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o]=(ceramide: Cer), 23 amlo]de (sphingomyeline: SM), 233 11Al(sphingosine: SO) = o]
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Desorption Ionization-Time-of-Flight Mass Spectrometer) = NMR(nuclear magnetic resonance) & 2% ©]F

oR TN A o= shtE o) g3l HYse AW & Ak,

2 HAAMNA g0 "OAMAle] £ S E diEdel vlE A Als U A sXvt 54 e E An
2 FoeA Sk A& uiats, oE 5ol o 119 o, s 5o 1.1 WA 2.5%, 1.19, 1.29, 1.3
wi, 1.49), 1.59], 1.68f, 1.7}, 1.88), 1.99], T 29 o] SVl AS-E 9w g 4= Q.

2 GAA A &of "OIAMAIY] i A dizad HlE] ALY A= J gAY sE7 54 Vs A=
2 FYsHA A" AL ouisly | o F S0 oF 0.99] o]3}, oS 5o 0.18) WA 0.99), 0.9u, 0.84, 0.7
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EduRel Ent AEdear]e Ade] dadt Ags 83 F Ik e 524 5ol4 IgEE SAHSE AlA o

FAdel oM, A7 JIEE B &7|-H7188 AlA (integrated magneto—electrochemical sensor) 7]1E
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# 1
= (Healthy | AELH 272 5| AFLU27]S 5| P valuex
controls ; N = | WFepA] @& o} | Wl o} 3] I A | (g yqkal-W
46) 9 G (Only | & (AD with FA 5 | 41115 test)
AD ; N = 30) N = 82)
Hol (Male) (%) 27 (58.7%) 19 (63.3%) 55 (67.1%) > .05
gy 27] A3k 7159 (Parental 19 (41.3%) 19 (63.3%) 63 (76.8%) <.001
history of allergic disease)
(%)
Z2ulo] 2 g~ A& (Probiotics 13 (29.5%) 15 (50%) 62 (75.6%) <.001
use) (%)
TR
(Feeding type) (%) .003
R4 (Breast feeding) 3 (6.5%) 4 (13.3%) 38 (46.3%) 33
=349 (Mixed Feeding) 43 (93.5%) 23 (76.7%) (4(01-33”71){7)11
B Bottle feeding) 0 3 (10%) S
Ewubk2 (Delivery mode) (%)
A} B0t (Vaginal ) 26 (56.5%) 25 (83.3%) 52 (63.4%) > .05
A ¢4 7)) (Cesarean section) 20 (43.5%) 5 (16.7%) 30 (36.6%)
SCORAD index - 15.28+2.24 26.33+£1.65 <.001
4 F Igk 27.62+£5.79 114.65+66.82 245.75+85.95 <.001
(Total IgE) (kU/L)
Gz P} Eo]A IgE (Specific 0.07+0.01 2.64+1.87 14.60+2.35 <.001
IgE to egg white) (kU/L)
- 5ol IgE (Specific IgE 0.09+0.01 0.15+0.04 4.87+1.82 <.001
to milk) (kU/L)
S (Eosinophil) (%) 2.32£0.21 4.7440.78 6.4+0.43 <.001

X 1ol YeRd vk} o], F 158We] 671 WA 1271¢E ojule] Ao}
Ho=R  thEa (Healthy controls) 46¥, AEFLdU 275 swtshA] & = =
2 E0ek olEN| Rt 82W o] 4ol BEHS FTEE Ei nyste] AzIve] o9& ZF giAS AEE

ATt

AAe 2.z q32d 2334 A (Sphingolipid ; SPL) ARl ¥ W]
2.1 A8 Wl A 24

AAe 19] o NEAERRE Qe BH ARZYE S B8] A8 1k 2o Eos LCNS/S
g AHeE B4 SRS,

o =

FAAoE, QA FHLE T4 Pxste] oiAbA A FalH7A] -80°7 Coll Haste] AREsiith. 2 Al 1-91
2F(sphingosine l-phosphate: SIP)¢] 412 10mge] 2 7xd #¥HES 2"vf=gd (200 ple 1 uM C17
sphingosine 1-phosphate £ )ol Yo 2 E43F % 300 pl chloroform, 200 pl methanol, 50 pl AA|4=,
2310 ul 10N NaOHel Yol # Aok, A7l £dES dAdEdste] 58 & 2dste] =334 1-914t
(sphingosine 1-phosphate: S1P)o] ¥ £&5E AATt. o]%F 400 ul9 chloroform@ 20 ulel 10M HC1S
A7rsle] A4 Aol A A 1Al 1-¢14k(sphingosine 1-phosphate: SIP)E AFE3ar, o] AL 33 prE
3kek. Z18]a Chloroforme S9HA17 methanololl =] LC-MS/MS E4)&}3it).

23 314 1-2AF(sphingosine 1-phosphate: SI1P)2] LC-MS/MS #2412 Ultimate3000(Dionex)™ LTQ-Orbitrap
XL(Thermo Fischer Scientific)e] &g LC-MS/MS Al2=®E Al&3sle] S48, reverse A ¥ (Jupiter 5ul
C4 column(50 x 1 mm))<> mobile phase A (AAIFel 520 E2EAF 0.1%) 2 mobile phase B(Wgh&o] =52l X &
2 0.1%)2 ARSI, LCE 300 pl/min B 35° Cold 433t tl. LC gradient 0& E<F BollA 10%, 5%
EoF BollA] 10~90%, 10% =<F BollAl 90%, 0.1F =< BollA 90~10%, 4.9% &<t BolA 1099 th. A LS9
= REoA HEoEUBH(SRDS AREsIion, AL Sipel g 54 Hol(Jitel, P03-, m/z
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78.9585)°) dWdE FEo0)& AZrEIAS A3, WA BYE 0.01~10 uM, R’ > 0.99011t}. ©lo]El
A2 Xealibur 2.2 AZEolE ARg-sto] 85k lth.

tholol A ZFE] & (diacylglycerol: DAG)S X3t 2 2P uAZAL 40mge] T2AZX #AS &E&3190. W
2 o~Ette 29 (50 pl19 100 nM C18 ceramide-d7, C18:1 SM-d9, 200 uple¢ 1 uM 1,3-19:0-d5)< 43 A
Aol el ey ERAE Ay dAdEElE &8stel dx AR § LCMS/AS w4kt BE Aleke

Sigma-Aldrich % Aventi-Polar Lipidsolld F+3le] A&}t

A

23 34l 1-912k(sphingosine 1-phosphate: SIP)2 A3t =3xS 1290 HPLC(Agilent, Waldbronn,
Germany) <} QTRAP 5500(AB Sciex, Toronto, Canada)e] 2l LC-MS/MS Al28lS AR&stel FA 39T
reverse A= (Jupiter 5uMC4  column(50 x 1 m))<  mobile phase A5 mM  ammonium
formate/MeOH/tetrahydrofuran (500/200/300, v/v/v)) = mobile  phase B(5 mM  ammonium
formate/MeOH/tetrahydrofuran (100/200/700, v/v/v))S AF&3 3L, LC= 200 pl/min 2 35° CollA F+5313
=

=]

Algkato] = (ceramide: Cer) % A awfo]d @ (sphingomyeline: SM)e] 7%, LC gradient® 0& %<t
50%, 5% FSF AolAl 50%, 3 B9 AdlA 50%, 7 FQF AdlA 30%, 7E < AolA 30%, 3% B
10%, 0.1% F2F AdlA 10%, 4.9% &< AdlA 50%% . tholobd &2 A& (diacylglycerol: DAG)S] A%, LC
gradient® 0% H<F AolA 10%, 6% F<F Aol 10%, 0.6% F<F A4 10~5%, 3.4% F<F AolA 50%, 0.1%
Fot AolA 5~10%, 1.9% 5<F AolA 10%Att. AFL o]l REoA MRM(Multiple reaction monitoring)<
AAEaL, FE2E ol ARvEINS XHH Boldoeld dl&ste] Ak, 7 A do)| tig wyg HYE
0.1~1000nM(r" = 0.99)°]2At}. HlolE] HAL Analyst 1.5.2 AZESOZ A gate] Fasnt,

2.2 Zt A 8 23 XA (Sphingolipid ; SPL) THAMA] e Hlm

7y it ¥ 23 1A A (Sphingolipid ; SPL) tiAMAl $%E& vlusty] 9f&f, 7] AAld19] tix (Healthy
controls ; N = 46), 2AFLHYES TWeA] E olEIIFEALE (Only AD ; N = 30) 2 AELdHEr1S &
el o}l EW W K¢ (AD with FA ; N = 82)¢] 233122 (Sphingolipid ; SPL) thAlAe] ks Ao 2,17
e wpor =A4%n, 1 232 T 1a A E leo] YERJAT.

=

= la= AW tholobd =2l E (diacylglycerol: DAGS] & WER TLefLo]ar, = Ibe ] Algtrtol=
(ceramide: Cer)?l %% el Z#iZoly, T lct AW A3 uvjo] A (sphingomyeline: SM)o 52
Ebdl gjzola, ® 1dE W £~ 3141 (sphingosine) ] Fo5 WERH T#Zolm, & lew Fu 2Bl 1-
¢l Ak (sphingosine 1-phosphate: S1P)¢| <=5 uYelil 8 Zolu},

AN

T la WA = 1dol YERH upe} ol A tholobd ZE| Al E (diacylglycerol: DAG), Al2tvhe]=(ceramide:
Cer), 2 anlo]AH (sphingomyeline: SM) % 23 1Al (sphingosine: S0)¢] ZAgdE AEdH =712 Futs}
A @ olEFIFEAT (Only AD)ANAET AFLH=27]E g olEFIFAT(AD with FAAA H =&
gelsksitt.

, % leolA YERA upe; o], Ay A3 1Al 1-¢14F(sphingosine 1-phosphate: SIP)-& AlEUdH =272
BFA] e olEV ¥ BRI (Only AD)olMHL} 2EF Ly ErS FWkek ofEvy]RAF (AD with FA)olA ¢

o B =
& gelskalnt.

S oft 1R
do (T 1%

-

AN 3. 83 % IgE9 ¥ 2P 31X A (Sphingolipid ; SPL) thALA] & F&AAA &
23 A A (Sphingolipid ; SPL) tjAbAIe} AEFLe 27k HAE E1317] f8te], 4 F Ighet & =31
A gALA 9F GAAAE FRlsYla, 1 AWRE £ 2a WA X 2co YERATE.

= 14 A1719] NS ImmunioCAP-CAP 1000A]2~8l (Phadia AB, Uppsala, Sweden)& &
&3l SAsUY. SAE X 2P A diAAe] A3 BA= spearman correlation testE ARESFe] E
2g)a1, SPSS statistical 2ZE o] (ver 24.0; SPSS Inc, Chicago, IL, USA)ES &-&3}3t).
% 2av 84 F 1gESF Al trolotd I e AlE (diacylglycerol: DAG) Y A##AE Yepd 2#i=oja, & 2be
g4 F Ighol AW g avlo]A (sphingomyeline: SM)2] A#HIAAE e ZgZoln, = 2c= HH F
IgEe} Ul 23314l (sphingosine: S0)o| F#AAE YERd Tgxolx, = 2de A F IgEet Gl =314
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1-214H(sphingosine 1-phosphate: SIP) ¢ A##A S velhd ) Zolt),

L 22 WA &= 2co YERH ue} o], A tholopdF Al E(diacylglycerol: DAG), ZFiamloldy
(Sphingomyelinei SM) 2 23321 (sphingosine: S0)& 7 F Ighe} ¥ A@dAZ A& 23T, &
= 2do] vERd upe} o], Al 2 312 1-9A2k(sphingosine 1-phosphate: SIP)& &% & IgEe} &9 4
¥{1r7ﬂ7} Rers G5

| A3 ofeu T F4lo] e FfrotelA Al 23 uAA tiAAZE &4 A AE
1aL, ~FuAdo] olEuu el YA AFLHEY] T AFE FE AS F A
°

of ] g}

rHr

(]

el 27]9ke] Qo]
= ARA B8 7bs

@ 30

AAe 4. HF gE2 5ol Ighst AW 2F A dArA ¢ e FaaA g
4.1 2% 87 SolF gkt & 2FuAd A FaaA &

23 uAA dAbA e AFdEar|ete]l #AE sy Hste, @ZF A Eolx Igkst I ~¥a
(Sphingolipid ; SPL) wiAlA|e] 4aAE EAst7] 98], AAldl oA} o] 48 Fstu, 11 AA4E
% 3a WA = 3dd YERS T

TR, Gz A EolF Ighv 14 A7l NS ImmunioCAP-CAP 1000A]2~¥l (Phadia AB, Uppsala,
Sweden)& &-83te] SAH3IATE. AT BAATHLS AAd 39 @ F Igf SAYHY L3},

ol

L 3av g#EF A Sol¥ Igiet Al volopd g Ml E(diacylglycerol: DAGS AHAAE  UEkd
I zola, = 3be B A 5olF IgEel AW 2 awlo]AH (sphingomyeline: SM)9] A#A#AE veld
ajzel, % 3ce EEF AR FHold IgEet Ful 2~ 4l(sphingosine: S0)¢ AHHAE  vER
agEola, E 3dE 9 3z EolF IgEet A ~AF 1Al 1-¢1AF(sphingosine 1-phosphate: S1P)9] Azt
AE veERd TEjzolrt.

E 3a WA % 3¢l YERH wpel o] AUl tholold M E(diacylglycerol: DAG), 2§ iiujoldd
(sphingomyeline: SM) % 23 312l (sphingosine: S0)< ©Z 3x} Eo]¥ Ighel 2] A&AAA7F A

=

| A3 olEIIEH] de= FHotollA AW =FuAF gAAZE &4 A A
13, 223 do] oI gAY AFLI27] FHk RS FE AL F 3
ojw| g},

1.2 9% B4 Igist 4 29 2AD A 4BBA B

23 uxd gAAY AEFLddE7194e] #AE gyl f8d, /- Bold IgEy I =23 uAH
(Sphingolipid;SPL) tirtAle] F##AE &Rlsty] f8l, AAle 304t o] BAS F3sta, 1 AHE ©
4a WA = 4dol HERAT.

TFAHoR, f EolF Ighx 14 A719 NS ImmunioCAP-CAP 1000A] A~ ®! (Phadia AB, Uppsala, Sweden)
ST, A BANYEE AAd 39 dF F [gE SAYHEY TUsit).

(]

orel 2 7] she] Aol
= wARA 3§ b

o H

@ 0

E 1 EolA I1gket FU tlololdFE A= (diacylglycerol: DAG) S| A#A#AAEZ Yebdl ZegfZolxn, &
T 5olA Igiel Wl 23 amto] A7 (sphingomyeline: SM)o] A##AAE e :’—EH_%O]U%, % dee
Eol4 gk} A 2% 121 (sphingosine: S0)¢ A##A YeEbd g Zolar, T 4de 7 Eo|3 IgES
Ful = 1A 1-214F(sphingosine 1-phosphate: S1P)¢] A#A#AAZ el 1)z o},

£ da WA = deol bR whel 3], A thelobdZelMlE(diacylglycerol: DAG) B 2@ atwte]el
(sphingomyeline: SM) & - 5ol& Igie} 49 FAAAT} Ad&S AT, Eg & 4dol YeERA wf
o], A 2314l 1-¢14k(sphingosine 1-phosphate: SIP)& $f Eo]4 IgEet &9 AaA#AA7} dSS

ale.

o 2 e

1o

i
¢

of Az opEmlsReie] gl ol A AB;AL AAY §4 AT HEde27]ske] Aol
a1, ~FmAgo| olET Y EAYNA AFAA2T] B VT TR AL & Qi vHIRA BE s
#e ovig.
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