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3 Al A
7Y
A7 1
S ol = (oleamide), S U SAFA (glycodeoxycholic acid), ZH I ZAY A 24
(glycoursodeoxycholic acid), FhZ G Ak (caprylic acid), =2 YrxAvEdEd (20:1)
(lysophosphatidylcholine, LysoPC)o.Z o]Fojxl oz RE HEmE ojx sh} oo tAAE ZEs:,

A% A vholontA 2AE.

A7 2
L Yolm = (oleamide), =8 Z |2 A FAL (glycodeoxycholic acid), Y FZLF A A =24
(glycoursodeoxycholic acid), FhZ G Ak (caprylic acid), L YAy A dEd (20:1)

E]
(lysophosphatidylcholine, LysoPC)o.2 o]Fojxl FozRE HExE o= st} oo tAAS xdss,
A48 g 71 E

1 =, AU, 2 LysoPC (200D ol Fold FomiE Mg ol skt ole] Al
o FEIh FANAL, FARUSARY/ ZARSTFRUSAZAY B 3 Eo] FAHE A, F
7

[s}
de) gUES Yehis A¢ 590 s, JE,

AT 4
A3gel de) A,

A7 71EE o= (oleamide), ST FZUlZAZ2F (glycodeoxycholic acid), S AFFAUZAZFAH
(glycoursodeoxycholic  acid), FbZ&A (caprylic  acid), = drzagEdEd (20:1)
(lysophosphatidylcholine, LysoPC)o.Z o]Fo]zl o ZRE MUy o] s} ool tixlAd g Ak
A28 Z7HH o2 EdetE AL EFOR e, JE.

A7) Az A= g2ZvE2HY (chromatography), 2

AR 7] (mass spectroscopy; MS), 2 #zpr] Fw B
# E27] (nuclear magnetic resonance; NMR)E o]Fo{zl +

oRRE HEHE o s} o4, J|E,

A7 6
A4gel qo) A,

A7) AgF A= MALDI-TOF (Matrix-Assisted Laser Desorption/Ionization Time of Flight), SELDI-TOF
(Surface Enhanced Laser Desorption/Ionization Time of Flight), ESI-TOF (Electrospray ionization Time
of Flight), 9 IAZvlE 2 u]-AZE A7) (liquid chromatographyMass Spectrometry; LC-MS) @ LC-MS/MS
(liquid chromatography-Mass Spectrometry/Mass Spectrometry)@ o]|Foj% o 2 RE MEEE o= 3 o]

_3_
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AT 7
A3 Ztro] A3t ate] AWEEZ ABERE Ly o= (oleamide), S8 ZU2A|FAF (glycodeoxycholic

acid), SIZ-F2USA A (glycoursodeoxycholic acid), ZFZ#EAF (caprylic acid), @ gAXZA3IEY
(lysophosphatidylcholine, LysoPC)2.Z o]FojR FOo2RE XEE= o= 3§} o]Ako] thALA|
E S35 dAE xFete, 489S dely] g ARATEY.

279 8
A7 ol A,

A7) QB ARE B4 fd9 24, Ad, AE, @, @F ¥ AW o]Fojzl FozyE Hdy
o= sk} olgel, FuAlFRY.

rr

AT 9
A7l o] A,

7] AR e FEE 5

o
(<0
ol
s
an)
X
s
o
oft
o)
R
it
o
e}
ol

&3] ol At Ag BAOE sh, AuATYY.

A3 10
A9grell o],

A7) A AXe AZRvFE2Y Y] (chromatography), d#=%2417] (mass spectroscopy; MS), % &z} 1 &
I ®247] (nuclear magnetic resonance; NMR)Z o]FolX F O ZRE ML= ol i} oAl ArHA|FW
-
h=]

AT 11
A9gel he) A,

A7) g A= MALDI-TOF (Matrix-Assisted Laser Desorption/lonization Time of Flight), SELDI-TOF
(Surface Enhanced Laser Desorption/Ilonization Time of Flight), ESI-TOF (Electrospray ionization Time
of Flight), A F2ZntEaza]-2=82 217 (liquid chromatographyMass Spectrometry; LC-MS) 2 LC-MS/MS

(liquid chromatography-Mass Spectrometry/Mass Spectrometry)® o]|Fo]z O ZRE AElE= ol 3} o
A, ARATEE.

=, 7FZgak, 9 LysoPC (20:1) 2 o]Fojx Foz2RE Aed o sl o]i9] o
71 54T gAY FSske tARAY R =AY, S IuSAEA/ EE R
ZF vjgo] Al 7] SA% WMH TE 7 AERY 2 4, A9 9

Eeehs, ARAS
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A3 13

SYolr|= (oleamide), 7FZ&AF (caprylic acid), % #|AE2E|LDFH (20:1) (lysophosphatidylcholine,
LysoPC) o2 o] Foz2HE My s o st o]de] trtAle] w58 AaAl7le AAE 233AY,

Fol
28 7Y 3A 24 (glycodeoxycholic acid)/E8]Z-FAH3A 24 (glycoursodeoxycholic acid)® ®% 3t
H S-S a7 AAE Esksls, A9 o £ X858

ATE 14

#7] @AE EFee AW o B AR o

lo
[
W
Ach
ol
oz
e}

(1) Aol $RHELS AHYst= @A,

(2) A7) AE2] &dYolv= (oleamide), ST ZHZA|ZFA (glycodeoxycholic acid), S8 ZF-FAHZA|ZA
(glycoursodeoxycholic acid), FhZH Ak (caprylic acid), 2 drzageEdEd (20:1)
(lysophosphatidylcholine, LysoPC)o. & o]Fojz FoR2RE MulyE ojx 3hi} o]y tlAIAY 58 =4
e oA o

O:

(3) 471 (2) @A Z4% Selopns, FEAM, D LysoPC (20112 o] Fol7 FozRE HEHE o
Sk elgel dabAlel SR FnEa Ael Aok B, Fead AT LT L0 S 2
BE 7 ugo]l FREA Azl Anth gastt 49, 47 FREAS A9 P B ARg AR Ages
.

A RS ol @ s Aug vl on) 4% So

)
roh
Y
o
o

L/

HAAISE (metabolomics)<  “Q9l2 (-omics)"9] §F #ofolH, FHA Tulde] 75 wele A
(genomics) % wA|8t (proteomics)¥ Tl&EO] FQ3 Aol 3 Fofz dxa Ay, thAREE
(metabolite) AA=Z APAe] A (phenotype) S 7Hd 2 Ul AEX 2o Agery Aot 9,

4
w oD 2AY e A AR SAF g L2 (rofile)® 1 AMEA Ei: FHxe] BE (gene
expression) 7 A%He dlolElsh o], AAUNM Uolib: the ALSA wi el Ay wetol
G AnE AT

A (tuberculosis; TB)S F-Eupetell A 7H¢ A7e Aoz fEjvtets 43 HAER APdEed dolA
OECD #o] =7} FolA 71 =& BoE o Jub. &2 (latent tuberculosis; LTBI)S 71zl #kx}7} of
= ANARE &5 A (active tuberculosis) #A7} Hol Al sme=x & 7} glo] 43 x7]
Ak g X5 ofggo] Brt.

Aol Aekat HEste] HZ AW W vbA (humoral immune marker )} BFe|2]o} AAME-(bacterial product),
2 Fd AT (gene expression study)E°]l 3 Folu, diAAe} #HHE W SHEH gl
A

Agel M teA g WS T dolgte Algto] Aual, WA Els
AEAee] F-Eo] ofgial, ofdololi} WA A EA A= Hg de] diE B %DFE ‘&@0] At
o o A adNH o] 9 aRIZHA] ket tiAbAlE il a9l
omg Z ZHo] A}, DNA, RNA, protein F=FollA W37} HolA &
7 @Fd vl Uil uixb R ol 91 =4 53] A7,
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[0016]
[0018]

8 7Y SA|Z4F (glycodeoxycholic acid),
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ol = (oleamide),
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Hoabgo] g2 pIAgRA, A7) JEE o= (oleamide), 8 FuSA| 24 (glycodeoxycholic acid),

FY A F AU A FAE (glycoursodeoxycholic acid), ZFE™AF (caprylic acid), @ gAFEAdEgdEd
0

(20:1) (lysophosphatidylcholine, LysoPC)22 o]FojZ o 2RE MEE = o= s o]ide] thalAle]
§l- xé%k x]—j]g 27}%0; ALG‘LB]— z,: 011:]—

Hoabgo] g FaAAEAN, A7 A% A= I2uEadyd (chromatography), HFEAZ] (mass
spectroscopy; MS), % #x7] F% B3 BA7] (nuclear magnetic resonance; NMR)E o]Fojx o ZHE
AEEE o= sl oldd 4 k. ulEA S AT, 7] A% FX = MALDI-TOF (Matrix-Assisted Laser
Desorption/Ionization Time of Flight), SELDI-TOF (Surface Enhanced Laser Desorption/Ionization Time of
Flight), ESI-TOF (Electrospray ionization Time of Flight), A AZvlEzga]-ZA=ZE27] (liquid
chromatographyMass Spectrometry; LC-MS) X+ LC-MS/MS (liquid chromatography-Mass Spectrometry/Mass
Spectrometry)d 4= T},

T, 2wy (1) A Hdo] A $xe] AESA AlgRRE o=, S IUSAIZ, SIS
22U SAFA, FEAL, R LysoPC (20:DE o] Fo]7 FoRRE AunE ol s} oo tAtAe] Fx
2 345 @E xPes, 298 WAdely) 99 AuATPE w29 APEs Avad

woue) ol PRARA, 4y ARSA ARE #2 FUol 27, A, A, G, 8% @ xwoz o)
o7 womRE AuEe o s} o4 & Uk,

oo e FEdEA, 47 gAY sRE SAse Gl Y FAE ol &sto] o]FolAE AY F
o]r/}

AR .

e

e o oohE pHOEA, Ay A% AXE gE2urEady (chromatography), A#EAIZ] (mass
spectroscopy; MS), ¥ @z}7] 29 3 47| (nuclear magnetic resonance; NMR)Z o]Fojx o 2N E
AEEE o= dhu odd 4 k. ulEAS AT, 7] 8% FX = MALDI-TOF (Matrix-Assisted Laser
Desorption/lonization Time of Flight), SELDI-TOF (Surface Enhanced Laser Desorption/Ionization Time of
Flight), ESI-TOF (Electrospray ionization Time of Flight), A IAZvlEga-A=ZEX7] (liquid
chromatographyMass Spectrometry; LC-MS) %+ LC-MS/MS (liquid chromatography-Mass Spectrometry/Mass
Spectrometry)d 4 ut}.

J7lu>ﬂﬁlﬂ§ﬂ (2) ggotrl=, F}=ZHak, 2 LysoPC (20:1)Z o] Foizl
O R HE *JE—‘-‘% ol st o] EH/\M] =7} xwww 7] ZA% gAY ASEs Ak B
| 2RlelA 471 SA tjAkA 9

S oln st oel AHAle] S ATe

gk, 2oy Selohu]s, LA, 9 LysoPC (20:1) 0.2 o] Fol7l FORNE HEHE o] i} o]l
WS BEE AT AAE TEAL, 2URUSARA/FYRSTLASA RN FE T HES
Fadsle ANE E@she, Ao o EE AR o 2YEL ATAT

wE B e Selobrlm, XU, W LysoPC (20:1) 0% o] ol FozRE MEEe o s} oj4be
WSl BEE gAaAlE AA EE SRS AR/ T ANSA RN BE 7 0ES 2aAY)E

[}
= ‘T
AAE Al Fost=s dAE 2ot 23] o = AR PHE AT

(2) 471 Az o=, S auSA A, Sga-FouSAEqt, FFZ-h4t, F LysoPC (20: 1) 2 o] F
ol o mRE AEEHE= o i ool tiAAY] s=E SAse 9
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(3) A7 (2) GANA 543 Lol =, FbZA D LysoPC (20:1) 2 o]Fojz o gRE HNeys o=
i ol el uiAAle RV FREA AHY AR ZASAY, S IdSAEA 2 2SR AU S A F4t
T ZFugo] FREA A ARt fgisteE A9, AV FREAS 2 O B 28 oAz AAsts

wge] aa
2 UHe EYotv = (oleamide), ZEZUSAIZAE (glycodeoxycholic acid), FEIFFLUSAIZ

gl (caprylic  acid), 2 gaxasEdEd (20
Z ForRE MEEE o= d} o] AAE EFSHE
A, Adg A&t FgsiA JAddd & s ERE ol

AR vl ortAE Ad AgAle] 23 ETE f83HA o

24

—
~

=
(glycoursodeoxycholic acid), T}z
(lysophosphatidylcholine, LysoPC) o 2 o]
8 Ak wlolomtA 2AdE Tl #gk Zo

2

oo PN

7] A% Auel #8E 5 Ak, £ 4] o
9 4 9

A5 A4 (sample analysis) IS ved zozZA, (1) AEE T2 Adsty, (2) AFIZAE
5

S
taz, (3) QC AAS Fdsk= GAS E3}3.

T 2% dlo]¥ &4 (data processing) TS vEhd AS=ZA, A9 iy, FHAY AT, 2T AEE
AH T (training set)™ AZT (validation set)o 2 FZ=Z AHsia, A8 84 2 gy, A
A dolHZHE wlo]leutAE MHsle HAHS =AE Aol

= 32 Ade] gl dlxwa Muste] A% A L FAY BTN FUHOR Fe FEES e o
AR whol oA E AME Afoltt.

B4 B ool wEad oAb dhelontA 4Fe] A4H &
e Aol o] ), W Ao AdTE, 44 FHo] AF

ge AAsl7] flek FAF QA Y&

2 e A9 g giARA vtelemtF el dis) oo] ATt A, Sdolv|= (oleamide), FFE-EAF
(caprylic acid), =+ gAXA9EdZH (20:1) (lysophosphatidylcholine, LysoPC) tAFAIZ} AAkelz} H]
wale] A Fxfol A FolsiA W FE(EE)o] ow, FYAULA|ZA (glycodeoxycholic acid)/Zd &
FFAUSAIF4E (glycoursodeoxycholic acid)o] &% b ®]&o] A3 Hlaste] A3 Fkxjo A 251
A vEtste s Este] 2 2S5l

Bop FAFor, AH aErtE a2y FFEA7])(liquid chromatography mass spectrometry; LC-MS)E o]-&
st FA9 2 AHEs A&t (training set)I 5w (validation set)olA] 238k A7) AR vlo] eulAE
WHASA, ROC 241 B3l ol59 29 ddsds 58,

3]
1= o= S U

3t
[e]
=

Aol A AREFE gol= ©A AWS RAHow AMgd AoR, dgstee ER FMHoAE oF dvp. o
Fol @e B gulet 2 ek & ¢, 55 3¥S X9, B "AACA, "EFEi
= AT T gl HAA el Z1AE 54, =2, 9A, &, FELA, B EE olEs 23T A
o] EAIFE At = BlolA, st e 1 o]e v EAEoY 2, 9, w2, FE8A, FF EE
ol 5% YT ALY A T HUt rbeAS v wAEHA & Aow o]sjEefof gt

g2 FoEA g 3, EHolAY e o5 XA VM AEEHE BE o5 ANt &
e 7le wokllAl B AAS sH Aol o8 dwrH o oldlE= A FU W E hAA k. o
g o g ARgE = Abde] AejElo] e A Ze FoES A e £ A /M vt dAE= 9
ME 7= Ao s oF sh, & EdelA WHuskAl FojstA] = g, ol dH el FwmskA FA A
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2 oakgo A, “Xet” olgk EA AW T Ao gk 3k sAe] 44 (susceptibility) S #ASE A, 3
MAZE BEA AW e 23S A /KT A=A AFE Bgste A, 5A AW e dEd 2 g A9
d|3 (prognosis)E HAHSE A, == HTHWEZB A (therametrics) (AW, X85 a%ol it ARE A|&3f
7] 95t A FEE RUEHSHE )& xggett

Eodbgol A "tHARA] (metabolite)'+ THAFEZ EE iARAMEo|gtai: sy, &2 tiAle] £ A E e
AREoIT), o3 HALAlE A8, X, AzdE, g4 dE =2 2 A 53, 72 A9 ) A (Y
HEA o 2§ 4o Eﬂa Bz AxEA), Wof, o2 AEA G HaaE(o: Y&, W FE, J2ZE)S X
Eixcias S 7HAA Tk, 13 A= A A, DA 2 Ao A H o #ojsitt, 23} o

o Fo3 A 75 S 73 9tk

= 2
T = o
AR E ol et A S AHHoz FoIshx] A
oA A7) dARIE AA 7199 Ag, S AESHH As2RH 53 dAF 248 dile oz, A
554 AgE AESE A9, 22 e AXE 9ustEsE Aoz, oE 59, AY (whole blood), Md
eukocytes), Tx3dN wal AZ (peripheral blood mononuclear cells), WEF A= (buffy coat), &

(plasma), €% (serum), 29 (sputum), == (tears), A (mucus), AH|Y (nasal washes), H]ZH &<l

T ox ik

(nasal aspirate), & (breath), A% (urine), A% (semen), R (saliva), =7 A& N (peritonea
washings), &< (ascites), FF (cystic fluid), &= A (meningeal fluid), ¥4 (amniotic fluid),
AN (glandular fluid), #&N (pancreatic fluid), F=Z! (lymph fluid), &5 (pleural fluid), % &
¢1E (nipple aspirate), 7]ZA &< E (bronchial aspirate), & (synovial fluid), #TE FE (joint
aspirate), 7]¥ ¥H]E (organ secretions), A¥E (cell), AE FEE (cell extract) % G
(cerebrospinal fluid) 522 o]FoF oA ABlE 15 oY 4 Sld.

& RelM = AR MOUH&E HES] S A7) BESH AsE AAHT F dn. dE 5], o,
T, FE, 2, 5, e A2 2243, A AU v ¥ o vk B3, Y] ARl diAL
%tw}ﬂ%ﬂ9wlﬁi 24 w AEed g4 2 Fxlo o3 ety galggom wAE Bd S8
g 5 gl

ol tigk A 3 HRE AT FAE 4”]5}4 ‘?ﬂ]"qoib A7l A% FA = AZvEa
(chromatography), ZA#W-A7] (mass spectroscopy; MS), T+ 7] F9 33 #47] (nuclear magnetic
resonance; NMR)o|t}.

oo A, “IERuEady” = uAT AN I=2ZeE 28]y (High Performance Liquid Chromatography;
HPLC), 9A-2x IA=ZutE2#3  (Liquid-Solid Chromatography; LSC), Zola=ZuntE 183l (Paper
Chromatography; PC), ¥ A =ZwulE1#]y (Thin-Layer Chromatography; TLC), 7]A|-1A] I =ZwlE1z)y]
(Gas-Solid Chromatography; GSC), NA-MA I 2wl 18] (Liquid-Liquid Chromatography; LLC), & =
ZulE 283 (Foam Chromatography; FC), #3F I ZntE 1)y (Emulsion Chromatography; EC) 71 A -BA =
ZulE 3 (Gas-Liquid Chromatography; GLC), ©]< I Zwm}E 13 (lon Chromatography; IC), A o3} =
ZulE# 3 (Gel Filtration Chromatography; GFC) Tx A H3 IZ2ulE 1y (Gel Permeation
Chromatography; GPC)E X&3l, olo A=A ¢ka FAA A FAHoZ AMEEE BE AYE JZvE
YA E AT 5 U

2 WA “H | < FAE] S8 g EA ]%ES At o
oujgity, A= AL AR %—ZHOPE o) %@91 ol23slE T shdE EAg A4S
o 3 (m/z) 2 71AE o] EA HlE &3] ARl gk ARE AT, O]Eﬁi} A=
d S E9o] MALDI-TOF (Matrix-Assisted Laser Desorption/lonization Time of Flight), SELDI-TOF (Sur
Enhanced Laser Desorption/Ionization Time of Flight), ESI-TOF (Electrospray ionization Time of
Flight), A Z=ZultEae)y-AZFEA17] (liquid chromatographyMass Spectrometry; LC-MS) 3+ LC-MS/MS
(liquid chromatography-Mass Spectrometry/Mass Spectrometry)Z ¥3Hsli}, olo] AdtE+= AL oflyr}.

ol ¥
S
ks
2
&
10
(L
i?L
i
2
Z:

woagel 34 F e Aug volowhy] 2ART, FY Aug AR, A9 Avg NET, A
3 B 98 ARATPE 52 ATSHEA AGHE 8o wEe] A mE wd FEel B

_9_
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1. d5a4

B oA3E agdgesn 72 39 d788993] (Institutional Review Board of Korea University Guro
Hospital)®] <& WSkHh (2017GR0012). AT-oll Fold 5L 259 do ¥ 44 HolHE &4sh=t
ot Be ATE 7] Aol dFd ghA Fsigitt. ATl AHSE AlRE ZAY AEAn AT
B (Center for Precision Medicine for Tuberculosis, cPMTb)®] HE|-AlE] A3 FFEQ dfolrt. I A5
of AL&¥ wHlole A}t HlolE= g npolowiT el U] U TR WA Hio| I A AT
o, WY Ay wlola 4, v A A vk 3k Z3, vhd # 23, 9 oA 2AES R dxEe #
Aol A AL drt. A, AR ¥ Ao vy A 639 FEAH o vk ${x) 529, Ao
1

P n¥AS 7P FA(UERT) 508 8 AIRE AT, #xe A HRE uydTn 2 Y
SN A FsHAT.

Ad gxpte] A, HE o] (£EFHA)E 55 (£16) AlFen, Akt 26.98%= o Ado]tt. 4899 3
2 (76.19%)7F g = (sputum smears) AAL A3} kAo|glon 14‘33«] 2} (22.22%)7F X-rayolA &7
(chest cavity)o] TZAEATE. A =72 49, Hd ol ( HAx)E 51 (£13) Adon, At
©] 59.6%% Aotk tlFEwre] A, Hit ol iE%%?h:m(iw)mﬁzﬂ,ﬂi%ﬁ5%%°Mwl

=

A Aol Z+ Algd vlREE Hoste] dgs s o835t AY A, A AT, dz2Tel A
Slo] FAE AEstAT). & 165719 A8 F 98719 A8E A3+ (training set), 6719 ARE A&
validation set)Co 2 Ui & Aol A9 37019 #ix] (batch)E, AZT9 A9 2719 wixE AT},

~

2. 33E 2 A

IS NA TErtE Y-8 & (High-performance liquid chromatography-grade water), W&, = o}
HNEYEZD (AN)2 J.T. Baker (Phillipsburg, NJ, USA)Oﬂf‘i FEIIT. 2478 £E4F (analytical-
grade formic acid) % UEF olAHEE XxFsl= & vy WY EF (cholic acid-d5)S Toronto
Research Chemicals (Toronto, Canada)llA] ?Uﬂé}iili}. A3t~ dlelEHlo]~ FHS  $I%F authentic
chemicals+= Sigma-Aldrich (St. Louis, MO, USA)ollA wjs}aitt.

3. dlolg £4<& A% A7 Az

ol Az of ST, dxAgw dd AZ2 o glrio}
Eg}olAd|EAL (ethylenediaminetetraacetic acid) FEZ FHst9oH, 4L 4,500 rpme® 10 E3F AAE
glate] Az $, -80TA &4 A7A] B PFSiTt.

ﬁ‘]x%oi ;‘(]E ;ﬂ H]—}\H :L/ﬂ nj ok %% ;ﬂ
(

o 2HE A FE2L SIS ol FHsIY: rlolaRvAYAEEr]  dIEs2x FH
(microcentrifuge Eppendorf tube)ollA 50 pLe &S 5 pg/mLe F2H-d5E HfFdh= 150 pule opAIEUE

=1 A BEA (voltexing)shar, 4E04 13,000 rpmo.& 10 B3+ QA
woste] A NS FEIIUT. ZF ABZoM A FE sy EFste = £ EZT (pooled quality
chM)ME%ﬂiaﬁq.E%ﬁﬁ%%—%&Wﬂi%éﬁﬁ@EOWﬂliﬁEZWA4% TOF Zar

217] (high-performance liquid chromatography quadrupole time of flight mass spectrometer)E ©]-83}o]
{E;—(}_ o= H}\—]O}_Oﬂ];]_

4. dlolg 4& 9% 7] =4

AL AES ¢J8l 6530 Q-TOF A& #2497] (Agilent Technologies)®} AZHE Agilent 1200 series LA S
aa m=wtE 23 (Agilent Technologies, Santa Clara, CA, USA)$}t ?}71] ACQUITY UPLC BEH C18 (100 X
2.1 mm, 1.7 pm; Waters) % ZIC-HILIC column (100 X 2.1 mm, 3.5 pm; Merck, Darmstadt, Germany)Z A
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28tE . A5 AZEY (autosampler):E EE Ad Ao 4CE A3,

ACQUITY BEH C18 ZA#E o]&3 EAor, AHL 40TE FXFem, 0.4 nl/min 52 29 7))

(binary gradient elution)® thAMA A¥EE& FP3IQltt. o5 A 0.1% E2FAS Z8stE &) o544 B
0.1% X548 ¥ 33l= ofAEYEHOQY. 7|&7]= 0 &, 29 B; 3 &, 2% B; 8 ¥, 90% B; 14 ¥, 90% B;
145 &, 2% BT, A BAV]= ol RECA AEsigivh. A W9l 50-1000 m/zlth. tHE B4
ol 7171 H&EvlH+= 719k 7o)l HASFSE T} sheath gas (11 L/min), drying gas (12 L/min at 350° C),
nebulizer pressure (40 psi), capillary voltage (4000 V), nozzle voltage (1000 V), skimmer voltage (65
V), fragmentor (110 V), ¥ acquisition speed (1.46 spectra/s). A& 41719 m/z A&%+ purine ([M +

H1' = 121.0509) = HP-0921 (M + H]' = 922.0098)2 o]&3}e] ®AFTh. Tandem MS acquisitione 10, 20,
X 30 eV collision energyoll A G338t Th.

op
fr

ZIC—HILIC AR o8 AN, S 35C2 FARLr, 0.4 mL/nin F52] 29 71&7] &= thAHA

He 3ttt ol5 4 A= 10 mM ammonium acetate® 23 ACN/E (5:95, v/v): °]lEA BE 10 mM
ammonium acetate® A3 ACN/E (95:5, v/v). 717 0 %, 99% B; 2 ¥, 99% B; 15 ¥, 50% B; 17 ¥
50% B; 17.1 &, 99% B: % 22 &, 99% Btk A A7 Fole RIdA AEsidltt. A% WMelE 50-
1000 m/z¥ k. & FALAQ 717 Fdebu|EE sr)9 o] AAe Tt sheath gas (11 L/min), drying gas
(12 L/min at 350° C), nebulizer pressure (40 psi), capillary voltage (4000 V), nozzle voltage (1000
V), skimmer voltage (65 V), fragmentor (110 V), % acquisition speed (1.46 spectra/s). A #2447]9

m/z AZEE purine ([M - H] = 119.0363) = HP-0921 ([M + formate] = 966.0007)2 o] WA I},
Tandem MS acquisition& 10, 20, ¥+ 30 eV collision energyoll Al 4835} t}.

717) EAEet, WS- 5] ¥ A= AdiFel xF:0aE 2Udslnh. oAl Ul Alseit shue] QC Als
7F FdEAa, AdE a9 ARl 258 $=E ol 40 BB sk=d AREslt.

5. Holg &4

Proteo WizardE ©]&3te] AAHE *.d 29 FLE mMl FL=Z AT mal LS 93 A (peak
detection), A4 (alignment), ¥ 4] (annotation)< $3] MS-DIALC #A|&3Sith. ol BEE=dA ==
golHE 3 s7] g Ee] AFEFHAT: MS1 tolerance, 0.03 Da; minimum peak height, 1,000
amplitude; mass slice width, 0.1 Da; smoothing method, linear weighted moving average with a smoothing
level of 3 scans and a minimum peak width of 5 scans; alignment retention time tolerance, 0.05 min;
alignment MS1 tolerance 0.025 Da; % N% detected in at least one group, 10%. AlE< H A5 7} H]of 3
S ue] HyRo 58] ol *e AP AASAY. ol ZIEolA alignment retention time toleranceE
0.2 mino 2 MAAI S ALt AL sepnEEe] AREHEAT. AHEE dHolH A Eo LOWESS Ao Aol
HgHATE. 7] U2 FE e AEE ol&ste] A Jks Ad 3] 2] At st AsE 3

2 A 2
opyitt. o] %F, J?ﬂr/f:] NE HEES B4 HolHAENA At t. x4 EAF %*4% Fqat7] dell, QC
]Eoﬂ/ﬂ Aol EFE WA7E 20% o))l ARE AAEAT. ASEhe] 50% o]l Alm AAl AASI e,
%A o %ZJ@.{] -2 o] (feature-wise k-nearest neighbors)S o]-&3&}e] A3t ch, vy,
At 9 dHPS v EAES 2aE W3 gYE 72 Jebdllt. 253 0iA, 54 g3HY, 2 W

6. WALA] HiolevtA dd

ZER! 2 4 Qe A AEe WA o s B4 (loading plot, S-plot)o&
2wy Fxo AolE Rol= A A& AEsta, dgd 4 (Kruskal Wallis £4)°.2 17539 &4
Z Halglom, ZF AeF 939 $AL2 AA BHAst s AR dlol e

z Efe] dA qgF=2 YA Fx2E AU, 18
155t HEHoR 479 A nlolontAY E
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it 5=7F A YElAY, diAbA s=3F BlEgke]l 2 dAAIE vlolemtA R AEsigith. ATl A
5 Shabt izt Zb fold change?} P<0.052 f-ovwatA =bo] 9l tiAE 207) E<lekgivt. 1 ol 7
FEA azhel WAL freld Bl AEEAn

o

=

&= 3ol =AIEE mpe} o], Zeflopv] =) AS-, WiEai mlulste]l A ghabatol A 1.37wH, A d b
A 1.38W B 2 RS WEY (p<0.01). S RZUSA S/ S A FoaUSAEte] FE F vE
G-, HEwd wlaste] As) ghabtol A 443w, AR dabolM 3.88W H w2 #he WE
(p<0.001). ZhZ=EAke] A5, thzatat Wlarste] A8 ghabtol A 129w, 35238 Saptol A 1,260 ¢
=S UERAY (p<0.05). LysoPC (20:1)9] -, thxats} wlasto] A8 Shaptol A 1,154, 35723
wolA 1,139 ¥ %2 sE=E YEhl (p<0.05). o= 7] EdHlotv=, S aHSAIEA/ 2 AT
AlFAE, ZhE A, B LysoPC (200 1D)7F Atz o] 23 Sxpts s vl enbr=A fa
e AT

L w

oo e
e do 2L o & o 2

£

e

7. AdEE vpolemA Y AYHEA FA

A% (sensitivity) @ Eo]% (specificity)E HIHOZ A7] vlo]ompr ol ZAd] gk
) YA (= 4). ROC =4S MedCalc softwares ©o]83dlo] Tl Sdojnfol=9] AUCE

5 RC FUE E

A1 ol A
0.702, AZ=olAl 0.700, S FHEAZAH/FHFASFAUAZA] AUCE AF oA 0.863, AZdlA
0.802, ZFZZAL] AUCE AATAA 0.642, 7HAZ=TtollA 0.744, 183 LysoPC (20:1)¢] AUCE A& A

0.669, 7=a"ll4 0.685 o]},

47 ARERE, SelohE, Felwu|SAFN/ T RSTFA S, ZbERA, 9 LysoPC (20:D7F e
ARG 7 AL Austs F8F vlolerhAR 889 & Y8 ¢ 5 Ar,

)
fl

oo oWy uge] SR RS A Aestgnl, Gl B A4S sb AelAl lelA, of
A3 FAA e WA ugAT A FHD Wolm, ofo] s ¥ Mg Mok AFHE Aol ohd He
Wulal glol)h, wmebd owe] AAAel Wt AYE ATREN A5 FrhRel oste] AoHrin &
Zeltt,

aue, gE FdE, uE AAds 2 S Eelet 745 Ak Fashs Aaraele] Wl &3

k1
N
[y

1. Sample randomization 2. Sample analysis 3.Qc 7y

e i i v
Plasma 50 uL - e e B WP e e e = .

5 ug/mi cholic acid-ds in I
acetonitrle 150 ul N g R ———

Analytical condition BEH . P—— 1 3 e s g
Agilent 1100 series UHPLC |

Column - ACQUITY UPLC® BEH (100x2 1mm, 1.7um), 35°C
Flow rate : 0.4 mL/min, Injection volume : 3 ul.
Mobile phase : (A) 0.1% formic acd in water,
(8)0.1% formic acidinacetonitrile
Gradient : 2% B (0-3 min); 90% B (8+14 min); 2% B(14.5 min)

S —

§ —
E=a—

Agilent 1100 series UHPLC

Column : WatersHILIC(150%2 1mm, 3m), 40°C

Flow rate : 0.3 mL/min, Injection volume : 3 L

Mobile phase :

(8) 10mM ammonium acetate in5/95 Acetonitrile/ water,

i ¢ : 2

Gradient : 99% B(0-1min); 50% B (15-17 min); 99% B (17.1-22

min)

Analytical condrtion ZIC

_13_



k1
g
[\

Training set

Batch damizati

1. BEH column(Positive)

LC-QTOF/MS

plasma sample, QC Mix
(98 sample, 36 QC sample)/ batch-37||

Validation set

Batch Randamization
plasma sample, QC Mix
(67 sample, 24 QC sample)/ batch-27||

SIMCA-P+14.

-PCA, PLS-DA

» Loading plot,S plot

1
(g
LW

1

Multivariate analysis

2. Merck Zic hiliccolumn (Negative)
raw data

MS converterter program : Raw data convertinto(mzXxML) file

R4.0.1 program
Peak list - XCMS : Peak ,RT correction, Peak

- CAMERA : Isotope and adduct annotation
- Exportas csv file

Microsoft Excel File

- Isotope and noise filtering (area cut-o0ff2,000)
- RT (»0.5 mins& < 14 mins)

- Count (80% rule)

-ms <800

Statistical Analysis

N Iysi SPSS program
Univariate analysis | _y i wallistest

|
|

Metabolites identification J

[ rocamyu |

In house DB
Web-based DB : Metlin, HMDB

Oleamide
*k
|
5000000+ i f
=
L ]
4000000 »
p Y
S 3000000 $ge®, . ada
S .o
= " & | | A
g 2amone ‘—:E— B i
LI |
10000001 4,3 "y i
L ]
0 $e - 24
S &
@“’q? « #

octanoic acid(Caprylic acid)

*
[
150000~ *
R
= 1
- "
£ 100000- .
3 [ ] Ak
1 . - "
£ 500001 o [y Y
< Srgee A
- 4 Y
-- ‘A
0 T T T
3 & &
& < &
o

Functional Interpretation

Glycodeoxycholic acid/
Glycoursodeox;{sﬁlolic acid

— —
dekk

—

800000.0+ —
'y
[ |
— 600000.0-
m
£
g 'y
O 400000.04
@ A
@ - A
< 200000.01 Ay
._® n
0.0-
3 2 >
‘\é,\*‘ % S
LysoPC(20:1)
150000~
- [
£ 100000
3
o
2
L}
£ 50000
0 T T T
2 &
%df .
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k1

Sensitivity

Sensitivity

)
N

Oleamide

1. Specificity

octanoic acid (Caprylic acid)

AUC : 0.700
P:0.021
AUC : 0.702
P : 0.005

03

0.6

04

00

AUC : 0.744
P: 0.005

AUC 0.642
P: 0.046

T
00 02 04 06 08
1-Specificity

Sensitivity

Sensitirity

Glycodeoxycholic acid/

Glycoursodeoxycholic acid

0.0 02 04 06 0s 10
1-Specificity
LysoPC(20:1)
0.0 02 04 0.6 08 10
1-Specificity
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AUC : 0.802
P: 0.001

AUC 0.963
P: 0.000

AUC : 0.695
P:0.033

AUC : 0.669
P:0.018
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