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A7 1

¥ 23 E]d o] = Al & (phosphat idylinositol, PI) B Told I A& (Diacylglycerol, DG)E o] Fo1F a) oA
AEE s sty oo A

g AF A9 E] Y FH (1ysophosphatidylcholine, LPC) % & A2 x| #}ulo] = (Hexosylceramide, HexCer)® ©]Fo]
A b) doA AEE= s olate] XA E3FEE, 7 kg x| A vlolenty ZAE

AT 2
A1gel dojA,

}Z;]'

Hil

~3}E] g o] = A| & (phosphat idylinositol, PI)& 16:0/18:2, 16:0/20:4, 18:0/20:3 ¥+ 18:1/18:0

7]
aL,

)

A7 goelAdZFE A& (Diacylglycerol, DG)2 16:1_18:0 o]aL
A7 8 AE 239 E] Y =9 (1ysophosphatidylcholine, LPC)< 16:0 HE+= 18:29]aL

A7) &) 2 Al #alo] = (Hexosylceramide, HexCer)®E d18:1/20:091 ASl, 7kt kg A2 wlolent# FAE.

T% 3

D ghate] AlmellM Ao By FEs SAHskE GARA,

A7) AAe E49E]d o] A E (phosphatidylinositol, PI) @ tjopaZa A= (Diacylglycerol, DG) = o] Fo]
2 a) TolA AgEE sk o]ide] A4

Y AE A9 YdZ A (lysophosphatidylcholine, LPC) % Zﬂ]i/‘a‘*ﬂE}U}O]E(Hexosylceramide, HexCer)Z o] F0]
Zb) TolA AgEE s o] AAEE xFshe w2

2) 7] BApe] AlRoA 7] a) v E b) v XHe] Bd Sl HAd AlRoA L Id 3 o] SUTEA
U #AasE A9 A7) FAE Y xR ddsis 3s EHOR sk, 1Y itk a3t JHE A TSt
.

AT 5

A48 ol QJoj A,

1) #xpe] AlzmolA Ao Bd F#ES SHE dARA,

7] EATELO) AL 16:0/18:2, 16:0/20:4, 18:0/20:3 Hi= 18:1/18:0 ©] L
47) tobd Fe A& 16:1.18:0 ©]aL

A7) BAEATEEEES 16:0 TE 18:2 olal

7] A A gprle] == d18:1/20:0 Q1 WAl

2) 47 B9 ARAA Ade) WA FEol g ARAAY WA £F o] a) TIA EvE|do] A Fol
SR dotaFe gl Bas T, CES P RN S
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A A8 (Lipidomics)< AAA ol Ast=E o8 XAAT(lipidome)E2] AT 7= FAHQ &
A 2 HEEs A4 9 ARste O AEsHE ) Aty FeAS dolle Ad 2HE BE g EofEXA, 7t
% ZaaAd ZAEA (biomarker) S 2 Aoz I XS Fa k. 53], HE AxEFol2s-ud A
FAH(ESI-MS-NS) 2] nlekzel wbdor A& Exge 23 40| 7bestA =HAa, s =2 & (shotgun

lipidomics) #obt B zae BHE g1 5 Anh.

.

(

w3, og £79 XFE F, AXA(phospholipid, PL)S AXE W AZHD(cell signalling), AEZA
(proliferation) @ A}bH(apoptosis) &2 AA W o8] 7| T3 d4S JIdstes Aoz A Ut
M EE olelgr HAHA MEFV| HFo] MA v FHoE FAstE FHel v, AFATS &gt <
o 7] At H dF dFS Y3 A7V 8FHL 9

i

& 0001) FH=5F53] A10-1570143%

(53]%4d 0002) s=F/M5E3] #110-2018-0041556%

gige] g
S dst = HA

wye] BAe 1k Aug A4 vl orkA 2YBL AT Aot

e

el BE BAe 37] AQ dlelevid 2YBS EFHE 1 AHEINES AFHE ol

r!

Bode] E ge 2Ae 47 AQ volonA 2HES ol8d 0 Auel Wad AnE Avet dUe
Aga = Aol

B E ThE BAe 47] AQ welontA 2AEL o8 71ek oA E 7tek AmAe myH ¥
W AT ol

Boune] ® UE BAe 7] A4 vloleny] 2HES o8 ek AmAle] Aad WHE AT A

A7 AA vlolentr] FAEES, EAdE|dolx=A]E(phosphatidylinositol, PI) % tolAFgAE
(Diacylglycerol, DG)E o]Foxl a) oA HdEE= sk o] A, 4

AF 23 E]Y F 9 (lysophosphatidylcholine, LPC) % &AM #fvlo] = (Hexosylceramide, HexCer)®Z ©]F0]
b)) TollA AEE= sl o] AES xFehe, 1 Aeg A A wlolentA A EA #3E Flojt),

A7) a) e EA 1 FF el Bde] FUF e g4 EAS UEE AE oW, b) w2 o I
o] oF Aol A FEHo R FAlo W] FUF e Ao 5AS YeldE A E ot

2 it a) woll XEE A A Fo Ide FUF e A 9 b)) Toll X3E = A A Fo dde] Tt
e AaE 54 /35 Bz o gt Ig 9 55 5T F J=F T

2oy e Ad E70= AQAS Lipidomics)ol A AA &8st Aget, BB Eiol W AxE
o] 9 FE o] E(IUPAC-IUBMB) ol e} 3E7)8}ith.

TFAAoR Ay EATE|Yo] A= (phosphatidylinositol, PI)& 16:0/18:2, 16:0/20:4, 18:0/20:3 ZEx
18:1/18:0 o]aL, A7) tyolAZFE A= (Diacylglycerol, DG)-& 16:1.18:0 o]ar, A7) gAEATELZH
(lysophosphatidylcholine, LPC)& 16:0 Tx 18:20]a1, Ab7] &2 A gkr}o] = (Hexosylceramide, HexCer):
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d18:1/20:0%1 AA 4 AT},

2y A AAdelE A 2 o S, A, HY, a2 A HERYH ARE AHSHA
A F& B4 o, EAdE|do| A E(phosphatidylinositol, PI) 16:0/18:2, 16:0/20:4, 18:0/20:3,
18:1/18:0; TlolAZE| M= (Diacylglycerol, DG) 16:1.18:0; @A Z23}E]YE 2 (lysophosphatidylcholine,
LPC) 16:0, 18:2; 3 AAAgtulo] = (Hexosylceramide, HexCer) d18:1/20:0¢] AUC ko] 0.8 o]AS vehje] 7h
o A EE A S Qo] volemARA &R &8 F USSs AT

Wl UE d e 4] AQ dlelevtd 2RSS TS g Awg JES AT, 37 MEE
2oy A4 doleviAR ER + 9k AAE EFE 5 gor], ) AAE B wge) 48 nolort
AS AT 5 9 Aolw AUl £38 F Ut

®owye) e J Sue,

D B3] ARAA Ao BA FEL FHFE @ARA,

o

}7] A A8 L2Avle|do] A E (phosphatidylinositol, PI) ® t]old g H=(Diacylglycerol, DG) & ©]Fo]
Zoa) wollAl AEEE Sy o)de] AA; E g AXATE Y F A (lysophosphatidylcholine, LPC) 2 &4 A
ghrto] = (Hexosylceramide, HexCer)® o]Folzl b) oA A8y & sk o]ide] A A& xEdste A, 2

2) 471 A ABolA A7) a) 7 2 b) o AFY I FFEo]l A AseA Y Bd FF diH] F7HEA
S A7) BAE Y AR #AAsteE AS EAHOR S, Y e Hadk ARE A Fo=

FAHoE, A7) e e Hed AHE ATste WS 1) A9 AlRdA AHo BE £Es SAG)
E SARA, A7 FAGEHol A ES 16:0/18:2, 16:0/20:4, 18:0/20:3 FEx 18:1/18:0 o], A7) tjopd
ZEYAZL 16:1.18:0 o], A7V FAEAFEUFUL 16:0 TE 18:2 o], 4] dAxAAguiel=E

d18:1/20:0 <1 ©A; %

2) 47) B AReNA Aol B FEo] B AmAAY W 5F @) TAA EATE Yol A Eol
Y Helage el e, b) oA diEssEdd wi daddevie=st b 4
A B Aow WuEE AL 540w

wowmolAe ARTE ek Age] dAY, A& Aow 4 EE d3HE oo 2AL AT Ar:
A9 mE AR A £ A, B A& FAY 9 S B £58 F dvh. ARE 24, 4
E, A9, @Y, WY, g, v, A, Pz, WA, AR B w B oheh, A@w ) A
W ROl A, AE BW, AL AR, ATHPRA, JZPAL 5L 2T + Aok

Wodgelx) "Eabe] AR'E bk Agke] WY ol RE Wud U A e ol ABSH Ang wah,
24, AL, A9, 9%, B3, B9, B, A, YT, NH5, AXQY B =29 5 ok,

2 16:0/18:2, 16:0/20:4, 18:0/20:3, 18:1/18:0
o] S7PF vEhga, Hokd=eAlE 16:1.18:09] vk UERE, b) we) dAaxAvtEdE 1600 HEe

=
18:2, FaaAAgulel = d18:1/20:07F Z7b7F vEbES Eelsiglon | B3] A7) 7t 4 25L& 2% AUC @t
°] 0.8 o] FUE UEhflo] Z47} 2hetel vk A d wpelempARA &8d ¢ S-S dlsiTt.
2R B uE d U 109 @A ARl 7eF AAA Be 9 ARAE Ashs @i ' 7] AR
oA ZkeF AAIAl H= ek ABAE APS] Ao A §o] A FH FEE& SASe HAE 28
o, AR oAl e 2k AmAle] RUEE RS Aledit

TAHo R, A7 AFL& ¥AFE|Ho] Al E(phosphatidylinositol, PI) % t]opad & A& (Diacylglycerol,
DG E o]FoF a) TolA MEEE sy o] A H; H glA¥EATE]YE W (lysophosphat idylcholine, LPC)
9 A A gle] = (Hexosylceramide, HexCer)Z o] F01% b) oA AEx= sl o]ike] A|dd 4 ).

2 oagol A 7hE AAA = Y AmAlE AR, e, 3A, "IEgAgA, vlely A~ Fo FHY 4 U
o, &9 FA oY HolE AAAY & AXE APESE 5o afE Sd Y 23S A= = NAAZ

F 9 AAlE Aggle]l mE Agd F A,
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AAle 1. 7 A9 F]

HGRZLe AN FAALSI D3] (institutional review board; IRB)Y %A o] dgkAE E3H
(university affiliated general hospital)ollA Al-gwsich, 3 AZ2 Hifrio] 504 GAES o=
o] 7b7b A9l (n=20), FH(n=21), 1%(n=20), A (n=17), WF¢(n=16), AL S (n=10)AA 5
aklaL, Zb ghajel gk 1S AT A AR ofd i 1o JERAAT.

mooh o

4

¥ 1
e k¥ ¢k o & o Aot
kA 4 20 21 20 17 16 10
HA= 50.2 + 10.9|56.1 + 10.6|58.5 + 13.1| 61.1 + 9.6 [ 58.9 + 10.9|46.9 + 19.9
13 I 0 0 3 2 4 HEQS
A il 0 4 1 1 3 AENS
(Cancer m 0 1 13 3 7 ARGS
stage) IV 0 7 1 10 0 AR
p-value 0.504 0.151 0.021 0.115 0.977
(vs.control)

AA 2. & U XA AZF 9 HA BN

Ao 18] FFAEZHE dojdll AA] #4S BT 23T AAIARZvE LI -7 R0l 25 - A A
7] Al2=®l(nanoflow ultrahigh performance liquid chromatography-electrospray ionization-tandem mass
spectrometry, nUHPLC-ESI-MS/MS)S- o]-838te] A 2 AFEA F dAZ AT, AR 49 dA=
ZrtE 233 (Liquid Chromatography, LC) 222 Dionex Ultimate 3000 RSLC nano system= AR&3}aL, 2
2971 Thermo Scientific (San Jose, CA, USA)AFS] LTQ Velos ion trap AHEA 7S AFE3F3AT).

7y A& Fwptt B4 o2 YelE CID fragment
] N3 AFEH AZTEYo ZEaWd LiPilots

7z 82 E9(Pooling) ¥ AEe] €4 Ul A FE=2
patternol wehA Ad F& AHsHA Hed, & BREAE
ARgEl A EA s T (S 5531 10-1502694) .

ol AA BAT A FEwk Melx oz AHekslE selected reaction monitoring (SRM) RER ARG
FslA L, LCx= Waters (Milford, MA)AFS] nanoACQUITY UPLCE AF&3t%om | A&EAL Thermo Scientific
A}e] TSQ Vantage triple stage quadrupole Z#EA7]E A}-&31o] 225190},

%= 7 cm 4dolY homemade EAT AHL BAAHoZ 283493, Polymicro Technologies, LLC (Pheonix,
AZ)ON A ek el 100 umel (917 360 um) EATHS torchE o] &3te] AA PWold § £ RS e &
Rgo g wrEo]l HI|EFo|Ret JlestEs Tt w3 22 GHME AAY FAAV WA UstA] %
== [su Industry Corp.(AE&, i) Aboll A 43 3um 2719 Watchers® ODS-P C18 particles (2.1mm
x 100 mm) FXES AA7tA2 43S 718HEA 0.5em X9 Aoz AYFATh. A7) AAE EEA = 1

ol WFER AT

X;fj_]v‘i— H}IH

Ad e 7187 &E9HE B3 S0 2 SAUE EEETE. ARSE oA By xAZL 4t
H0:ACN (9:1, v/v), CHsOH:ACN:IPA (2:2:6, v/v/v)ol™, o]<3} wj7§A) (ionization modifier)= 5mM Ammonium
formate®} 0.05% Ammonium hydroxide &3S F o]sitol] 24z H7lslict.

2 A B

A4S 9)8to] IDEX Health & Science (Oak Harbor, WA, USA)AFelAl 4913+ stainless steel 22l micro

A Ay HERARE flowt SEF e EASS ddsta, o dFo= ESI voltageZt FAo]
HEE A4S AoJFE Pt wire 2Ela YA 3Zo= split flows 2EE = A& on—off valveEs A
FAT. o] %, Al59] loadingg I8t on—off WHE &2 & 147 F<F 550 nL/min®] F&Ho 2 o]FAA
100%E 4 Add E£#8F 2 on-off valveE dof 3 Bl 2= $£5 7 pl/nine® Z7HAAH B4 4
Hol= k300 nL/miné] frHo2 T2L% sglth. 3, o] & BE 4% &t 75%l4 80%% WA F, 8%

O
FOF 80%x=A L2 FAISIATE. o] F 18% FOF 90%7HA] 28 + F 5% O 100%7FA] &3 100%E ©HA] 5

9
o
(&l
it
1z
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WAt
A ekE A

A A FHol we) AFEA7|e gol& RE E
TG, Cer, SM, HexCer, SulfoHexCer? AHHEFEA &
2 BEoA 4318,

= go|e wroi] #AE DR [PC, PC, LPE, PE, PEp, DG,
o R A, LPG, PG, LPI, PI, LPA, PAY ZH$E &9

TeoluA= 74 AE T vtk 2E=de ARSd HAskE ke 3ol ofell & 294 #o] AAs3iY.

=z 2

S = UA A4 &
20V LPE, PE, DG
25V LPC, TG, LPA
30V Cer, PA,
35V LPG, PG
40V PC, SM, HexCer
50V ST, LPI, PI

w3, A 9 oatE BA 7] Y8 A HellMe= EAEA &E &4 AJdS /A de AE BEES
7F Z2FEE A8 H7te] Fo] Wi £FEZ (Internal standard, I1S)E AFESE 1 7 x2o] ztE= HAS
[BIR

Z 335 79 /B A TS AAEASAL, olE vtEoR F 219F9 8 A TS5

AeEA @ 4% of) ® 3 vl

==

=

FEAO 3= WHoE wWrol mAgsta Ade] FS Aol FFaant.
=

* 3
PC PE PG PI PA Sphingolipid Glycerolipid Total
R i 58 37 17 36 20 27 140 335
A 55 56 10 23 11 17 47 219

d FE5L Minitap¥} SPSS (version 24.0, IBM Corp., Armonk, NY, USA) AZEo]E A}-&35}o]
PCA®} g9 A EX(one-way analysis of variance, ANOVA), 3]¥#&4), Receiver operating
characteristic(ROC) HB} &2 SAREAS P31 8itt.

AA 3. Ad Fo] S S HwEA A

volcano plot #4

A e 20 4]
old A Fo] gxt H3tA=AE YERll= HE&<Ql fold change$} o A7} A &Rkgh dolE Q1A oju|
3k pvalue &S ZdZx, yHF2o2 YER volcano plots £ 39 YERAT.

T 39 x5 fold changeell #3 X2, 0%koll 7M7to] EAEFF A4 Hluste] & zfol7} glrk
oulsi , Aoigtoe s 1RE 7S AAatd vlalste] #7280 o] FASHAY Frlkste AS o
ot yHFE pvalued #E FoE 1 Frol FFF AAATH ;AT WY FovE Aolrb dvke

e
X
o

rir

PRUSSURSH)
o £

ofv) g,

Volcano plot& o83 WA st ekat Al B3 W) A4 Webrl FAshe AT pass 3
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