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1% BYH R gl FrdyF 27 AW woluA = A,

MBL2(mannose-binding protein C), PNLIP(pancreatic triacylglycerol lipase),
LGALS3BP(galectin-3-binding protein) ¥ IGFBP2(insulin like growth factor binding
protein 2)& ¥ 98z 59 nhA o] FREHH T Ad a8l ¢ A
gelskar, ¥ w2 S skl
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[14] & 7 & MBL2(mannose-binding protein C), PNLIP(pancreatic triacylglycerol

lipase), LGALS3BP(galectin-3-binding protein) % IGFBP2(insulin like growth factor
binding protein 2)E ¥3+38h= W S X whg 53 vpA S Al g

[15] v g o] ukghA gk A A oflol] §lol A, A7l Hembo =
ADAMTSL2(ADAMTS-like protein 2), Cp(Ceruloplasmin), CFH(complement factor
H), DDI2(Protein DDI1 homolog2), FCN2(Ficolin 2), SELE(E-selectin),
SIGLEC14(Sialic acid-binding Ig-like lectin 14), THBS1(Thrombospondin-1) 2
ZG16B(Zymogen granule protein 16 homolog B)= 7-/4] ¥ el A A& e 18
ool TS F7ke £3F 5 Ak
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[17] 3, 2 g -2 MBL2(mannose-binding protein C), PNLIP(pancreatic
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growth factor binding protein 2)& ¥ 38h= W H T A8 53 nlA 9
mRNA = @A 538 545 = AAE 238t dediE s ddg
ZAEES AT g

[18] Vg o] npghA gk A A A ool QLo A, 7] =3 v =
ADAMTSL2(ADAMTS-like protein 2), Cp(Ceruloplasmin), CFH(complement factor
H), DDI2(Protein DDI1 homolog2), FCN2(Ficolin 2), SELE(E-selectin),
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2 g of npgbA g i ke A A A oo 9lo A, F7] H3alA o] A
Fog S5 AlA= 7] @A = JlEfol = W HolAo =R
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MRM(Multiple reaction monitoring) 7| E = AT}
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A R Gzl A g gEEA] Bl A R o] Jehg A 2
AHgE = gl
[50] 2ol SRt utAE AN d U S 2 AN eSS BT
oA o zlvet = glon, 53], BT AA] T RS 27| A=
Zlekst 4=l
[51] B wbg o) Q1o A, 437 £33} np = ADAMTSL2(ADAMTS-like protein 2),

Cp(Ceruloplasmin), CFH(complement factor H), DDI2(Protein DDI1 homolog?2),
FCN2(Ficolin 2), SELE(E-selectin), SIGLEC14(Sialic acid-binding Ig-like lectin 14),
THBS 1(Thrombospondin-1) ¥ ZG16B(Zymogen granule protein 16 homolog B)=
TE el A AEE 1 ol M E FURE 28t Ae SRR E
ATt

[52]

[53] ADAMTSL2(ADAMTS-like protein 2)¥= ADAMTS(a disintegrin and
metalloproteinase with thrombospondin motifs) f-AF T2 A B o) 2]
TAReR, AE FHI AES 7 E S vkl sk Fa i ol
ADAMTSL25= LTBPI(latent transforming growth factor beta binding protein 1)}
33 2hgshH, LTBP1 @l A& Alaro] 44 2l Hd & 2d3h= wash
A Q1A TGE-B19] A 4ol FHo] sl L2 ADAMTSL2+= TGF-f12]

o] 8715 A& 2 E 3l w3, ADAMTSL2:= oF 240 A dral s g oF Aekg
A& wkA =2 ARG E

[54] ¥obrgof) §lof A, 371 ADAMTSL2:= Bhe 2 8HA] A A T 19] ofu] =4t
MEE 23 4 o, AT 19] oy a2k M D3 90% ©1 4, 93% ©17,
95% ©17, 96% 173, 97% ©178, 98% o1/, 3= 99% ol U ML &

E3sh AL 4 9

[55] Cp(Ceruloplasmln)t oo A -8 & Hbsl= bl A 2 4] 2t Alol] A
T Q8 F3hg s}, A7) gk Aol d Ao A oF 959 o] 4o &) 7}
A & 2 E 2227 (Ceruloplasmin) 3 B} & & A) gt

i

(56 B ungol glojAl, 4] Cpi et el AL s 29] obn] vl AL S
4 5 glon), el 39] o]k 4 A3 90% o4, 93% o] 4, 95%

s
o1, 96% ©178, 97% °1°E, 98% ©17d, iz 99% °17d LT MLE& et

[57] CFH(complement factor H)i= H A 2413} & 243 o] W35
A5l AeS st Aot xR 2 FALE T2 AT 0}04
BA 2435 2 %%% Wz BA A A A g

[58] ¥bgof] 9loj A, 7] CFH= vt A8 A] A @ 5 39| ol =AF A D&
F3Her = g o, A E 39 ofu| Ak A L3t 90% o4, 93% 143, 95%
ol 4}, 96% ©14}, 97% ©17, 98% o1, = 99% o)A T A M AL ¥ §eh=
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[66]
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DDI2(Protein DDI1 homolog2)+= W Elo]| = At g A2 Al A 2
DNA 5-#] 4ol #¢]8}= Nrfl(nuclear respiratory factor 1)E 24 3}5} ¢
2 E|o}E o] el o] & vl A -3l (degradation) S H. ¢}

b ol Rlol A, 471 DDI2+= vEH A 8HA] M D T 49] opr] Ak A D&
S A J ot AEHT 49 opu] A M A3 90% ©17, 93% ©17, 95%

%, 96% ©173, 97% ©173, 98% ©17%, = 99% ©1% AT A L& E98h=
A 7 Aok

FCN2(Ficolin 2)+= &2 ¥l 9] g1 /24 & NEd
-2 (collagen) AT S=ul Q17 9] B 2] %= Z (fibrinogen) A =M Q1 0.2
T o] At 2 gho| A W ¥ whe| el o} A2 9
N-o} A & &5 F ARl (N-acetylglucosamin) 2} 2 3}F5}o], /5 @ 2~ 2 3 (mannose
binding) ¥ 2 A 7 ¥4 (opsonin) & &S o 2 A B A A2 dE 7 2ol A
Q% g strfa e A Q.

(@]

91014, 371 FCN23= ukgh shl) A 2D & 59 ofvl etk A9

o K

L, A9 3 59] ofu] Ak A 31 90% o], 93% ©] 4, 95%

o]
At 97% ©) %), 98% ©]4F, TEi= 999, o] A TS A& 3=

IGFBP2(insulin like growth factor binding protein 2)= ¢1& &

A8 221 ZF(Insulin like growth factor; IGF)} 2 318l Al 3 ] v} oF 3t
RN LS xdetH 1o o8] B A (angiogenesis) & =4 gk, L& T}
el (AR E ek Fyoll A Al el S FHxIghrhal defA .

kg o] 9lo A, 7] IGFBP2= HEH A 8HAl A AW E 69] ofv| it A&
Y3 ol o, AT 69] ofn] ik A DT 90% o]/, 93% o1, 95%

3, 96% ©17%, 97% ©17, 98% ©173, 3= 99% ol FU T M D& E k=
29 % 31,

LGALS3BP(galectin-3-binding protein)i= LGALS3BP - z}ol] 9] 5] &+ o} ¥ =
w2l 2 Mac-2(human macrophage-associated lectin) % 28l 1(galectin 1)°]]
Eolx o g ATl LGALS3BPE oF $k2} 2 HIVYl] 7+ ® 32} & ) o) A
Z7Feh= Ao 2 2 A 9l 0, NK(natural killer) A 3 2
LAK(lymphokine-activated killer) Al 3= 5/ 7} 1 7k W S rk-S-of] o g,

B akrgo)] 9ol A, 47| LGALS3BE vh2 8k Al A& 79| ofn| w4k
MEe 2ded o o, AEH = 79 ofr| mat M A3} 90% ©14, 93% ©14,
95% ©17d, 96% ©173, 97% ©17, 98% o1/, o= 99% o T A E &
FEobsh= A 5=

MBL2(mannose-binding protein C)i= T+ 2~ Z 3} & ¥l (Mannose-binding lectin;
MBL) %= ¥het 2 3} w28 (mannan-binding protein; MBP) 2.2 & & &] -t}
MBL23= & 2] W 7-2(400 ~ 700 kDa)E 7FA1 ™, th 2F 30kDa o & 4§l 37 <]
L3 el = Ale S E9EhE A H FHl o R AT el ol gk

oF 3}
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o8 ol A A A e delda B ve g 2 T
I

A o)A, A7l MBL2E= v 2 5HA A EH T 82 ol w4k A E &
st 4= ok, AT 89] o} Ak A3} 90% ©) 4, 93% ©] 4, 95%
A

w4
o1/, 96% ©178, 97% °1°E, 98% ©17d, iz 99% °17¢ LT M L& et

PNLIP(pancreatic triacylglycerol lipase)= E &= g| Al gfo]=9] o ~H 2 A3HS:
Zhdt el sk A WAl S o', H Aol A W8] ¥ = B Aot PNLIP=
A HE A 2HE T8 Hol Aoz HHlH 7] wio 3 il 55 5
Aoz oA Qo) el g Aokt 2 HAF Vol SRR
3] 5], PNLIPE 233 #4 847 3 o= #H] ¥ 7] wjitol], PNLIP €7
FEE At 94 AEGS G s Ao w2 oA Ak

v gl §lofAl, A7) PNLIP= HEH A &HA] M AW % 98] ofu] 2t A&
& 9o, L E 99] ofn| At A A3} 90% o], 93% ©1 4, 95%
,96% ©1°F, 97% ©17d, 98% ©17, = 99% ol FU T A& x3tet=
T ATt

SELE(E-selectin)t™ CD62E(CD62 antigen-like family member E),
ELAM-1(endothelial-leukocyte adhesion molecule 1) 5=+
LECAM2(leukocyte-endothelial cell adhesion molecule 2)% && % 912,
AEFZLIP, FFAARRJIAL, 2] Erhd7ol o &l &4 sk & vl v Al ol
4~12N 3+ AR 02 sl A o2 I, fr ks Al A ZHE Aol )
SELE:= 9% 22U vl Al ol ZatA Lastar, T35 9 @7t
ANWIAE AE 725 A5 /T oan o] 5 Al 572

S St} Al E o] DAl d A eke] Aol & ol b= Ao w

ST
1o o mok

g of] Qo A, 471 SELET v A 3HA A EH S 109] ofv] =4tk A d S
3t ot AT 109 o v AR AL 90% o4, 93% ©| A, 95%

o1, 96% ©173, 97% ©17, 98% 178, = 99% o3 TA T M A EFat=

SIGLEC14(Sialic acid-binding Ig-like lectin 14)+= SIGLEC(Sialic acid-binding
immunoglobulin-type lectins)®] 4] B3| 2] Z s}u} =, SIGLEC T A &Ak#
Agehs AE 3w ol 2 A o] el A Ed gt SIGLECH
Al e G Ahg 2 WG A AHE 2, LEZ A= A9 9EE
&t Al 3 9 A] SIGLEC-A] &4t /g2 o] g-3ho] W ofwk-gof th & x| g4 &
g5et= Jlo® duA s

Ak o)
A8 ¥3lat = gl oy, EHT 119 ofv] Ak A 90% o] 4, 93% ©| 4,
95% ©| A, 96% ©| 4, 97% ©1 4, 98% ©] 4, TR 99% o)At T3 A DS
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[75]

[76]

[77]

[78]

[79]
[80]

[81]

[82]

[83]

[84]

Fgtah 49 4 3l

THBS1(Thrombospondin-1)< E-& X &1 3 'd 2] (thrombospondin family) &
shhz 4193 AT E A S olehs gk old
= 2} 221] %7l (plasminogen), -2 7] Y- Al| (urokinase), MMP, E & Rl (thrombin) 2
V1 cathepsin) 2] LHAA 3 P 2L 22l of 4l 9 AHelol
WA o] f-2F, o) F, g 2dgckar S A Sl

Yol lof A, 7] THBSI= A &tA| M AW Z 129] ofbv| =4t A&
Lot 4= ok, A E 129 ob] At M A3t 90% ©17, 93% ©17, 95%
,96% ©17%, 97% ©17d, 98% ©17, = 99% ©1/d FA T A A& E st
T AT

ZG16B(Zymogen granule protein 16 homolog B)+= PAUF(pancreatic
adenocarcinoma upregulated factor)=, §F=8}2 3} 2 §18}a1 U439 Al 3,
A 2D 3 S (permeability) S 24 3} A 71thar ek A ATt

= gl 9ol A, 371 ZGleBi= vt sHA A 3 139 opi At M A&
e Qo AT 139 ofv =4t A D1 90% ©17d, 93% ©17d, 95%

o =
AF 96% ©) %4, 97% o1 AF, 98% ©) 4, T 999 o) A =AU gk AP S =

Ot

PAUNSICINN 03
1o ox o

F AR ST 5 A EE A F
= , NLIP, LGALS3BP % IGFBP29] 3}
g ol g3tel GuduiFe A8 45E 37412+ A8 AN

o
.
N
a”)

rle
T
z

g 2 th2 ¥4 ol A MBL2(mannose-binding protein C), PNLIP(pancreatic
triacylglycerol lipase), LGALS3BP(galectin-3-binding protein) % IGFBP2(insulin like
growth factor binding protein 2) & ¥ &éh= T Wi 5 g 53 npA 9
mRNA L= &l =3E3 S48 AAE Eoehs dudiy s ddd
A Eol #& Aot

7] #3 ADAMTSL2(ADAMTS-like protein 2), Cp(Ceruloplasmin),
CFH(complement factor H), DDI2(Protein DDI1 homolog2), FCN2(Ficolin 2),
SELE(E-selectin), SIGLEC14(Sialic acid-binding Ig-like lectin 14),
THBS 1(Thrombospondin-1) ¥ ZG16B(Zymogen granule protein 16 homolog B) =
TE el A AEE 1 ol M E FU R 23t Ae SRR S
ATt

¥l glojA, 4] B¢
nh7le] §AAbo] BolH o 2 Agtaiz Tefo] v,
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[89]
[90]

[91]

[92]
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=
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o
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1Al = PNA(peptide nucleic acid), LNA(locked nucleic acid), 3] E}o] =
#1Eh0] =, T, RNA 5= DNA @ 5+ 91, 7h4 vl gk e Al
PNA©O|T} R} A A o2 Al7] Z2H = dlo] Q AR A A& of A
A E A o] oF FAREE A = A A oA AlxE Ae EiehE AloR,
ol & &, i, A, FA A S, A= AE R VI A A, DNA, 5
RNAY 4= 21 2™, DNAT= cDNA, 7l ¥ DNA, iﬂ TEHLEHIEE
F3}510], RNAE A% RNA, mRNA, 22 315 29| 9 Bho]| =2 %36},
M A2t B, B, A Aefel= B2 QD 4 A1
Bl A o) kel 2 2 el el 9014
Aol |8 RNA 9] 4 A A3t EA5 o], EAM L Yol 4 A= 0=
mRNAQ} RNA: &2 g H 2ol FA o] & 3]&ats, wEU QLEE=
A7l M D AE LIPS Zhs S S o]t el ol = %4
Aol thek et A ARA s A GRAAE 7HE 5

e T o >
ool u
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=
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[93]

[94]

[95]
[96]

[97]

[98]

kr
ol

2
o
ofN
™
my)
oo
dz
st
=
o
to
=)
N
=2
=
gl_{_rl
Jm
i
)
|o
o

2 08 oot 4y B 1o ot
o PN ox e o, o =
o oot
2
i
il
Q o

W i e 2

of

(hybridoma method; Kohler and Milstein, European Journal of Immunology
6:511-519, 1976 =), 1= 914 &4 glo]H 2] ¢] 7| < (Clackson ef al, Nature,
352:624-628, 1991; Marks et al,J. Mol. Biol., 222:58, 1-597, 1991 %-2&) & o] &3}
Azd vk 37l ez Az A= A AVdE, 74, o 1A,

ol 3t A enkE 13, AshA A1) So] W ol g5l He)
AAE ot gk, E g of A= 2709 Aol A R 279 A 1P4

FHE 2= b g e itgt ol e}, A Ak s Al BH S gk
A Bape] 71529 ol Folk 39l A% /%S HAeta s v
o] w] 5}, Fab, F(ab'), F(ab"),'2 Fv 5] Qt}. L5k B vkd of gx)) 3= 4] 4 o

o) 2= 7] Q) 2= 0]

H T RE T A

o A& %Oi "PNA(Peptide Nucleic Acid)"i= 134 © & 34 ¥, DNA
A°} B =gk S l 7Fe] 21t} DNAE S1Akgl BAad
NA:= fleto] = Aol o] 129 B d N-(2-0] =
7FA 1, o] & Q18] DNA == RNAC] th&k A g2 2} ek Al o] 3
o} WA AE8E, Ak WA 3 Q] Al 2 X 5 el] AREE 3L 9Ltk PNAE
(Nlelsen PE et al,Science, 254(5037):1497-500, 1991)] A Al &FA] 7) A ] o]

e
o AT o Oof
Z ok

N & o
5
N, o, mﬁ E‘“‘

jﬂ o

iy

YO M o\ M = (R

S

g ol A "l "= S| s AL i glEfo] = Fajoln, QlERH <
Xj] el Y82 &3 (Bock LC et al., Nature, 355(6360):5646, 1992; Hoppe-Seyler
and Butz K, J Mol Med., 78(8):42630, 2000; Cohen BA et al., Proc Natl Acad Sci
USA., 95(24):142727, 1998)°ll A3t Al | Al ¥ o] 2]

F

”” 1o,
rﬁ

g e mohE el A, 4] S E u g 24T Edehe
Frdup s Ag 7 2o i ol
47) 712 g Ae) LelA Q= Fl Azl o3 Az 5 ek,

2 = 2ol
, A Az Fe] A ek o, SHAsHA|, = 8A
o)
PA

47 N EE AEER BAE W EFE 5 vk ol "AEIEE A
EAV G FAS BRY FAE F)M BAE EFE A4S SolHow
AEHES shz 94w BAE Aok 7] BEIHSE BAE )
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[99]

[100]

[101]
[102]

[103]

[104]

[105]

[106]

[107]

WlA = o] Ao Eo| A o2 Age = g, A 2Hg A

WaeglA, i shebuol 3 A9 4 ek

WALE(radionuclide), & 23l (fluorophore), f.24~(enzyme)E E 38 4~
A7 71 E= g A &2 theFg i H

o5 4 sleh 7] WA i

= T A A - 1 HT o T,
MpARS 9 A, W9 A, ELISA, #A-ELISA, @Al = 74 341, 1= 914
WAL FAE A, A R W Askg A4S £ 4 Al

1

nhek 251 A, 471 71 E+ RT-PCR(reverse transcription polymerase chain reaction)
| £, DNA # 7] E, ELISA(enzyme linked immunosorbent assay) 7] &, @382 3|
71 E, @3] = (rapid) 7] E B+ MRM(multiple reaction monitoring)?! < 4~ AT},
S ] 7| EE A o] 84 = qdtt o] A5, AV gl o] B4
obu] Ak 2b7] = v 2] 2~ E A SH(myristoylation), ©| A~ | d 3}, g d 35},
22 9] 2k glypiation), 2] %2 Sh(ipoylation), o} 213}, 31713}, W= 3}, ek s},
ofu| =3}, fu A g, QIS goln| =3} e A 3] 4 3] i of Al e &)
T Z2 Y-S 7 4

N

Vo2 e HelA, @) FAe] YESHA Al g2
MBL2(mannose-binding protein C), PNLIP(pancreatic triacylglycerol lipase),
LGALS3BP(galectin-3-binding protein) 2 IGFBP2(insulin like growth factor binding
protein 2)= A ¥ Wi S w8 531 vlA o] mRNA = @d
TLg SASH: AL =

(b) %F7] mRNA 3= g d By =ES thaa A 59} Btk ¢ E
3ok Gl S e A AR AT el #ek Aot
R, 7] (a) GAI 2] 5 m}7 = ADAMTSL2(ADAMTS-like
protein 2), Cp(Ceruloplasmin), CFH(complement factor H), DDI2(Protein DDI1
homolog?2), FCN2(Ficolin 2), SELE(E-selectin), SIGLEC14(Sialic acid-binding Ig-like
lectin 14), THBS 1(Thrombospondin-1) ¥ ZG16B(Zymogen granule protein 16
homolog B)= -4 ¥ ol A A e E 1F o] o] npAE 71 Edtate= A&
5402 g}

7] iR o A A& 8H 4] A] E (biological sample)" & &

-
A [e}
AR $F EE f A% HE FFE0] Aol7h b 24, AE, B9, 43,

I

%E‘lI]E = p4
g, ehol, W H S0 i s} B AR $2 olul sk, vl A sl = Pel,
44, 45 ot

T

2 %+2}9] 1}o], BMI(body mass
of -, AL Sf ol i, A F
il

15 ol el AEHEE

iy C
o gy E AWe A ARAT WE S B A a4 e
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[e)

t}% HE-g 2 ® (multiple reaction

monitoring: MRM), W3l uhe T U (parallel reaction monitoring: PRM),

sequential windowed data independent acquisition of the total

X

1

BI-D(;} oﬂ

=
¥ Y ¥ & (immuno multiple reaction monitoring: iMRM)

sHA, £

[}

, 21 7= vlQl e of Al o], MALDI-TOF(Matrix Desorption/Ionization
2]

Time of Flight Mass Spectrometry)-4], SELDITOF(Sulface Enhanced Laser

Desorption/Ionization Time of Flight Mass Spectrometry)
ELISA(enzyme linked immunosorbentassay)

oluth

2} Al
=

:
gt o

[e)

w}

=
high-resolution(SWATH), A1 B} ®F-§ ¥ 1] E] ¥ (selected reaction monitoring: SRM)
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[115]
[116]

[117]

[118]

[119]

== 1 A8 B F(classification) A1, X 28 3] 7] 1A W (logistic
regression), A 2] (Analysis of Variance; ANOVA), 2174 4 - 21w
A A E W B A, A A s el e Ay
2 EYE ol 83 AS dadls T A9 54 ¥ (Kemel principal component)
WAURH wpE g 52 7l (Markov Blanket) WA, 3] 7 54 A 7 (recursive
feature elimination) == A E 2 3]-7| 5 3] EA A7) EAHMHE Adk £ 28

29 Z](floating search) Bt -1 2 2 B A X (floating search) ¥ WHH, I o] £ 2]

r.l

il

2o R FAHE TR A EE BANH S o] &3 = Q) B
Wi o) A = ukgk A sl A, 7] B A A & 2 %] 2~ ¥ 3] 7 (logistic regression)
A S AR o, o] o A k] = A1 ol T

ol\
o,

ke

o

v FA A Aol M=, € EA T T
A% npol @ mhr o Ak HFS flsto] 155709 e A RE
WA 318 W (3 1), IGFBP2(insulin like growth factor binding protein 2),
ADAMTSL2(ADAMTS-like protein 2), CFH(Complement factor H),
Cp(Ceruloplasmin), DDI2(Protein DDI1 homolog2), FCN2(Ficolin 2),
LGALS3BP(galectin 3 binding protein), MBL2(mannose-binding protein C),
PNLIP(pancreatic triacylglycerol lipase), SELE(E-selectin), SIGLEC14(Sialic
acid-binding Ig-like lectin 14), THBS1(Thrombospodin-1) % ZG16B(Zymogen
granule protein 16 homolog B)= -/ ¥ 13711 9] w}A & th% Hbg
Y ¥ ¥ (multiple reaction monitoring: MRM)= ©]-8-3}¢] #2413} T}, 3% 29]]
LHER BEo} ho], ARkl g ffal 4 v ol thE flEfo]| =8 A ste] SISE
o]4-5t9] MRM-MS ¥-41-& 423 33l o).
£ g o] A9 T AT Ao Az, % o

JARE AL W, A 2 Fls] 18] 24 26 3] 7]
ol 8 afel vjol 2n} 7] el HEAE D AR M
Fol Hgubg o ¥R s SE ke 24590k & 3o vhehd njs}
|, 9473 ¥ + MBL2 + PNLIP + LGALS3BP + IGFBP2& 7| 2. =2
ADAMTSL2, Cp, DDI2, FCN2, SELE, SIGLEC14, THBS1, ZG16B ¥ CFH °f t] g+
W ARE Sy Fokate] 43 At vhol erkA 9] 57} F b ol wpet
Frg gl Aol S7hee Gt

A % 1A E 3R X 4ol vhebed vlsl Po], 24 4E8)7] m g
ol-gsto] 7] 1374 2] mpfol th ek el kgt 7] A0 S B EE
Adtatol SAA e A3}, g 3 F i F(STAGEL AUC=0.863),
Bt vl S A A & F(STAGE2, AUC=0.848) 2 73 3 S21 4

U S (STAGE3, AUC=0.879)°l] o & Xl k5ol §-5=3h2 &<l 53Tt

15 v At 2

0>“
=

ﬂl[O oZi
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ol

ml o oo
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[120]

[121]
[122]
[123]

[124]
[125]
[126]

[127]

b o] A Al i ThE A d o ol A=, vhol enpA o] el whef
A5 o] &pol7F ®ol =] el Tt 1 5o WEbd vk} 2ol 137 9] B
% MBL2, PNLIP, LGALS3BP ¥ IGFPB29] % 3H(% ¢, AUC=0.783) ©] T} &
97} ] ¥hA ol ADAMTSL2, Cp, FCN2 DDI2, SELE, SIGLEC14, THBS1 ZG16B

2 CFH 2 B th(Z 32, AUC=0.713) & A8 713 & 8Hel 59lt)

o3}, A Al el & F-ote] B S o & A 8] A st g

ol E Aoz Q2A B WS A 8H7] g A o2 A, E kg o] 97t
ol 5 A A of|o]] o8 A FHE = Ao A E A = AL FAANA Fte
A 21& 7Ex1 2poll Al 9lol A 2 3 A o]t

AN ]G a9 S A3

e E o] A A ST AU e 2l
AGAI AL R 3] o] 51-& ol A FH 3l T}, A Tl A o] 835}
ulol o mpA o] AaEd AE-S 9 F155 e @ ARE Ao,
WA U891 A4/ (Non DMR) 2 |9 3(DMR) A 3 9] 74 542
3l7] 3% 19 YeERH T
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[128] [%1]
Al g AR
Al #(n=155)
Non |DMR(n=1 NPDR (n=60) PDR(n=59
DMR(n=36| 19) Mild(n=17 | Moderate( | Severe(n= )
) ) n=17) 26)
Lol 64.148.3 | 57.549.5 |57.4+10.9 |58.9+12.1 | 60.0+7.6 | 56.1£9.0
Ay | 2977 29/90 12/5 3/14 5121 9/50
HblAc 7.4%13 | 7.6£1.4 | 75209 | 7.6x1.4 | 7.5%1.4 | 7.6x1.5
I 5 (%| 32(88.9) [116(97.5) [17(100.0) |17(100.0) | 25(96.2) | 57(96.6)
)
Systemic risk factor
BMI(%)

A 4(11.1) 7(5.9) 0(0) 1(5.9) 3(11.5) | 3(5.1)
Ry 19(52.8) | 64(53.8) | 8(47.1) | 8(47.1) | 13(50.0) | 35(59.3)
Ax 12(33.3) | 37(31.1) | 8(47.1) | 4(23.5) | 9(34.6) | 15(25.4)
A 1(2.8) 11(9.2) 1(5.9) 4(23.5) 0(0) 6(10.2)
EA®) | 12(33.3) | 53(43.7) | 10(58.5) | 8(47.1) | 10(38.5) | 24(40.7)

AHH%) | 19(52.8) | 65(54.6) | 6(35.3) | 10(58.8) | 14(53.8) | 35(59.3)
AADF(%| 25(69.4) | 50(42.0) | 9(52.9) | 8®47.1) | 10(38.5) | 23(39.0)

)

AdaAAZ 5(13.9) 9(7.6) 1(5.9) 1(5.9) 2(7.7) 5(8.5)

(%)

[129]
[130]
[131]
[132]

ARr 2 fEfol %

1 MRM-MSZ

o] &3t fletol & A

4
3

2-1: efol = M 2 G4 letol = H

Boo] A Pl 5 A dely] 919 vho] & nhA = IGFBP2(insulin

like growth factor binding protein 2), ADAMTSL2(ADAMTS-like protein 2),
CFH(Complement factor H), Cp(Ceruloplasmin), DDI2(Protein DDI1 homolog2),
FCN2(Ficolin 2), LGALS3BP(galectin 3 binding protein), MBL2(mannose-binding
protein C), PNLIP(pancreatic triacylglycerol lipase), SELE(E-selectin),
SIGLEC14(Sialic acid-binding Ig-like lectin 14), THBS1(Thrombospodin-1) %

ZG16B(Zymogen granule protein 16 homolog B) ©] 1371& 418 s}l .
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[133]

[134]

[135]

4371 vhol o v}71el o2 MRM %41 & 48371 9130 13719] wpol w171 o
ol B} 5990 sk o) Akl minE 2= o Aol B
A7 8ka1(Ql), o] FEre] =& A7 A1 T4 o =2 A A sk T )
o] £-(fragmentation ion) 5 7} 757 2
ol A 3 7 =2 ) ol Ate] HAE =S

- o
Hi
lo
o
ro
o)
&
e
2
o
o
b3S
o

Fstol 2 EAAH B A ol U A AH S A, FEE 7|20 R 3
ol4he] 4H9) W s} o] &-& AT (I 2)
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[136] [32]
137)] vfo] e upA o] o gk AF9] T 3} o] &
A Eg4dsA AT | F4 o] E4 m/z
=
ADAMTSL2 NFNIAGTVVK AAMT | +2y6 | 531.801/574.356
14
Cp GEFYIGSK MNEMS | 42y6 | 450.728/714.382
15
AEVGDTI AEAHS | 42y5 | 430.727/561.299
16
CFH SLGNIIMVCR MNEHE | 42y5 | 581.807/678.343
17
SLGNVIMVCR MAMT | 42y5 | 574.799/678.343
18
CYFPYLENGYNQNYG | A€W % |+2y1442 [1029.444/867.897
R 19
CYFPYLENGYNQNHG | A €HE  |+3y13+2 | 677.964/781.361
R 20
DDI2 DGDVVILR AEAHS | 42y4 | 443.753/500.355
21
IDFSSIAVPGTSSPR | A& | +2y7 | 767.399/701.358
22
FCN2 LQAADTCPEVK AqAMT | +2y8 | 616.303/919.419
23
IGFBP2 LIQGAPTIR MAHT | 42y6 | 484.798/614.362
24
LGALS3BP | SDLAVPSELALLK MNEMS | +2y8 | 678.393/870.529
25
MBL2 WLTFSLGK NAHS | 42y6 | 476.269/652.366
26
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PNLIP TGYTQASQNIR IS | 42y6 | 619.81/688.374
27
GEENWLANVCK IS | +2y5 | 660.306/591.292
28
VTGHILVSLFGNK MEME | +3y4 | 462.270/465.246
29
SELE NWAPGEPNNR NEHE | +2y7 | 577.771/783.374
30
QPQNGSVR AT | 42y6 | 443.230/660.342
31
SIGLEC14 EGGEFTCR MAHE | +2y3 | 478.201/436.197
32
THBS1 GGVNDNFQGVLQNV | A/ €& | +2y7 | 808.911/785.463
R 33
ZG16B | YFSTTEDYDHEITGLR | A€M & | +3y7 | 649.63/825.458
34
[137] AEA S Fdstr] flste] 137] 9] WA of) & 5k SIS(Stable-isotope labeled

[138]
[139]
[140]

5 =
standard) FEFo] =5 o] &3l o, Zhel H o] H & F3to] MPAd& gelet=
23] -& o] 83} spiked heavy peptide 555 351t} SIS FEle] == FElo]| =
C-Zrete] gol Al(Lys, K)ol 1 o} 271 (Arg, R) o} :=4tell 91 12C9} 14NS
13Ce} 15NS & A $+&k flefo] =olt}, o] = & ol Wol] EA)8k= WA
el o] = (endogenous peptide) &F+= A& gho] o] 7k YA vt A gk A& 27|
-0l F]Elo] = A 4=4d (hydrophobicity)©] & Y st L2, A ZwpE 130 2ol A

A M F5 Al {H(retention time, RT)l] &5 ¥ T},

.

2:2: A s o] HAe] 2 MRM-MS 4]

71 Al 1ol =5 4 S )R ARSI o 4 Ehg v

A 7S 9] 3le] a3 (high abundant) & 2 F 4| 3= w2 145 (Albumin, IgG,
Antitrypsin, IgA, Transferrin, Haptoglobin, Fibrinogen, Alpha2-Macroglobulin,
Alphal-Acid glycoprotein, IgM, Apolipoprotein Al, Apolipoprotein All, Complement
C3, Transthyretin)S A A 8}+= 7+<=3 4 (depletion)= 2 A 3} T}, 782
MARS(Multiple affinity removal system, Agilent, 7] =) ZA & & A 22ALe] WHH O =
o|-&3le] 1452 M A S A AL, YA L2302 EA 5t gl S
BFAA LAlol] AREEERI T o] 8EH AEA R Mol HEE 2 & (urea)E

A7he F 80 mMo] ¥ =
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2-7}2 B A o ¥l E ] A 3 ~ 3} Q1 (Tris(2-carboxyethyl)-phosphine, TECP) % 320

mMo] ¥ &5 2-F & & o} A Eln} o] = (2-chloroacetamide)S 74 7|8} 3L 25°Col) A]

IAZE G HEEATA o] sl A RS 3l F A SE Sl ol 7ol 24

A 5} glo] A4 (wako) FAC] AT H[ o] 100:10] HEE glol AN FAS

A 2o A 4X 7 o WS AT A TE 1 ¥, 50 mM E 2] 2x(Tris, pHS.0)

109 3| A 38kar Al o] 753 = o] E Y Al(Promega) S T A 1}

A H]Eo] 50:10] H X5 H7hste] 37°Col A 124 1F o] 4 Wh3- A1 A

o =2 a5t 0.3%7F | =5 ¥ 54 (formic acid) -& -2 7}
pH 2.0 o] st & 4 shA 7] a1 E A wh-3-& W 57 st 3l

[141] o] 7]o| &1t E xlalstar A7) AAl el 2-10 4 A gk W 5
FE}o] =) & heavy-labeled ¥ E}Fo] =& # 7H(spiking) 311 MRM
Nano ultra 2D plus(Eksigent)ol] A 3= o] 11, 4t Ab=2 A&kt
5500(SCIEX) &H] & o] &3 2 174 vzl o] E x| o gk
MRM E.==2 B E# 59l o)

[142] TA A S =2, 5500 HEO] o] & AHE AFE-3tal E Q1(Quadruple 1)
Q3(Quadruple 3)°l1 4 9] &4 5S 7 (unit) & 2 A A5 o} ERA] Ao &
Abol & AlZbo] 1.5%7F ¥ 55 At 20 - (unit) 2] 35 7F22(nebulizing
gas)E AH&3laL 3] E 252 350°0CE A A8t vl X (batch) 7F Ho] =
BAaty] 918l ZH Aol Wi BE 2 AL Auto]F dta FAJo) RUEH Y

sk,

¢

o

o, |7 oo Jf
oo 12 R
(n e

w2

o)

=2 (SIS

A& Al
237121 QTarp
scheduled

[143]

[144]  23:tulolE ¥4

[145] 2~7}o] 2kl (Skyline; McCoss lab, University of Washington, ] )& o] 83} ¢
=29t ol El (raw data)E Z &2 A7 sto] ERA A 1] T H A& ALl v
WY# % =52 31Elo] = (endogenous/heavy labeled peptide)ol] thaFo] 1] =1 H 4] &
Abgste] A s E vlast it o] Al S| Aghe o] &ato] 74
A flefo] = o] A3 of 2 (predictive ability) S 4 3F 314} T-7 4 (T-test) 2
AUROC(Area under the receiver operating characteristic) <% & A 4] 5} 31 2.1,
B vho] © nhA) Astel A HIL A ol 28 S B
517134 (logistic regression) .5 o] &5}o] A7) WA WA 9 47| ¥
1] AR MBHEE QJeiste] YrPFoR R HEE

[146] 7] P ARl = X & Foto] FEI T of AT ol o8 Alatd

[147]
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1. 924 ., 2. LGALS3BP, 3. MBL2, 4. IGFBP2, 5, PNLIP, 6. ZG16B, 7. DDI2, 8.
FCN2, 9. THBS1, 10. SIGLEC14, 11. CP, 12. ADAMTSL2, 13. SELC, 14. CFH

[152]

[153]
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[154] [3E4]
55 vlo]l @ uhAT D A AH Ajte) g w8kl
Non DMR vs DMR Non DMR vs NPDR Non DMR vs
(STAGE 1) (STAGE 2) PDR(STAGE 3)
AUC SE 95% AUC SE 95% AUC SE |95% CI
CI Cl
C| 0.628 ]0.0550({0.520 ~| 0.644 [0.0611]| 0.524 | 0.611 |0.0602 | 0.493
0.735 ~0.764 ~0.729
P | 0.813 [0.0368/0.741 ~| 0.814 ]0.0434] 0.729 0.813 10.0439 | 0.727
0.886 ~0.900 ~0.899
0.863 [0.0342]0.796 ~| 0.848 0.0401(0.769 ~| 0.879 |0.0362 | 0.808
0 0.930 0.927 ~0.949
m

[155]

[156]
[157]

[158]

[159]

[160]
[161]
[162]

C: AR, P A3 AH, Com: YHAR L diid Ak AW 3
AUC : Area Under the Curve, SE : Standard Error(Delong et al., 1988), 95% CI1 : 95%
A1 2] - ZH(Confidence Interval)

¥ 30 YERG vl9} o), 9144 B + MBL2 + PNLIP + LGALS3BP + IGFBP2Z
7] ¥ 0 & &o] ADAMTSL2, Cp, FCN2 DDI2, SELE, SIGLEC14, THBS1 ZG16B 2
CFHell gk & 5 & sty F7bsto] 418k A, vfo] enbA] of =7
Z7hgol whet Fd et Fo] e (AUC)©] S 7tk A F2ls el

EE X 1WA 3 E 3% 400 YERG vEe) o], A AH 3] 7] BElS o] 8351
271 137019] v of] o &t vl gekzlal 7] B2 0] o)A B E A 3s)o]
SAA e 8 Ax, A F a9 Z(STAGE 1, AUC=0.863), 34} 3}

|

—_

Hl S A A o e Z5(STAGE 2, AUC=0.848) 2 AAF -1} 4] A
Y F(STAGE 3, AUC=0.879)°l] thét X5 o] §-=31& gl3} .
4 J Fag et S ol Y

gk, % g40f Ve vhe} o] T- 3 A & F8ho] v 544
| A 5= A dib] ZF @ Ao A Xl eks o] §-=3-& g<15kS]
AN g 4:uvtolomtAL] 23 wpE w2 g X 8o
Boulby o] A= 137] ] vlol @ nbA] o 3ol whel W o] Hdk Al s o
Apol 71 Hool =4 &3¢l T}, 13711 9] ulo] . wlA < MBL2, PNLIP, LGALS3BP
2 IGFBP2 23 2 ADAMTSL2, Cp, FCN2 DDI2, SELE, SIGLEC14, THBSI
ZG16B 2 CFH Z£3%F 0 & o] B8 =353 o, A7 2 Al of 32] STAGE
13} 5Lk A L7374 B e} 3 B4 -8 S8kl
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[163] % 59 YEb nfe} o), 137 9] ulo] $.n}A = MBL2, PNLIP, LGALS3BP 2
IGFBP29] Z3%H(Z3 1, AUC=0.784)°] T} 97 2] v+l 2 o1 ADAMTSL?2, Cp,
FCN2 DDI2, SELE, SIGLEC14, THBS1 ZG16B 2 CF 2 3H (%3} 2,
AUC=0.713) Rt} =2 AdsS Hol= 2 & elsdln.

[164]
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B v o) v g
-

1840 QAR E ATl PASY 27 SR Feld e s
Holm g, PrgugFel 2] Aekel] 4870 A8 5 9]
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[7d 73 3]

[°d-1-3} 4]

[ 5]

4T3 6]

747 7]

[7d 7 8]

37 9)
MBL2(mannose-binding protein C), PNLIP(pancreatic triacylglycerol lipase),
LGALS3BP(galectin-3-binding protein) % IGFBP2(insulin like growth factor
binding protein 2)& Z k=, @Y F X 531 kA,

18l glo A, 471 53 mh7 3= ADAMTSL2(ADAMTS-like protein 2),
Cp(Ceruloplasmin), CFH(complement factor H), DDI2(Protein DDI1
homolog2), FCN2(Ficolin 2), SELE(E-selectin), SIGLEC14(Sialic
acid-binding Ig-like lectin 14), THBS1(Thrombospondin-1) 2
ZG16B(Zymogen granule protein 16 homolog B)= -4 ¥ ol 4] A el ¥
15 olgol PHAS F7hE 35 A2 5H R b, Fud ity
g B3 v,

MBL2(mannose-binding protein C), PNLIP(pancreatic triacylglycerol lipase),
LGALS3BP(galectin-3-binding protein) ¥ IGFBP2(insulin like growth factor
binding protein 2)& X §Ha}= e F X8 53k vl ] mRNA
i gud £E2 Y5 ANE TR, RPN F AU
EXE

A3kl oA, 7] 24 E-2 ADAMTSL2(ADAMTS-like protein 2),
Cp(Ceruloplasmin), CFH(complement factor H), DDI2(Protein DDI1
homolog?2), FCN2(Ficolin 2), SELE(E-selectin), SIGLEC14(Sialic
acid-binding Ig-like lectin 14), THBS1(Thrombospondin-1) 2
ZG16B(Zymogen granule protein 16 homolog B)= -/ ¥ ol A A1 &l ¥
15 o]g2] npA o] th 3k mRNA iz @il =38 451 A4 &
F7he FoehE S SRR 5, R AdE 24 =
A3Ekel koA, 71 53 vkl o] mRNA &8 S 6t= AlAl= 471
nho1e] g Afel) Sol 40w Agshs Eeolm, L w

QPE| Al 2= 472 e Lol B0l A& 5 0 Bz, Paatd

Jd

I
A E.

A3gtel loi A, 7] Eg mh7 o el =5
a7l o] @l = fefo]l = dhof] ol Ao
Ao Ag w2 7= v 9] 2K (nanoparticles
7] Lo %;‘]P_E 5=

e
o
s

o
oot
S

I~

g

o,

A2 57 = gy E us 248
A3 WA A6T F of = @ B FugF Aus 2YES
EFohis, FugugF A9g 7E

A7l loiA, 47| 7] E= RT-PCR(Reverse transcription polymerase
chain reaction) 7| £, DNA % 7| &, ELISA(Enzymelinked immunosorbent
assay) 7| E, @A X 7] E 23] = (rapid) 7] E B3= MRM(Multiple

reaction monitoring) 7| EQl A& 54 02 o=, GrWd I g8
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