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A7 1
ol (guanine) , 3-8lo)=F A 3] 2l (3-hydroxypyridine) , 3}o] ZAFel (hypoxanthine) , L-AE=- (-
citrulline), °]AEd# Yo]E(isothreonate), ¥]E-2-7)2E2 g o]E(pyrrole-2-carboxylate), ZAZTEUYo|E

(galactonate), =54t 2HE(gluconic acid lactone), AE3EEQ ~(sedoheptulose) E WFwx 2 ~(mannos
e)2 o]Folz oA AEle sy o] el AW tlAkAle] itk A FAE XSt HAEY JT JE

Al 1 #ell SlolA,

A7 W A 5 92 2~ (mannose), AlEH(L-citrulline), 3}o]ZAME (hypoxanthine), =FZAF =
(gluconic acid lactone), J-oFd(guanine) % 3-3}o]=FA]3] 2] (3-hydroxypyridine) & FAEHE Fo2H
B Addlg s o] s E3stE WAEH A 7 E

7% 3
A1 Fell 1ol A,

A AA= ARvtEaRd/AZEA7IQ) HAEY I 7] E.

AT 4
A 1 goll 9lo]A,

T-o}d (guanine), 9] E-2-7F2 54 ¥ o] E(pyrrole-2-carboxylate) 4 3-sto] == Al 9] 2] d (3~
hydroxypyridine) &2  o]Foj3l oM AEE shy o] wkrt S7is= 45, WAESS Yehls 29
HAEY e 71E

AT 5
A1 &l QlojA,

&}o] Z41¢l (hypoxanthine) , [-AE ™ (L-citrulline), o] A~E ¥ 2 u|o]E(isothreonate), AT EY o E

(galactonate), =F#4F 2HE(gluconic acid lactone), AE3EE QS ~(sedoheptulose) E kw2 ~(mannos

e)® oFoxl ol A AEH sh o] wErF A Ag, WAENS drhll= 29 WAEY d 7

E

AT 6
A g2y WA EA A& AW ko] tAkA AEAS HESE WHoR,
(1) GC/TOF MS(gas chromatography/time-of-flight mass spectrometry)S ©]-&3F thALA] &4 &A);

(2) GC/TOF MSellA &4€ thatAlel tisl -3 ks 3 E A (PLS-DA)E o] &sto] thatAl Z2atd o] ol &
LO}‘C pul ]’
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(3) PLS-DA®lA 1) aké EHAM] HM
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QutA THEA=Z

©:

=% AkA1 9] VIP(Variable Importance for Projection) #ke] 1.0 ©]
MAAEa, PLS-DAS =Y e E3 tlAlA wlo]lomlA EREA] Z7)

(4) ROC =4 (Receiver Operating Characteristic curve)< ©]-&3}e] thALA] wlo]oufAES HAFE3 = WA,
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4
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AT 7

Al 6 el 9holA,

GC/TOF NSE o] 83 chabal ¥4 e 4w ARS GO/T0F NS 71712 #4813, ¥4 298 SAA Hse
FAZ ABH B, ABE £AF o8] BATHOE g BT AASHAN Qe aw kel B

o AAYE AFHE A P,

A% 8

Al 7 3l gloj A,

GC/TOF NS ¥4 Ax= EAAY 7153 X2 dssts AL 2 BEAANS G9AI tE o2 Uiro] b
b Eek yehd AaRvtEad ¥ WA e Fo]l b 2 FXE GYAt 599 YRgez Aees A
9l W,
A+E 9

Al 6 el 9lolA,

PLS-DAS] =4 gFho]l ¢ A2 thAbAle] 7 Ade, 29 #hol &9 A2 A9 2 Ade vehlis
A WL

AT 10
A 6 &oll 9lojA,

A Hlol @ WA= Frold(guanine), 3-8Fo] =FA)y )W (3-hydroxypyridine), 3ol ZAFE (hypoxanthine),

L-NE™-(L-citrulline), ©o]|AEdH Y o|E(isothreonate), 3I|EF-2-7}2E-2#|o]E (pyrrole-2-carboxylate),

ZEEY|o] E(galactonate), FFZ4F = (gluconic acid lactone), AE=HEZQ ~(sedoheptulose) H W
Z=(mannose) & ©]Fo13l oA AAEE it o] el W

e 4y

L/ B

HAEYS Aa#e dugdor, FRoly 47 5o IEdu 9o Ag, wHARy 9 2 T3 A7
5o Fo A7) AW 5o A4S 5Hom d= Ydude Aol &, ddo] 2 ogE MY F 9l
= AN dugen, Ud 94 34 2 FEEe FAS Bt MAEWS @2 F, AR HI 5
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st = HA

B ougAse WAEY 848 Soldozm gd Awss] s dAASE dos Fsel A&sy Fetn
A A A% MAGY WHoR AA7 bed &9 AES Fa MAEIS AG T F s AARA
A wrEelelth. GO/IOF MSE ol§3te] WIAEY st Awele] Aw v oAl £4& ol 1071 AR

2 A&, o] F ureaZ A9 109712 thatE Ao dialA ) wFEF A A F3) W (0PLS-DA) ¥} variable

importance for projection (VIP) %k, Receiver operating characteristic (ROC) curve®] area under the

3curve (AUC)9] %k, fold change, p-value 55 At&E3le] 10719 A3 WAEW $xo 2 o thAEZd A

A F A A} (guanine, 3-hydroxypyridine, hypoxanthine, L-citrulline, isothreonate, pyrrole-2-carboxylate,

galactonate, gluconic acid lactone, sedoheptulose, mannose) & #|AISIIE:. TS 10 719 AAZAAE &

Alel] o]&& Yt MAEW We panel& TEIJOH, o]E &5 A (validation set)F ©]-&3te] 44 €
g

4 Foich

[e:
A .
wmebd, Bodme AW oAb 24 B AEEE Austs] A% =S AgsEd 1 B4 gk

o
i
ojN
ol

AEWE AWs] 9% A PEYS BASE WS AFsE 240 k.

B2 E e

ok e Fold(guanine), 3-8Fo] == A1 8] W (3-hydroxypyridine), 3&Fo]ZAFE (hypoxanthine), L-A1E¥(L-

citrulline), ©o|AE# 2UYo]E(isothreonate), ¥E-2-7}=2EA#o]E (pyrrole-2-carboxylate), ZZEUOIE
(galactonate), =FZAF FE(gluconic acid lactone), AEFEZ 2 ~(sedoheptulose) & W2 2~ (mannos

= o] Folzl Folx AuE st o ge] xwl dAbAel W AP AT TS WAEY g NES A

L, 2 e g g2y WA ERA A& A ko] giAkA AEAA S HESE WHoRE,
(1) GC/TOF MS(gas chromatography/time-of-flight mass spectrometry)S ©]-&3F thALA] &4 &A);

(2) GC/TOF MSelA =A% thabAlo] thall FEH LA EE4(PLS-DA) S o] &35te] tiAlA T2yl o] Aol
gelsh oAl

(3) PLS-DAo A Z=ZE¥ thAFA9 VIP(Variable Importance for Projection) Zke] 1.0 o]l kS thARA] nfo]
evtA $HEARZ HAASII, PLS-DAY 2249 k& Fdl A wlelentA FREZ 7 ElstE wHl;

(4) ROC = (Receiver Operating Characteristic curve)S ©|&3dle] tjAlA] Hlo]omlAE HE3dl= ©HA

g Mo Agste], AvoRRY A HolentAR BASE AL Tt A txed WA=
A e aw ghel dAA PR B4 PEE AFE.
gge] £
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W S Sote] tAAIEHS aW EA4dl o] & MAERS SoldoR Aud 9= AARAAE H2E
skt ol obA A hdd] wElA oA @2 WIAEW Wy Y|HE wele Ao vinte] H
Atk =R, g A Sl HAstE A8A el 82 7 vk WAERS Aws folstAl sk A
AFAAE] B HAEY S-S Aetal GFetA dkstar, A e dels 11 AR AA S
SEY ARE WEA Agstel dALE S wMEA sk oo A BAA de adE A9E o=
Itk 53], 719 gl BES ol &ste] WAEHS dets Ao gy AgAEATE A 4w AESE
HRgHos fFsto] A7pTo] Thssith. R, dof I AW AE EFE o]&ste] Iddud 5ol
= B =d U

of HAEY Fxpe} AAe dzde ¥ U uAA] T2ody 2o] vl How,
g¥s A 249 score ploto2, WIAER Fx}e} A7e djxae] tiAbA7 gl

gk atolE RS YERH,

B OPLS-DAE wHEo]zl tvlwzk =4 2dle] loading plot &2 ¥HEojR Rel(F 2)d] Z+ thAFE-2 9] abundance

7F @A 7]o3st=A] Holga,

CE OPLS-DA 2@ permutation ZZ}=, OPLS-DA Edlo] QW3 g x| gkgfom REAo ALLH AMZo 3t

=2 eda 9 AE AL o]&E & dSS YEhATHBD: WMAIEW Fx}; HC: A4S o],

T 2v WIAEHAA fFonetA S71e 37 AR W) 3 Fr A @A 7] dAFREEMB) Y ¢ Hal 1

o]

%= 3& WAEYW A U steroid, colchicine, azathioprine ¥ &3 H|Fo] 18 7+ thAA| 2 2o =

PLS-DAZ R Abo|th[z}7e] eFEEo] 1R} H]Fe] 1E ko] Aolsk ¢ ghol wi$- wrol @A o] 9,

BAH o2 aF ke A AY Aot glas Rl

% 4+ wAERAA FousiAl ks 370 diAbEd Fold, I E-2-Ft2EAYo|E, 3-slo]=EA|F eI}
fFefnstA g 7 IZH/\]-DX](0}013—%/&‘5](hypoxanthine) L-AE#—(L-citrull 1ne), O] AEF QYo E
(isothreonate), ZZEUo]E(galactonate), =522+ ZE(gluconic acid lactone), AHEFEZLx
(sedoheptulose), TH=Q *(mannose))< ©]&3] HWIAEWS Adst= thAAA YA EA A} panelS OPLS-DAE
=5 B4 Avto|d[t[1 9o W, KV #el 0.6502 AAsA TRES wgon, kol

[1] stte] F& o83t
0.600= Rdo] AdAde] A&5S gelst].
= 5= A2W AAE ol&3s WAEY JdS 3 gAAAF A panel®] ROC(receiver operating
characteristic curve) ZAIo]ti[107]9] thARA] x3S o] &3k AAZLAA panelo] WAEWS Xdte] 3lof
sensitivity 96.7%, specificity 93.3%, AUC 0.9749] A¥}E ®H ],

6 20 PAE ol8d WMAEY ABe 9% uAAA A paneld) 9% A 1A% Aol FAE ¥4
oA 14740 WAEY B4 D 174e] ARG dree] 2 AF F 1040 WAEY 84 2 1) add

Hzas A8 A= = dE5s B

1:19

1.

g2 5] AT FAF hE
o, B g FHL FAHoE Ay,

rlo

Frobd (guanine), 3-3to] =2 x]9] 2 W (3-hydroxypyridine), 8to]ZAFE (hypoxanthine), [-A1E&(L-
ine), o]AE#H QUo]E(isothreonate), IE-2-7}2E A o]E (pyrrole-2-carboxylate), ZZEYo]E
(galactonate), =FZAF FE(gluconic acid lactone), AE=FEZ 2 ~(sedoheptulose) & Wk 2~ (mannos
e)E o]Folzl oA deE sl ool FA diabAlel digt AR FXE xdele WAEW g F|E #
gk lo)tt,

oy
1

citrul

B outgzlEe WA EY
GC/TOF MSE o]g3ato] H
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o A, F 110709 axbAE BASA, ol F ARV JPE Bel AE:ESen, 1 tgo=
ot AR, BR, AWAHF, ofulF, diF T &AE AEHUG.

Uread Aot 109719 diAl B22& BAEA o]&stion, 30 WANEY Fxtel 30 e 71733 tjxa-9
WS HElRE w, AWFEEHALAFIAYOPLS-DAS Fa HAEY (5T A3 gz 2 U
AR Z7F £ 2FolE 1S Qs o, VIP #hel 1.0 |4, fold change 1.5 ©]%}, AUC 0.800 °©]%, p-
value 0.01 "|¥Fe] 10709 WAMEAS 2l9f AAZAA 2 A2 AAsgivt. g, WAER ] 5ol% A}
A Z23dz T8 AANEAATF HAEY X85 8] Folgk ko ok JFo| ofete= S Iy ¢
g WA EHNA T kB wel 1EFS Uro] PLS-DA EAS A&, o A3 HAEHAA Fold
oFEof wE tAbAA o]t §les ElsHitt.

w3, BY Au ZEe JAWS 95le], TR AATAAZ AARFE 1079 tAIERZ AdE WA ERS 7
ki UAFAA A EA A} panel S AT, 1070 AR o] A ZEA| A} panelo] HAEH ] w3 &2 9]

o8 7hsAdES g8kl #18l ROC curved o]&3lo] HFdI oM, sensitivityZb 96.7%, specificity”}h
93.3%, AUC @t 0.974= WAEW S et o vl 3 A3Es Bvk, B3, o] mdlo] A4S g<lst
7] 98] ThA] &FellA ke 14709 HAEW et 1149 AAE T WS o] &ate] 107) thAA] A
AZEA A panelo] F AME g 7be o s AHEdT. 1 Ay fE7F dAg 10719 gAEAS o] &g
A FAA}F panelo] WIAEHY Mo A4S 15T 4 AU,

Bt vlEAs A= fold change?’} 2.0 ©o]AF¢l w9 ~(mannose), AlEH(L-citrulline), 3d}o]ZEAH

[‘

(hypoxanthine), ZFZ4 = (gluconic acid lactone), Tobd(guanine) % 3-3fo]==A1gd(3-
hydroxypyrydine) &2 FA4¥H & o245 EH Ad8E 3t o]ite] grEZdS AEste] HAIERS Idd 4 9l
=

E oA oA fo] "Au"e EA AW wi= Ao tidk 3 AA e 7<4A(susceptibility)S HATE A,
st A7 B4 AW e A3S A HA L A=A ARE %@3}% ]7dEH HAEY o 54), 54 &
W = A Zd 3 AA 9 o (prognosis) S A= A, T Eﬂﬁ}uﬂEﬁi(therametr1cs)(°1 Aad, A
5 259 ust JRE AF3r] fste] AA L HHE EUHY e )& xdith

2 el A 7 E ¥ A X ARvtEIYI/AFEATL 5 AT

B oM o]g¥e ARnEIdRYE 7ha A2vE 29 (Gas Chromatography), A|-1d] A 2vlE 18]y

(Liquid-Solid Chromatography, LSC), =o] I =Zwn}E1e}3] (Paper Chromatography, PC), ®r& HAZvlE 183
(Thin-Layer Chromatography, TLC), 7]A-2A] A Zw}E12)]3](Gas-Solid Chromatography, GSC), HA|-<Hx] =
2ZulE T3] (Liquid-Liquid Chromatography, LLC), ¥% I =Zw}lE 183 (Foam Chromatography, FC), 3 =
ZrlE 133 (Emulsion Chromatography, EC), 7]A-A] A =ZwE 123 (Gas-Liquid Chromatography, GLC), ©]
2 F=ErtE 23 (Ion Chromatography, IC), A o3 T =ZwlE 133 (Gel Filtration Chromatograhy, GFC) &
= 2 53} 320 E39 3] (Gel Permeation Chromatography, GPC)E 33$F3lit, oo A|3hE x| ¢k ] Aol A
FRAAOE AMEEHE BE AHE AR EIHIE AT Ak v sAE, B dHeA o]&HE AR
tED Y= Vb AzvtEIdolth, tae] & WA o] 8H = A4 V)= MALDI-TOF MS = TOF MS
olar, Eu} kg sHA= TOF NSolt.

[e5

2 e AW dAE The ARetEIToA 7 Sl EElEW, Q-T0F MSE AAH dofxl 4
3to] Asksl Bapek Arituk olegl % AW (elemental composition)E Ea 74 AES Feldic),

2 or o] wpghA gl FEo] mEW, Fold, IFE-2-7tEHAolE Y 3-3o|=EFA| T HdoR o|Fojxl T
ol MEFE s ol FEIF FUFEE A9, WIAEWS el to] 34 e (hypoxanthine), [-AlE¥(L-
citrulline), ©o]AE# uo]E(isothreonate), ZZEUo]E(galactonate), ZFZAF ZE(gluconic acid
lactone), MEFEZ L ~(sedoheptulose) E THeQ A (mannose) 2 O] FO7 oA Meld sl o]Ate] F=7t
TarEe A5, HAEYS e

Aol A, &o "2 A TR FUM'E AARE g vlE) WAEYW fxe] AWM gAM TR}
54 7tsd HAER fFosAl F7HE AL oulst, bR A A= 70% o4 SUFE RS ovista, Hu) ubg
AsAE 30% oA Z7Fd AL 9w g},
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2 ool mEW, Folud, lﬂ%—Z—?}EEN'ﬂﬂo]E 2L 3—5}015 Alggd oz o]Fojxl oA AEs sl o
A A o) X2 Yehfa, &o]ZA+ (hypoxanthine),

Iline), O]iEEﬂS_L]O E(1sothreonate) ze Elﬂ o|E(galactonate), SFZ4 =&
(gluconic acid lactone), AEFEZ *~(sedoheptulose) H W2 2~ (mannose) & o] Fo]d oA XeEl= 3}
oo A7e gkl mla sAEY $hAtelA f-olakAl @i?l FEE YERITH(E 3)

L-AE#—(L-citru

B owyge w3 P4 RTd AR 2 ¥ e Ak AEYL AEshE WEow,

(1) GC/TOF MS(gas chromatography/time-of-flight mass spectrometry)S ©]-&3F thALA] &4 &A);

(2) GC/TOF MSellAl &% dhatAlol] sl FiHAAsdEEA (PLS-DA)E o] -&sto] thabA] 2] zfol&

1__0}"‘1_:" %7:”’
(3) PLS-DA°NA] =34 thAAS) VIP(Variable Importance for Projection) #ke] 1.0 oAkl kS tiAlA] Hlo]
ewA $HEARZ HASIA, PLS-DAY 224 & T3 AR wlelentA FREA F7 ERlste Al 2
(4) ROC =4 (Receiver Operating Characteristic curve)< ©]-&3Fe] thALA] wlo]onfAES HF3= WA
& oAHom Hgsle], Ao REE UAM vlo]leutAE BASHE AS X¥eteE FA Rz WA EH
Al A2 AW R diARA 2PEA A wHo 3k Zlojt),
2 Ao F AAA ST e diAb] ApEA A whHe WA EN T GATolA d2 AW AlRET HY g}
A AEAS BA5E HHS d2 Eo FAFor Hydit),
$A . Axkely WAEY Aol AFHE AW AES 1005 HESE FEI F GC/TOF MS #4jo] Algg 4=
AEF FA 7leS ol&std FrAst ges AL,

S W FEFES GC/TOF NS 71712 BAsta, B4 d3s
SAAY Thed AR WMEg gy, HSkE FAE ol&dte] FAMH R ¢ AR AEES HSE

GC/TOF NS ¥4 Ax= EAAY 7153 X2 Hsksts AL 2 BEAANS G9AI 1E 02 Yol b
7+ Eek yehd ARvtEgd ¥ WA e ol & g 2 FAE GYAt 5oy YEgez Aee A

, GC/TOF NS ¥4 Az % 110719 gAAES SAAL, o F §712HF71 7+3
F,GF, VR, bR, ANF Bel £AZ A% AU

% 1 o
7] GC/TOF MS ¥4 Az} U2 tAAY A= F 5A4E A 2% oz vro] 7z YAAE 2535
3L, PLS-DA &4 AAgth
A 9] PLS-DA 29 3k VIP gte= 4% V-plotE 2Adskar, VIP ghe] 1.0 o]/l ks dlAkAl nlo] 2w}
A FHEAZ MASIa, PLS-DAS 229 el 7S s, oju 24 Fhol 4l AL "AAe S F
3o 29 gho] 249 AL YAMAY] A AEFS JeEhlE Aot

SR

dolo] diAbAle] FEE o] gato] UAAlY Fde HAT S Arh,
ROC F4& Eal A7) tlAbAl wol oA HE e

2 Aol o Fddo] nE2d, WAEWS Aostr] $3k vlo]ewlAR | Fold(guanine), 3-3to] =E AT EH
(3-hydroxypyridine), 3}o]Z4+8l (hypoxanthine), L-AlE#(L-citrulline), °©]AE# 24|o]E(isothreonate),

¥ E-2-7t2 82 g o] E(pyrrole-2-carboxylate), ZZEUo]E(galactonate), =FZ4F ZFE(gluconic acid
lactone), MEZFEZ O ~(sedoheptulose) © W= A (mannose)E o] FI7 oA AelE s o] 4S A8
2=~ 0]
T M

wowge) PgTsh A B 2 ABT O AR AEAY B PEe Fi uo A9y da A
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[ZA 4]

AA e 1: GC/TOF MSE ©]-&3 o

HAEW 2 @ A%e a2 AW 10ulel & wEE 990 n1s 413 AatA Eu g Fo dAl
et gAbAE FE3H3.

GC/TOF MS A& 918 FeAst 4L vh53) 2.

FE3 AAE 2¥= wWow AN Fo 5pl19 40%(w/v)  FE9  O-methylhydroxylamine

hydrochloride/pyridine® Y 30T 200 rpmolA 90#37F W8S AT, I8l 45 ple Mmethyl-W»

(trimethylsilyl)trifluoroacetamide® ¥l 37°C 200 rpmol A 307+ ¥k$-S 2 A)5l9t),

o5 2.

A8 o AFg3 ZA2e RTX-5Sil MS capillary column (30 m length, 0.25 mm film thickness, % 25 mm

inner diameter)o]™, GC Z¥ &% ZAE& WA 50ToNA 587 FAAZ 3 330C7HA A7 oS 187

A AT, 1ple AMEE HESH(splitless) 22 FY(injection)dtHtt. Transfer line 2%9 Ion

source 2% Z+2ZF 280°C, 250CE HAAIZATE. GC/TOF MS 232 ®&3tx = glojrg o)A 2ol 110719

HAHAE SA4sIR e, 717 AF 99 ol do® a-F5ESl urea’t B4 B0 odEgdS vE & o E 109

el AR S BA o AFESFITHE 1).

3t7] & 12 WAIEW Aot A7sk gzt AW FAE o]&ste] ulAkAl #4 Ad gld 1097] dAME
BEHF56S ul, 714k 23.6%, oFnx=AF 21.8%, B 21.8%, A|WAF 12.7%,

o

GC/TOF MS ¥4 <fIg 7171 =4

Identified metabolites

Amines

3-hydroxypyridine 5'-deoxy-5'-methylthioadenosine Adenosine
benzamide guanine hypoxanthine
inosine O-phosphorylethanolamine putrescine
spermidine thymine xanthine
Amino acids

S-aminovalerate alanine asparagine
asparagine dehydrated glutamate glycine
isoleucine isothreonate L-citrulline
L-cysteine L-homoser ine lysine
methionine MNmethylalanine ornithine
oxoproline phenylalanine proline
serine threonine tryptophan
tyrosine valine L-alanine

Fatty acids

1-monopalmitin

arachidic acid

arachidonic acid

capric acid

heptadecanoic acid

lauric acid

lignoceric acid

myristic acid

octadecanol

oleic acid

palmitic acid

pelargonic acid

pentadecanoic acid

stearic acid

Organic acids

2-hydroxyvalerate

2-ketoadipate

3-hydroxypropionate

3-phenyllactate

adipate

aminomalonate
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[0075]

[0076]

[0077]

[0078]

[0079]

ZIHSd 10-2019-0045841

aspartate citramalate citrate

fumarate galactonate galacturonate
gluconate gluconic acid lactone glycerate

glycolate hexonate isocitrate

lactate malate malonate
MN-carbamoylaspartate oxalate pyrrole-2-carboxylate
succinate a-ketoglutarate

Sugars and sugar alcohols

1,5-anhydroglucitol arabitol cellobiose
fructose galactinol galactose
glucose glycerol lactulose
lyxose maltotriose mannitol
mannose melezitose melibiose
myo—inositol palatinitol phytol

ribose sedoheptulose sedoheptulose anhydrous
threitol threose xylose
Phosphates

phosphate |sedoheptulose—7—phopsphate

Others

indole-3-lactate nicotinamide salicylaldehyde
taurine uracil uric acid

xanthurenic acid

AAld 2: OPLS-DAZE o] 43 HIAEW X9} AT zF 2H

QM%IETHLFLW4ﬂ4
SRk, 2§ SINCA-P+ (ver.

o ke sk gel,
RS

e K
£

e

KeN
=

Jﬂ

=1

DS o) g3tel OPLS-
WAEY B9 AR Yrrol

20 7} UlAA 7 Bdlel| w x| ok

4= (intensity) &

o
o
ki
il
T
o
=
rlr
N
=
rO

loading @ VIP valuesZ® ¥A|

}.

ol

% FOoE el 2 AAE EES

WetalAl Aol 7k 1

x 2

Metabolites Loading values VIP values Metabolites Loading values VIP values
1,5-anhydrogluci -0.0593 0.7113| lignoceric acid -0.0642 1.0590
tol
1-monopalmitin -0.1023 1.4834|lysine -0.0013 0.8195
2-hydroxypyridin -0.0192 0.2700] lyxose -0.0551 0.7533
e
2-hydroxyvalerat 0.1232 1.2138|malate -0.0845 1.0576
e
2-ketoadipate -0.1000 1.3208|malonate -0.0948 0.9821
3-hydroxypropion -0.0196 0.3913|maltotriose -0.1108 1.3878
ate
3-hydroxypyridin -0.1188 1.1866[{mannitol -0.0519 0.5484
e
3-phenyllactate -0.0726 0.7635| mannose 0.1883 1.8823
S-aminovalerate -0.0015 0.1858|melezitose -0.1391 1.5541
5'-deoxy-5'-meth 0.0656 0.6751|melibiose -0.1041 1.0622
ylthioadenosine
adenosine 0.0988 0.9730|methionine -0.0280 0.3681
adipate 0.0634 0.6578| myo—inositol 0.0037 0.4271
alanine -0.0434 0.5891|myristic acid -0.1031 1.3964
alpha—keto 0.0748 0.8083|N-carbamoylaspar -0.0447 0.4426
glutarate tate
aminomalonate 0.0129 0.5310|nicotinamide 0.1371 1.3656
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arabitol 0.0306 0.7338|N-methylalanine 0.1127 1.1333
arachidic acid -0.1367 1.6301] octadecanol -0.1541 1.7112
arachidonic acid -0.0296 0.3509|oleic acid -0.0252 0.6095
asparagine -0.0419 0.6707| 0O-phosphoryletha 0.0082 0.2112
nolamine
asparagine -0.0549 0.6539|ornithine -0.0078 0.6479
dehydrated
aspartic acid -0.0002 0.1325|oxalate 0.0866 0.9415
benzamide -0.0668 0.6704| oxoproline 0.1214 1.2978
capric acid 0.0742 0.8457|palatinitol 0.0074 0.1672
cellobiose -0.0088 0.3257|palmitic acid -0.1548 1.8311
citramalate 0.1169 1.1789|pelargonic acid -0.0562 1.0990
citrate 0.1425 1.4614|pentadecanoic 0.0351 0.3500
acid
fructose -0.0652 0.7439|phenylalanine -0.0275 0.2835
fumarate -0.0495 0.5353| phosphate -0.0275 0.3971
galactinol 0.0753 0.7605| phytol -0.0349 0.4157
galactonate 0.1909 1.9495|proline -0.0106 0.3257
galactose 0.1039 1.1282[putrescine -0.0598 0.6729
galacturonate 0.0993 1.0650|pyrrole—-2-carbox -0.1471 1.5941
ylate
gluconate 0.1226 1.2099|ribose 0.0683 0.7309
gluconic acid 0.1264 1.2758| salicylaldehyde -0.0550 1.1026
lactone
glucose -0.0077 0.3953| sedoheptulose 0.1692 1.7424
glutamate 0.0298 0.3166| sedoheptulose 0.0275 0.9273
anhydrous
glycerate 0.1072 1.1258| sedoheptulose-7- -0.0626 0.6228
phopsphate
glycerol -0.0282 0.7482| serine -0.0072 0.3837
glycine -0.0204 0.6732| spermidine -0.0049 0.0542
glycolate 0.0528 0.7763|stearic acid -0.1473 1.7348
guanine -0.1303 1.3016[ succinate 0.0158 0.3017
heptadecanoic -0.1045 1.3528| taurine 0.0173 0.5294
acid
hexonate 0.0093 0.6113| threitol 0.1315 1.4346
hypoxanthine 0.1535 1.5140[ threonine -0.0198 0.7759
indole-3-lactate -0.0149 0.6259| threose -0.1359 1.6001
inosine -0.0190 0.4995| thymine 0.0791 0.7797
isocitrate 0.1425 1.4583| tryptophan 0.0488 0.9356
isoleucine -0.0178 0.2488| tyrosine 0.0619 1.0672
isothreonate 0.1931 1.9892[uracil 0.0176 0.2551
lactate -0.0555 1.1998[uric acid -0.0388 0.4579
lactulose -0.0436 0.4362|valine -0.0324 0.4396
lauric acid -0.0764 1.1532| xanthine 0.0361 0.4511
L-citrulline 0.1917 2.0143| xanthurenic acid 0.0834 0.9389
L-cysteine 0.0807 1.1293|xylose -0.0548 0.8691
L-homoser ine -0.0861 0.9158| B-alanine 0.0237 0.3000

QAo 3: MAEY Bl SolHA YAEAA tAEAS] Hd

WA EY Sajor] Eo|Hom =7}
® OiAbA ZEadFe] xpo]e
1.0 o)A, fold change 1.5 ©]AF, AU
A3, 10719 gixtEZ el

37 & 3& HAE

H A =

< A% A AAEAAZ A

=
036

Zlkel]

3t

pal

[e]

o]ﬁg

O

Ay % ]31 ]XPE 371 f18iA,
= VIP %3} fold channge,
pvalue 0.01 "|REe] 7]ES Z474e] diAbz Aol os)

HATH(E 3).

2 10709 A=A VIP, AUC, fold change, p-
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value #t[BD, WA EW 2kx}; control, 773 i

BN

1% e Ao

B

Lok, o] AEAES] A intensitys B

i

2& olgslo] ZFEE HuAT (E 2).

Z 3

Metabolite lvip  |Fold  |auwc  [pvalue
Metabolites with higher abundances in the BD group than in the control group

guanine 1.63 2.33 0.834 3.68E-05
pyrrole-2-carboxylate 1.40 1.95 0.806 1.01E-04
3-hydroxypyridine 1.36 2.25 0.846 2.75E-03
Metabolites with higher abundances in the control group than in the BD group

mannose 2.02 3.28 0.860 1.11E-08
L-citrulline 1.87 2.08 0.884 2.19E-08
galactonate 1.79 1.78 0.856 1.54E-07
isothreonate 1.79 1.76 0.862 1.38E-07
sedoheptulose 1.55 1.69 0.820 9.53E-06
hypoxanthine 1.48 2.25 0.849 1.06E-04
gluconic acid lactone 1.24 2.07 0.818 8.33E-04

AUC, area under the ROC curve; BD, Behcet's disease; VIP, variable importance on projection

AAld 4: PLS-DAZ o] &3 HAEH AAAM T2 dAERY & a9 E4 75 AT

HIAEY oA Holxom F3kgk AAFAATE okZel osf Sk Sdo] obdS Hol7] fsiA, 72t

of=Fol IF vs. FEH|FO IFS PLS-DAE ol&al Mlugh Ad, £ ol HHskA efan AdAdel gle

Aoz Yelgtl, 371e] Fojwl oFE 1F steroid, colchicine, azathioprinedlAl Z}zh A@AA o] ¢l AdE
O

fx

om, efzo wE Ao|7t TAA R FojrmatA] ).

webd, A 314 el WAEWeA e dAgde]l AW AAel og wsolng AARANE AT
2 FABRAHE 3).

AAd 5: &AW AAE T3 WAEHS AdS A 10709 HAEZ S o] 83 tHAAA 2T panel o] A

Ao 30=RE AAE HAEYANA fFofuletA Frte 37 dAEE(Feold, HE-2-7t2 A E, 3-3)

ol=Z A e d) 3} FolulsiA s 7/ thAMEE (8o] FA (hypoxanthine), L-AlE#(L-citrulline), ©]4
Eg e vo]E(isothreonate), ZEEUo]E(galactonate), FFFAF &% (gluconic acid lactone), AEFER
L2 2~ (sedoheptulose), W= A (mannose))2] WA EH HtS §3 AAZAA 1075 Al ALEste] HAE
Aerek 5= 9= A Z e panel S OPLS-DAE 38 AAAIATT.

ok
tlo

—
—
—

1] dhue] < o] 43S w, KX Fto] 0.592, Y ol 0.650, ¢ o] 0.6000.% EASH o §ojust w
9 ool WAEY Bxsh ALY dETe Adekn AWY A FEAATHE 4).

AAd 6: AW AAE o] &3 HAEH AGS 43 AAA D paneld] ROC E ¥ AA HFS T

2d AZ

Ao 55 E3 AdE W HA W 10719 vlelenfAE F3 HAEY g tiAAA AR EA] A} panel ©]
AHeA AHrr] el md W Z+ AAe PCl scoreE o]&3)A4 ROC(receiver operating

characteristic) =41& I3t 1 A3}, sensitivity7} 96.7%, specificity”} 93.3%, AUCZko] 0.9740.2 =

o] HAEW ko] wjg- A3sE BATHE

L3, o] panelo] 95 HAE A AR Y5k, WMAEY 3
Ao AWAA 14 A dETe AW AA 1170, ¥ 25709 AAE panelo] FHojdo] o=

il
o
oo
p‘Lt
2
=
2l

m
iy
riot

(o]
)
A
tilo
2
I
i)
ol
o

o~
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ol g3kttt 1 A¥, A3 YT AW AA 1Ule EF A9 gz #e (B Yol F4) 7EAA
7% gzwed £ EF o Setgier, HAEY X AW AA 147 F 1007 HAER 39 ghs (BE
oA 597 7 BAER SIS oSttt wekA 25709 oF AA S 22719 HAE AHEsiA vAE
B3 58 A% gxaeR 438 4 &S UERY, 107019 tARAl AAZA AL panelo] €5 HA 9
HAEY o H-d3-S YENAT (% 6).

=y

=97

L=
oh
—
TR,
[
1
i
-—I‘
—
Rl
—-_—
1

0.0 i | A
-+1T 1 ¢+ ¥ 3
05 | i .
: I ' ® R'0.451
s | | | _ mdoam
0.0 0.2 0.4 06 0.8 10

500 permutations 1 component
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k1
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guaning pyrote-2-carbougiats I-hydrowypymidine
S P 1 fryte ol
200 | 180 | A0
:x , 1000 600 Median
[ ] il GO0
E sos | g i E e [ 25%-75%
ey E ni 10000 | Mon-Qutker Range
= oot | = L)
is i B 1z B o
| =] PTG
= L] 2o -
’ BD HC ’ BD HC ! BD HC
AN L-cdrulling galacionate wsolhreonate
AR = = - 20000 | A000 | Eﬂf': I & i
21368 [ Tabes | |
> taEes oca - 4 Fneea | |
VAL - g 050 AneE x —E' 12608 | |
s B = B E s I & B
3 06 . g e E i3e |
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o |
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20 Sensitivity: 96.7
i Specificify: 93.3
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