2 4.27E-04
13 14 1 3.86E-04
14 16 1 9.83E-05
15 18 2 1.65E-05
16 20 2 1.65E-06
17 21 1 3.29E-07
18 23 1 8.60E-09
19 26 2 3.65E-11
20 27 2 1.26E-11
21 30 1 2.03E-15
22 32 4 1.94E-16
23 31 1 1.61E-16
24 33 1 4.99E-18
25 37 2 5.60E-25
26 38 1 4.19E-27
27 39 1 3.14E-29
28 40 1 1.52E-31
29 41 1 1.64E-33
30 41 1 4.57E-34
31 42 1 7.94E-37
32 43 5 2.67E-38
33 44 1 4.85E-42
34 45 1 9.34E-46
35 46 2 1.87E-49
36 47 2 7.92E-54
37 48 10 7.80E-56
38 48 1 1.01E-57
39 48 1 3.36E-58
40 48 3 1.82E-58
41 49 4 2.27E-62
42 49 1 2.15E-62
43 49 2 4.41E-63
44 49 4 4.05E-63
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45 49 4 1.18E-63
46 50 1 7.87E-69
47 50 1 6.83E-69
48 50 3 3.47E-69
Total 100 1.0
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Table 3-12C. Unique models of Model 2c based on the combinations of features selected

Model 2¢
Unique Model Number of features Frequency Model probability

1 10 5 0.235

2 1 2 0.219

3 11 2 0.185

4 0 1 0.160

5 2 1 0.076

6 3 1 0.060

7 8 1 0.037

8 5 1 0.014

9 9 2 0.006
10 14 1 0.003
11 7 1 0.003
12 8 1 0.002
13 18 1 8.72E-06
14 21 3 2.96E-06
15 20 1 5.71E-07
16 23 2 2.36E-07
17 24 2 1.42E-07
18 25 1 1.95E-08
19 26 2 1.03E-08
20 28 3 4.05E-10
21 30 1 8.98E-13
22 31 2 1.81E-13
23 34 4 3.32E-17
24 35 2 1.11E-18
25 36 2 3.33E-20
26 37 1 2.64E-22
27 39 2 3.73E-26
28 40 1 2.04E-27
29 40 2 1.42E-27
30 40 2 2.17E-28
31 41 5 3.55E-29
32 40 1 2.10E-29
33 41 2 4.05E-30
34 41 1 6.35E-31
35 41 1 2.99E-31
36 42 1 1.21E-32
37 42 1 3.97E-34
38 43 3 2.75E-35
39 43 1 1.55E-35
40 44 1 3.41E-39
41 45 2 5.64E-42
42 45 3 2.05E-42
43 46 1 1.29E-46
44 46 2 1.02E-46
45 47 5 2.42E-50
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46 47 3 1.04E-50
47 47 4 7.96E-51
48 47 1 1.20E-51
49 48 6 2.38E-55
50 48 1 2.48E-56
51 48 2 1.78E-56
Total 100 1.0
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Table3-13. Features included in prediction models (Model2)

Features Selection fraction Average coefficient

Model 2a (Clinical variables)

Initial classification (CHR-Pluripotent) 0.81 2.275
Duration of follow up 0.93 -1.174
BPSS current : T3 threshold 0.82 -0.944
HAM-A 0.85 0.771
GAF : present 0.88 -0.312
WHOQOL-BREF : psychological 0.99 -0.387
CSM total 0.99 -1.258
PQ-B threshold 0.99 2.702
Model 2b (Proteomic variables)

SAMP_QGYFVEAQPK 0.95 1.085
LUM_ILGPLSYSK 0.85 0.375
FA12 TEQAAVAR 0.86 0.728
FA12 VVGGLVALR 0.99 0.424
KLKB1 TGAVSGHSLK 0.88 -0.443
SPP24 VSAQQVQGVHAR 0.91 0.704
CHLE FWTSFFPK 0.84 1.192
CBG_ITQDAQLK 0.81 -0.370
Model 2¢ (Mixed)

History of treatment (Medication-past) 0.82 -0.695
Use of Mood stabilizers 0.80 0.230
Duration of follow up 0.96 -0.979
BPSS current : T1 threshold 0.81 0.386
PQ-B threshold 0.92 0.727
GAF : present 0.89 -0.612
GAF : past one year 0.81 -0.055
WHOQOL-BREF : psychological 0.97 -0.232
CSM total 0.99 -0.964
MIS ELSVDLR 0.80 0.169
LUM_ILGPLSYSK 0.82 0.439
VWF_ILAGPAGDSNVVK 0.81 -0.673
FA12 TEQAAVAR 0.93 0.769
SPP24 VSAQQVQGVHAR 0.84 0.533
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Data Mining Quantitative proteomics analysis

Text Mining
*  Proteomics *  Mood disorder
*  Blood + Bipolardisorder
*  Protein * Depression

Mass spectrometry *  Schizophrenia

HC FEP BD MDD
(n=51) (n=50) (n=49) (n=44)
- - s 2 .

Randomization (15t to 4™ Discovery set)

+

n

Database & Web-server

PsyGeNet «  Human Protein Atlas
SLEP - PeptideAtlas
SignalP 4.1

Plasma proteome database
DAVID Bioinformatics resource 6.8
Ingenuity Pathway analysis

Discovery set
(n=10 for each group)

"

Selection of Detectable targets

In-silico trypsin digestion
- 1t filtering (MRM detectability)

> 4

Priority peptide selection

: Peptide ranking system

(Peptide atlas, SRM Atlas, CPTAC portal, In
house spectrum library, Peak intensity)

225 heavy isotope labeled peptides

High-throughput single LC-MS/MS analysis

n

¥

Database search (Maxquant) &
Statistical analysis (Perseus)

.

342 Candidate Proteins

120 Candidate Proteins

308

(72%)

34
(7.9%)

428 Candidate Proteins

Verification of targets

Calibration curve analysis
R2 > 0.95 Filtering
CV < 20% Filtering

Final quantifiable targets

92 protein /158 peptides

Figure 1-1. Determination of quantifiable targets for CHR of psychiatric disorders
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HC vs. CHR-BD vs. BD

Figure 1-2. Summary of DEPs in CHR-BD® and CHR-PRS"

2 Results of ANCOVA between HC, CHR-BD, and BD (¢ < 0.05)
b Results of ANCOVA between HC, CHR-PRS, and FEP (g < 0.05)

PRDX2 in blue color was significant in ANOVA between HC, CHR-BD, and BD (q < 0.05)
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Figure 1-3. Correlation plot* showing Pearson’s correlation analysis between clinical variable (PANSS) and DEPs

* p <0.05, ** p < 0.01, *** p < 0.001

2 Positive and negative correlation coefficients are colored blue and red, respectively
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Figure 1-4. Correlation plot* showing Pearson’s correlation analysis between clinical variable (HAM-D, HAM-
A) and DEPs

* p <0.05, ** p < 0.01, *** p < 0.001

2 Positive and negative correlation coefficients are colored blue and red, respectively
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Figure 1-5. Correlation plot® showing Pearson’s correlation analysis between clinical variable (A-YMRS, B-GAF,
CGI) and DEPs

* p <0.05, ** p < 0.01, *** p < 0.001

2 Positive and negative correlation coefficients are colored blue and red, respectively
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A. Gene ontology (GO) analysis of the proteins that DEPs between groups (DAVID
Bioinformatics resources 6.8)
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Figure 1-6. Bioinformatics analysis of the proteins that differentially expressed in CHR
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Figure 2-1. Mean and SD of clinical variables between Class 1 (Low severity group), Class 2 (Depressive-psychosis dominant group), and Class 3 (Manic-
dominant group)
* 1 < 0.05, **p < 0.01, ***p < 0.001
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Figure 2-2. Correlation plot® showing Pearson’s correlation analysis between 19 clinical variable and peptides °

* p <0.05, ** p <0.01, *** p < 0.001
* Positive and negative correlation coefficients are colored blue and red, respectively

® Proteins that showed significant correlation with at least two of the 19 clinical variables were selected.
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Figure 2-3. Bioinformatics analysis® of the proteins significantly reflect severity of symptoms

2 GO analysis of the protein (DAVID Bioinformatics resources 6.8)
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Figure 3-3. ROC curves showing model performance in predicting the probability of Transition (CHR-T).
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2 Model 1a : Model selection including 110 clinical features, Model 1b : Model selection including 158 proteomic features,
Model 1c : Model selection including 268 feature
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Abstract

A Study on Clinical variables and Blood
Proteins related to
Diagnosis, reflect Severity, and Progress
of High—Risk State of Psychiatric

Disorders

Hyunju Lee
Department of Medicine (Clinical Medical Science)
The Graduate School

Seoul National University

Introduction: Early diagnosis and treatment of major mental disorders
are very important in improving the prognosis and quality of life of
young age. The existing diagnostic system has limitations in
diagnosing high—risk patients with non—specific symptoms, and it is
necessary to find biological markers that can reflect the disease
status of high—risk groups. Therefore, in this study, blood proteins
were quantitatively analyzed for high—risk groups of major mental
illness, and protein markers reflecting the state of high—risk groups
and disease progress were explored in various ways.

Method: 90 clinical high—risk subjects recruited from 7 medical
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institutions in Seoul Clinical evaluation and blood collection were
performed on the same day, and blood proteins were quantified using
158 target peptides with multiple reaction monitoring—mass
spectrometry. The analyzed protein expression in the high—risk
group was compared with that in the patient group and the normal
control group. Protein markers reflecting the high—risk group status
were explored(Studyl), In addition, through latent profile analysis,
heterogeneous characteristics of high—risk were categorized, and
correlation analysis was performed to search for proteins reflecting
symptom severity (Study2). 10—crossfold LASSO regression was
repeated 100 times for each model, features predict transition to
major psychiatric disorders, and recovery of symptoms were
selected. Predictive performance of the models were measured by
area under the receiver operating characteristics (Study3).

Results: Through study 1, Twenty —seven protein markers reflecting
high—risk conditions were identified. Most of proteins were reported
in previous studies related to psychiatric disorders. In study 2,
clinical high—risk groups were categorized into three subgroups, and
it was different from categorized group in study 1. Twenty—nine
protein markers with significant correlation with two or more of the
19 clinical indicators could be selected. In study 3, clinical variables
(9 markers in clinical models, 5 markers in mixed models) and
protein (15 markers in proteomic models, 2 markers in mixed models)
were selected to predict the transition to psychiatric disorders. The
performance of the mixed model (Model 1c) was showed excellent
performance in the test data (AUC 0.90—0.97). On the other hand,
clinical variables (8 markers in clinical models, 9 markers mixed

models) and protein variables (8 markers in clinical models, 5
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markers in mixed models) were selected to predict symptom
recovery of symptom. However, the performance of the prediction
model was fair at AUC 0.70—0.75 in the test data. Protein markers
discovered through study 1—3 were integrated and most of the
significant proteins were related to the blood coagulation cascade,
immune response, lipid metabolism, and antioxidant response
pathways reported in previous study.

Conclusion: Through this study, it was confirmed that meaningful
biological alterations reported in the patient group were also
observed in the patients with high—risk state. In addition, it was
possible to identify common protein markers that could reflect the
severity of symptoms, and predict the progression of disease.
However, in order to validate our results and confirm the stability of
the discovered protein markers, it will be necessary to evaluate the
longitudinal variation of the protein markers in the future.
Nevertheless, the protein and clinical indicators discovered in this
study are expected to be used as useful markers for early diagnosis
of the conditions of high—risk states in the future and predicting the

course of the disease.

Keywords : Major psychiatric disorder, High—risk state, Transition,
Progress, Protein, Predictor
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