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(57) Abstract: Provided are: a composition for diagnosing
non-diabetic angiostenosis, containing a preparation measur-
ing the level of one or more proteins selected from the group
consisting of poly (ADP-ribose) polymerase 4 (PARP4), vit-
amin D-binding protein (VDB), and laminin subunit beta-1
(LAMBI1); a composition for diagnosing diabetic angiosten-
osis, containing a preparation measuring the level of one or
more proteins selected from the group consisting of interferon
regulatory factor 7 (IRF7), a dedicator of cytokinesis protein
2 (DOCK2), and a hemoglobin subunit beta (HBB); a kit for
diagnosing angiostenosis, containing the composition for dia-
gnosing diabetic angiostenosis; a method for providing in-
formation for diagnosing non-diabetic angiostenosis; and a
method for providing information for diagnosing non-diabetic
angiostenosis. The present invention provides a composition
for diagnosing angiostenosis, so as to measure and compare
the changing protein expression levels in non-diabetic or dia-
betic angiostenosis patients, thereby enabling early diagnosis
of angiostenosis and a meaningful prediction or an identifica-
tion of the degree of the disease. In addition, the diagnostic
composition of the present invention enables non-invasive
diagnosis, thereby enabling simple and valid early stage dia-
gnosis of angiostenosis by using blood and urine testing and

" the like.

(57) 8.9%A]:

[CIS & A&



WO 2016/175393 A1 | IIWAK 00T 0 R

ZM, ZW), -2 Ao} (AM, AZ, BY, KG, KZ, RU, TJ, TF& 4.17°] 8§ A A:
TM), % (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE A3 S Al ol 5l 3

: ,AT,BE, BG, CH,CY, CZ DE,DK,EE, _  ,=.e A e A s
ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, @]“jj Jed oo (%ﬁ;h 17(HV))1 T A o)
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SL SK, T A (S 4
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, ZA:

GW, KM, ML, MR, NE, SN, TD, TG). A zAbE A S S (20 Al 21 2(3)

B ol o 2] (ADP-2| K. 22) E2| 9 814 4 (Poly (ADP-ribose) polymerase 4, PARP4), B E}Y] D-Z ¢ w¥l A (Vitamin D-
binding protein, VDB) % 7] A 2541 #E€}-1 (Laminin subunit beta-1, LAMB1) 2. & o] 207 ol Al A& 5= 311}
o dof vld £EE HAG3 = AAE THS T, M T 3 g2 28 Adg 24 E, JEHE 24 A 7
(Interferon regulatory factor 7, IRF7), Al X & < vl d o] dt]# o] 2 (Dedicator of cytokinesis protein 2, DOCK2), 2
S| 52g =W A HA5 WE} (Hemoglobin subunit beta, HBB)E o] o] %l ol A M e 5] &= sl o] o] ghild 538 &
Asle AAE T, InEAd a9 J23 48 Ad8 2AE 2 A7) 2AES T, 9 2 48 Ags
FIE, 7 ndayd 39 33 48 A0S 43 AR AT 3y R A7 ey 28 J& 48 Aus 94§
AR AT IHE AT 2 Oy, J2 28 JAdg 2AES ATHoZA Tl B8 T
A Ha A3 BX AN THe] HFete diide] 3 =28 S P v udo =N H P g 27|
2 A A5E FYH R oF T 5oy 4 Q) of&e, B WY IdE 2AEL A I JhEs
sho] el w AN ToE gty a4 e, 8 JA s 7] A9E T S drh



PCT/KR2015/008642

% A

2L AR AL oA D olg §E

CER RIS

1

.

WO 2016/175393

o ST — kI
- 5 < A .
T o B W A5 w
X = ol & X T T 5 & H
@HE#,E ﬂﬁ - ﬂmEAn_AI Mmozo]ma ﬂﬂmwz*onﬂ
-~ zo _ . B o Hr = N ]@1 0 8 = Olr
vc?Ao zadl% 70 Wl T aﬂhﬂuf7 Mh(dlD7
B do m,ﬂ TRl RGOS 7o ﬂro,uﬂrﬂ_Uﬂ N Mo mgo W= %
% 4 Txoy METmW oo X o 2% 5T
fielisd - ha:T]Lﬁ L Sl
T N s %E: ,M%.Jma o#maﬁﬂmmﬂ
2% Tif IoID =iefr 25%70%
,1_.ﬂ,w.O —_ ﬁejﬂli_.ﬂml XL‘IH],_&E .H_Alﬂm,_waﬂ_l S
o g M0 T o e o T P iﬂ@.ﬂoﬂ%7m@ﬂmﬁ
Mo R S B R IR I AR - N
o X L G = T R
&o Edﬂ,l JHJHmﬂ]iX.ﬁTq I~ ﬂﬂUﬂLL. O oum
el 3 ~ AT ~ U oo T ol ™ = 1k 9]
& . Moﬂlmﬂ]oﬂbzo% —_ N me N = om0 c%
7 A e o PamaTamy TR XIV g X
d_OIIerH N Aﬂo]LlT ﬁto‘m_wm_.u ldl;o_/\WJLanﬁm
0 e —_ R . e B3 o
‘WE o mﬂ [ Elﬂ d.ﬂ anyal 7.._ - UEH X ~n ﬁo DN ﬂ_&H o L oﬁm Q ﬂ_/ﬂ m bo
edak  RULLEher TETERETASL IN
) _— — ~ o
G oo g g o B %m_xﬁo%ﬂ%@ﬂ e ® £ 0
}quxbdﬂ ]J-omLm_L/%dl.ﬁL @anﬂomqoﬂﬂ andl.ﬁﬂ_mul
w g W N r e g S8R5 Y ST g P Z T e
' — %O < o] . 0 B 0 o~ ,SO}MLI
oo T gER T AT TR LTI Ed B
moﬂroﬁum%u ﬁo:LWwoLmM_ZTﬂL of <M ,@mrmaﬂ%geﬂmzo(%
i oo P HTXo axo e Nttt mEmT opR
do P g o WO T E C ooy R " gy N g s B0
= B 2Ty Pl TS FRT M S F W E M
O K = el o AT = B
FRTTL oMo AT wmaER o g 5T
g BUER ol W g e T w o WE g R
oo 4 N N R NPE g FHPR =T g o o
%ut%ﬂoﬂﬁ e T AN AT ool T a0y TP DT
NTOREE 'R TR 2w TR TF EWe R

[1]
[2]
[3]
[4]
[5]
[6]

1491 ¢ 5-HE-§ (system inflammation)©]]

A
1l

q

&
LI

=%
[€)
o937t %

[e)

=

beh

CRP, TNF-q, IL-6

T
T .

5

0

ol

}

(adiponectin)2] #|

=7
-



T .

811_.

T .

T

PCT/KR2015/008642

Ho] . m}A

il

3}

=

WO 2016/175393

]
il
<
TOo

ey

3

i

ko]

Njo
‘mO
.Kﬂ

goltt.

]

3 4+

k]

o A
7145 A

Hho] &, whA o] Whgo] A]
1

[9]

>
W
R
™
g

A

==
L

P39

T .

¥ g o A 1=

T
T .

By vzt gl

T .

A o] Ha)=

-

5!

) 2ol @

] %

&
LI

=
oY

ol w_rw
W

T
m T
= EE
" O,
zr B
= X ol
oW
W o
il c
M ol
_ ojp
wﬁ oK
oy B AR
R
=B @
1A ~
%o I T
w MR
2 =
o 2o
SO
BE H_H
1r.._ ojjl
o O U
1l A ‘WE
- o E
oF W] T

o
0
o

ol

a3

BR
—_
o

0
o
ol
o

)

Aol

[11]

il
W
R

23!

il

AR Al

1

ok

Aol

T
T .

A &3}

[17]

kI

wK

il
W
R

wK

X
i:l

ok

-

~

;OE

e
)

i:l

—_—



T .

T

T .

T

PCT/KR2015/008642
el o] 7} 1}

Aol 2po) 7k 1}

A
k-
=

vl

914
S

o)
ahitel

T

o]
e

=

e,

ks)

Hde FH

}

O
T«

3] 9

5

_?,’I

=

=

S bl Aol .
9] AN
47 BH L A

1}

=

WO 2016/175393

[20]
[23]
[24]

o
Mo

ol

sl

Nd
ojo

= 7] (ADP-2] H.22)

2] ™ 2} 4] 4 (Poly (ADP-ribose) polymerase 4, PARP4), H] E} ¢
(Vitamin D-binding protein, VDB) ¥ £}1] 1 4] B 5-51 W E}-1 (Laminin subunit

beta-1, LAMB1) 2.2 9]

=
=
=

2L

[25]

ol

T
T .

3

ks)

g

AT

[27]

R

=

G

6

\‘w
=

W

s
e

]

Nlo
=y
T

~

NI

Njo
N

o}
.

il
W

0

AT,

[e;

}
VDB-globulin

ks)

[e]

T

T .

T

5

ks)

gl
=2 7

=

==
=

o] 3

L 0
9]

=

2 2] W 2}4] 4 (Poly (ADP-ribose)
i =

3

o] &

[6)
4 (Vitamin D-binding protein, VDB)

poly(ADP-ribosyl)ation HF

poly(ADP-ribosyl)transferase-like 1 proteins 35 &}

&

2] (ADP-2] H.22)
H Ao of

T

T .

}

3
=

goll A 271
polymerase 4, PARP4)

1-
=

+ 2] & 2H(in-stent restenosis),
h=]

s
37 A3kl

=7
-

=

=
=

&

[30]



WO 2016/175393 PCT/KR2015/008642

[32]

[33]

[34]

[35]

[36]

[37]

(group-specific component) 2 &e] A Qo vl A} s gl ol &34,
H|ELR] Dol Agate] Bletel DE Bl 7o) A eeh= sl o8 A A 3o,

o

ot @2 Askae] pael] vl X dyxiEol H 2w skt

2471 g A B85 W EF-1 (Laminin subunit beta-1, LAMB1)-2 4| 2] 72
TA AR GE MEL vl EY A AR JE2-gato], Al E o] 73], o] F
ol Tofah= Ao w | A o, I P2 Heo] Aol thaho] &

WA Eo] A% st
R O d FHE, Edyel da A As Adg 2= A E
Z7 1A} 7 (Interferon regulatory factor 7, IRF7), Al 322 #-& whulz o

d)t] Al ©] § 2 (Dedicator of cytokinesis protein 2, DOCK2), & & 2= =211

fu

4 B8543 W€} (Hemoglobin subunit beta, HBB)& o] Fo] 71 o] A A ¥l 5] = 3}i}
ol o] ek o] =g ZAS = AAE X8, Gl - FER A

0
i
rO
4
S
ri
PN

A 212} 7 (Interferon regulatory factor 7, IRF7)+= S1E 3| & =4
AAR A} s g o] £:5h, Blo] e & - Al A AL AALE
o A o, Fix kAol el dak o & A ekt
g alEo] H 22 gkl
& bz o] d ] A o] E] 2 (Dedicator of cytokinesis protein 2,
B2 Ql Races A SAIA A XY A e ol #oste= o=
A A o, Iix shajol A o Aok A Askao] iAo thsho]
g ApEo] HExE et

7] Sl = 2R A B - W El (Hemoglobin subunit beta, HBB)& &l 2= 211

Wl ol (HBAD ¥ F 2 2H-88h= Al o2 delA] e,

G Safol A o] Pt f 2 A shatel shd Aol thsto] P g apEo] H xR

Boubrg o] o AA ool A, v S AES F a2 A o) uhak A 9870
%), Z 98T (0~50 %), 2L Y& (50% o)) OB HEFG Fin FAES
PR Qo) wpe} A AT, T AP, L AT =
ol & gkt dAA B E A H sl & %
A &8 TMT(Tandem Mass Tag)E &3+ Jth 4 <

FRke] duld o] b kg BEBIR o, I ol M 21 Ape 7t
p

-

=
)
X

SE
S

o] A} AR5 o] B3] 12} vlo] @ viA T H B o et A
Taslo], HFEA o7 v G AT A = 65 2] ¢l A =<1 PARP4, VDB,
LAMBI1, C4A, LBP, APOC27} & & 3 2ho] 9l o ufe} f-21 A A Wslel=



PCT/KR2015/008642

Z_l

1 =

Kex
H

i

]
-

=7

HBB, C4A, LBP, APOC2°] &

WO 2016/175393

oS " 3, ;s z = T
s T o o o o
< HdE BRY % Eaw T X2 Mewmw ©
WMMW leqmm = A A%_JHL O#Hﬂdlmomu@ro %ﬂﬂehﬂ/ﬂ MﬂLa
i — o N — I ~ N NoORC "
ﬂWHFWPOuA]I_Emmﬂ ﬂKoﬂ_A]In_Almﬂﬂﬂ FMMLEOMWMLﬁ I 7_1&1@015 M_M__d.yl
CEIPT TG 8ETSRE TagePDU Fenzi I
O E A e m R AR - B ROE e oy T TN
B 34_ JIL — ‘QEE Ly = ‘IE‘IXEO N dl
ammo#mﬂu,ﬁjlwk%mﬂﬂ,mﬂu,_auﬁﬂ i A omogo M X R o omo gy W
Wl wmmh X ar -« ., %R 2 o 7T LT BN W g iy XX
SN I ol = Sl o T L mag s W
8 o =P — .o o AP ® )5 b T R o o) ol
CR G pF rE e Y BT AkE G T WM G nr L O c)
T — T o ERN T o, B QAT o o | KR O
ST B B At L~ e R e Sl T P T my P
%W%mﬂmiqnmwﬁiﬂmiﬂWﬁWrAmL%&& ,%QMmﬂ%ﬂ%% "
PR r P AL EAEAL 3T aTa T iw iR Ty
Y Mg LR FIT g Ao SRt 0B g T P
ThggibdsmracbsgliPiTegasglop i¥aley g
Bl E A P AR L RO PRIl P o w e A Ty
%oh4%EWM%JE%EW%%%;WLﬁ%aﬁMWATA%ﬂ%%%%ﬂ NERs
MMM%MAﬁﬂmﬂmgﬂaMﬁﬂ%P?]mﬂ_ﬂu@ﬂwm@ai")%%du%ﬂ A
FOETER R E R ES 2w xwd @ s s W
wh L LT R E gy BT S0 e m B8N T EEn e s F
o XX ol ) HH By 2 e o © Al i
BT T T Y e T I T an g ENTE RGO B BT P
%HEEEH&Mwaﬁﬂ%ﬂmﬁrﬁrﬂ@V,ﬂ%ﬂn%mmhm;ﬂmm%%?%% T W
M BFEFELLZcr D PR AT ags s P d® W T o X - d
LT TT A S T T S 8@ R P m® ™ o oo
- X D7LQMJ¢ QN Hﬂﬂ_A ]mm7,1_.ﬁ ]‘_@lx 0 WX
Pl M > s xR s W AT AENT N gy A g
R o i - SR e B Sl - N
o»ﬂommmgmz_zl%hﬂﬂﬂmEMELﬂlﬂrhMEH,WEHQME%HIZMOHIME&N_ ﬂﬂ
trsrssEagMiPiesagrrrsr TR N TN ot x T 1 »g
W WHEHETRREITFEERTINTHEHaREPT 08 Ny Xy @
Py RFEERNETFEFTYFEFRLATTU RSN BRI gl Ty TRENFB g W
T FFNVFET OFFTETIHTFT L OTER ORARXP TT BB =
% o) &) = = =T
i) © s = s o)

HAgo|t}. 471wk

T .

T

s}

3}

=



@)}

WO 2016/175393 PCT/KR2015/008642

[45]

[46]

[47]

[48]

[49]

[50]
[51]

[52]
[53]

[54]
[55]

X .

B4 o R el R B, Mg 5,
, MALDI-TOF(Matrix Desorption/Ionization Time of Flight
Mass Spectrometry) ¥-41, WFA} 41 1 o] 241 WAL o] Ehabyl, o $-=1e] 221 vl o]
A, 2AE WA/ 9%, 2R 94, 1A 18 B4, 20 27195
A, Ay A2 v e 1 9] - A 254 (liquid chromatography-Mass Spectrometry,
LC-MS), LC-MS/MS(liquid chromatography-Mass Spectrometry/ Mass
Spectrometry), U EE = ! ELISA(enzyme linked immunosorbentassay) =

9lon} o) & A §HE = AL ol

Asteli= A& 233 5= Q)
woh A g JE A3 AS 9lele] ] @il A =8 S48
A A += IRF7, DOCK2, & HBBZH-§ A8l ¥ = ghul A of Eo]4 o g A33e)=

"= A el dhal A A A E = o] A%l
} A += 471 PARP4, VDB, LAMBI,
H = 1 o]/ @A) ts) Sol& o=
G2 A R AT A E 2T
3

< 2A
= FAACN de TA R 7w s o] E5tel

et of e, A HAje 7
A Aol 754 Q) dol e Hojw g AT V%S WAt Y dHe

5:51H, Fab, F(ab), F(ab) 2 & Fv 5°] 1T}

wouge gE g, 4] 99 9% 28 Ade 242e xies, 2
A2 A3 A0g N ES ATk vheR s, 4] 7B

g, vhgh e, Y] S @A A% Awg Ve YA o] 439 @
B EE ol ge] ThE TAAY 2AE, 89 E 4B U ZHsl]
F4E & g

W3 vk A 8

T, ELISAZ 337 9l dadh 45 e 48 xdss
1et 7| E 5= 9tk ELISA 7| E= 7
st} 7] A = 2 ab] a

o
=2
)

i o



PCT/KR2015/008642

WO 2016/175393

gae

FA =,

T
T .

gl A<l 8l

o]
HE-S-

ENA-4

3t

o

%"

1 ] o)
A =

ks

il

t}

=
H

—_—

)

—

BHXE

il s

EE=Tz

A o] t}. B3 ELISA 7]

2

|

EL
—

G A

A(e:

, B

A, 220 G(chromophores)

b

[56]

2 st

3, v}

[57]

]

[e)

2] 31 = (rapid) 71 E

T
T .

3

j

Z

| o] . FE 3 2 )

FA =,

T
T .

719l 9

I

ol

ok

-

~

ol
ol
2
ol
plo
il
Bl
m})

[58]

ol 5]
A EHoR

To-

=

T

[59]

A~
T

]

[e)

E

MS/MS ¥.= <1 MRM(Multiple reaction monitoring) 7|

T
T .

at

3

21T}, SIM(Selected Ion Monitoring) ©] &

ol

L

—_
o

To-

Hrh -3 4 o = SIMel| A

ol A

&

ol & 0% A}

A7 A A = o

A%E B R, of

ks

¥ =

5]

7
RUN)
oo
.m%
5 -
= ]
: 5
m s
EX
d jant
s v
o o
=T
=T
£y
=
¥ T
= o
N %o
o
. X
n T
e
(-
L
e
H A
s T
< o
o lijo
oy ol
8]
XY EE
o o

I

B

—

W

[60]
[61]

TH

=0

H

AR Al



PCT/KR2015/008642

WO 2016/175393

[62]

2] ™ 2} 4] 4 (Poly (ADP-ribose) polymerase 4, PARP4), H] E} 71

3
=

(ADP-2] B.2)
D-23

-1

sh} o] o]

! (Vitamin D-binding protein, VDB), 2 1] A B -4 |

R

T
T .

(Laminin subunit beta-1, LAMB1).0. & o] 0] 2l Fof| 4] A ¥ x|

wK

o
A

—_
o

0
i:l
ol

—_
o

Q1Z} 7 (Interferon regulatory factor 7, IRF7), Al 322 ¥ w2l o] gjt] 7| o] ¥ 2

(Dedicator of cytokinesis protein 2, DOCK2), % 3]l

St o) 4bel v

T
T .

(Hemoglobin subunit beta, HBB) & ©] F] 7] ol 4] A 8l %

wK

o
)

—_
o

0
i:l
ol
N
i
e

o)

ARl A

&

3 Ade 9

&

W
q&ﬁ

i

—_
o

ok

-

—

0

TH

[e]
T

|

~}7] PARP4, VDB, % LAMBI1

2

[68]

T
T .

s

[69]

U

n %

< A
G
¥ W
T

[71]

T T



WO 2016/175393 PCT/KR2015/008642

[74]

[75]

[76]

[77]

wld 3 2w Sy, 2]k ulely o] A o], MALDI-TOF(Matrix
Desorption/Ionization Time of Flight Mass Spectrometry)-2], WA H 147,
WAL BAbY, 29T E R We] SbY, 2 E 90719 E, 29
QA A 18 B, 23 7195 A, ol
A=ZvpE 18 9] - A %54 (liquid chromatography-Mass Spectrometry, LCMS),
LC-MS/MS(liquid chromatography-Mass Spectrometry/ Mass Spectrometry), il =&
5, 2 ELISA(enzyme linked immunosorbentassay) 5 ©] .21} ool #|$t=] =
22 oyt

kg o] -7 2] Q1 4 Al o o] A 3=, PARP4, VDB, LAMBI, IRF7, DOCK2, HBB,
C4A, LBP, 2 APOC29] i d e = A & 54 & v ulshr] fsA,
LC-MS/MS 1= Ak

—

2 AAE A 3o
FAlSH A A e ey, o] &
= 2 Mushy] 918 2l om Mok o] Welvt o &

/\1/\]04

al-
= = =
Aoz 2 S oA A
_]_ R )
= i 1

=2

H G e 3RS oA Ik 2 vhg)
(0~50 %), 2L Y1 (50% ©]’H 2
3] g ol whet A A, 5 9
o]5 FAEZRE AN B E A H 5}

AA A 2: gk} d o Al 5= €] abundant YA €] 4| A

A7) Ao 1ol A 2 e gl Al o] vhlAl Z= 1470 2] high-abundant
ol 2l (Albumin, IgG, antitrypsin, IgA, transferrin, haptoglobin, fibrinogen,
alpha2-macroglobulin, alphal-acid glycoprotein, IgM, apolipoprotein Al,
apolipoprotein AIL, complement C3, transthyretin) ©] 24| 3}5= H] =2 H A

A o] 95 g0 D 3ke), whalA] | o] & 147] 9] high-abundant ¥ A 2 213} 0]
A} A5= low-abundant W 2 & A1 gl Qlof A W1z ATt et

=
] -0l A7) 147) 2] @ el 2 S MARS(Multiple Affinity Removal System)
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[86]

[87]

[88]

column(P/N 5188-6558, Agilent)= &-38to] A| 73131 o, & vhil A vkZ o] 3
A o) AR-g3t ST

A 4 & =, MARS(Multiple Affinity Removal System) column(P/N 5188-6558,
Agilent)& ©]-8-3}9, high-abundant T8 2 & A A sh= 2g -2 o} o)

AT e 10 A FH]E F B A E 40 well 50x protease inhibitor(Roche) 2 ulE % 31
Buffer A 60 W& o] 410 =91t} o] %, 0.22 um filter(Agilent, P/N 5185-5990)°]]
7] protease inhibitor@} Buffer AE 4]0l A5 & Hal A7 E
0] -8-3}](14400 g, 1min, 4°C), A}o] =7} 2 3HE] & A A3} T} ©]F, HPLCO)
MARS columne $1°23}¢] 531 mobile phase A(Buffer A), B(Buffer B)E& =&
H5=3ivt

Mobile phase AE ©]-&3+o] 303 7 21 P35 A2 F of el o] i 13
& Z712] mobile phase gradientE ©]-83l0] A5 & ¥-2]51% o,
flow-through(9~17 min), elution(21~23 min) Al {F the] A7 E 2 ml tube®ll %A
TSkt 471 Flow-throughol A 0] %1 Al &= 10 K filter tube®l] g 3L
AAE-2] 715 0] 8319 (14400 g, 30min, 4°C), 2 m12] Al & & 50 W7HA] 535S
T8t
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[89]

[94]

[Table 1]
HPLC At29| mobile phase gradient

LC Timetable
Time %B  Flow rate Max.
pressure
1 0.00 0.00 0.125 60
2 18.00 0.00 0.125 60
3 18.01 0.00 1.000 60
4  20.00 0.00 1.000 60
5  20.01 100.00 1.000 60
6 27.00 10000 1.000 60
7 27.0 0.00 1.000 60
8  38.00 0.00 1.000 60
AAl e 3: A A 7 9] Eto] =3}

AFH 75 55 H42 98] @A S enzyme (trypsin) = ©] 831

HElol = w9 2 df sk Bpgo] AdHojof oz v &3 & 1Y &
Elo] = HH 5 A A E 53T

abundant T 2 o] A 7 60ug®] -5 5ol 3l @5t D AA & 50 el 150 pl e
DTT & (H % 5% 6M urea, 10mM DTT, 50mM tris)S 4 o] =1 37 °Cell A
1A 7F &<t HE-2 (Reduction)3F2 U 471 200 ul2] ¥H-& 9 (reducted) A4 2<ll 20
ulel TAA 8 9(FF 55 : 5.45M urea, 50 M IAA, 50 mM tris)S =] €] 3+ 3,

T Fol A 3047 A 2ol A dEg(&d A o] A)ATZT 2, 1 ml Tris & <% (50mM
pH 8) (H& 5% ; IM urea, 50mM tris 3 <& volume 1.2 ml)-S Al ol ¥ o301},
o] %, EFAl &M 5ul¥ FFsto] 37 °Coll A 1241 gF BE-SA] Z T
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[95]
[96] A Ao 4: F1Elo] = A 7 2] TMT(Tandem Mass Tag) 6plex A] &F2 o] 831 37X
[97]
(98]

ARREA 7 A G A 72 flshe] URPA QR AR 5| 3= TMT-6plex
Alokg AMESEA, 6719 Alm TLFell ZH7] thE A9 2] £ o] P-(reporter
ion) & 7F%l TMT reagentE WH3A| ZITHEE. 2). 3£ 2% 1% E = EA3 2| X H
o]=9] T7FE ek Aol
[99] [Table 2]

A (%) HY gk

X 282 0% 126 127

Z Q83 0-50 % 128 129
T QBIF 50% O]AF 130 131

[100] Al 34 fHERe] =38} 5 Al =0 200mM TEAB 50 uLE ¥ 31
-84 (vortexing) # 22 ¥ T2 (spin down) A A TF TMT A 9F tubel] Al &

o] &S A o]&ar, TMT A 2Fell 100% ACN 41 uL= 231 58 Al (vortexing) 2 2~ H
Uh-&(spin down)= A A3 thkit P} B o] 7H= ACN o] A3l 1o,
peptide 25-100 ug®ll ACN 41 uL7} E017h). o] F TMT A F 41 uL-& sample
tube(Peptide)°ll & ¥, & % (vortexing) # =3 T (spin down) F A 20l A]
1A ZF HE-S- Al ZA T} 5% Hydroxylamine-2 sample tube©l] Z+2+ 8§ L % a1
=84 (vortexing) #} =3 ThF(spin down) -, 154 &t A ol A
A * (quenching) 3} % t}. ©] -, A=, & 2] labeled sample 99uLE 27} thA
8he] A e-tubeol] B3k

[101]

[102]  AAd S5 HEbo] = R85}, LC-MS/MS ¥4 9 Ho] ¥ 4] 423

[103]

[104]  FEb| = A 27} 7hX 3L Q3= -8 =32 B34 (complexity) & &©]7]

Aste] Feto] =7t 7FA) AL = AL PL4LE o] &3to] ¥ &3S 353t

[105] WA, TMT reagent”} A1 ¥ FElo| =& @ 3 7 8] 4] B 3 (offgel dilution
buffer)ol] =t} @ 3 A 3 2 x| o] B (Offgel fractionators) (3100 offgel
fractionator, Agilent)®ll IPG strip@} combg 2 %3+ 2 4471 bufferel] <o} =
MEE W81, 4000 Vel A 241 3t &' (running) 3 G TF. 7 & F-7Fol A ]
A2 E wbeell %31 F Az oW, A 5ol Hol 3= reagent Al 7 & 9135}
€l % (desalting) erﬁ = sk

[106] Ao peptide 52 =2 w8l 57 =2 AAA-E 7FA] = UPLC system&!
Easy-nLC (Thermo)®l] RP(reverse-phase) columng ©|-8-3}] peptide 7} 74| =
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[107]

= (hydrophobicity)°l] ©] &l 2] 8}t UPLCel ¢] 3} 2] ¥ peptides >
35, =2 4 &4 (High resolution/high accuracy)S 714 = A& 417121
Q-exactive (Thermo)®ll o] afl AA|gF o = A 4= 5} 3] T} Q-exactivel] o] 2
A o] 7 raw datas -2 Proteome Discoverer software (Thermo)2] SEQUEST
dare] e So A E- S LA 8Ho], peptide ot & H & &4 8} 1Tt Scaffold
Q+ (Proteome software) & ©]-&35}o] 574 ¥ ©w A of o 3t validations
T8t o, =3 TMTOl A dofxl 4% J B E F%313lth R package =
shutQl IsobarE ©]-&ato] FA A Q1 HA41& Falatgl o, 2 151kl F94
Al W ko] zpo| 7F = @A 8- A A5 T (p value < 0.05)

338 H e SR/ e ShAkE TLgoll A D o ARe] Apol ol o] &l e ol
fod A =l 7t Vs @A 1007 9] TR S ERA Aot

BB
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[108] [Table 3]
No. Gene Protein name
name
1 C4A Complement C4-A
2 APOC2 Apolipoprotein C-II
3 LAMB1 Laminin subunit beta-1
4 PPBP Platelet basic protein
5 LBP Lipopolysaccharide-binding protein
6 IRF7 Interferon regulatory factor 7
7 CAl Carbonic anhydrase 1
8 SERPINAL | Alpha-1l-antitrypsin
9 HBB Hemoglobin subunit beta
10 HP Haptoglobin
11 DNAH9 Dynein heavy chain 9, axonemal
12 FLNA Filamin-A
13 HBA1 Hemoglobin subunit alpha
14 HPR Haptoglobin-related protein
15 JHDM1D | Lysine-specific demethylase 7
16 SYNEL Nesprin-1
17 DNAH6 Dynein heavy chain 6, axonemal
18 FGA Fibrinogen alpha chain
19 FGB Fibrinogen beta chain
20 FGG Isoform Gamma-A of Fibrinogen gamma chain
21 CRP C-reactive protein
22 CCDC164 | Coiled-coil domain-containing protein 164
23 COG6 Conserved oligomeric Golgi complex subunit 6
24 FAM179A | family with sequence similarity 179, member A
25 ICALL Islet cell autoantigen 1-like protein
26 TTC40 Tetratricopeptide repeat protein 40
27 HSPA4 Heat shack 70 kDa protein 4
28 S100A9 Protein S100-A9
29 S100A8 Protein S100-A8
30 NOTCH2 | Neurogenic locus notch homolog protein 2
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[109] 31 TF Serotransferrin
32 ZG16B zymogen granule protein 168
33 JARID2 Protein Jumonji
34 ATP2B3 ATPase, Ca++ transporting, plasma membrane 3
35 CCDC88B | Isoform 4 of Coiled-coil domain-containing protein 88B
36 SPRR1A small proline-rich protein 1A
37 HRNR Hornerin
38 DCD Dermcidin
39 NRP1 Neuropilin-1
40 CNTRL Isoform 5 of Centriolin
41 LYz Lysozyme C
42 IGHG3 immunoglobulin heavy constant gamma 3
43 RPS27A Ubiquitin-40S ribosomal protein S27a
44 KIAA0196 | WASH complex subunit strumpellin
45 MMP9 matrix metallopeptidase 9
46 PIP prolactin-induced protein
47 PPFIA2 Liprin-alpha-2
48 URB2 Unhealthy ribosome biogenesis protein 2 homolog
49 SF3A1 Splicing factor 3A subunit 1
50 FAH Fumarylacetoacetase
51 FSIP2 Fibrous sheath-interacting protein 2
52 MYOM?2 Myomesin-2
53 PARP4 Poly [ADP-ribose] polymerase 4
54 PLEKHA6 | Pleckstrin homology domain-containing family A member 6
55 PPIG Peptidyl-prolyl cis-trans isomerase G
56 WAC WW domain-containing adapter protein with coiled-coil
57 CNGA3 Cyclic nucleotide-gated cation channel alpha-3
58 ARID5B AT-rich interactive domain-containing protein 5B
59 MED23 Mediator of RNA polymerase II transcription subunit 23
60 CULS Cullin-5
61 KANK1 KN motif and ankyrin repeat domain-containing protein 1
62 RAB3A Ras-related protein Rab-3A
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[110] 63 GDI2 Rab GDP dissociation inhibitor beta
64 ZAR1L ZAR1-like protein
65 DOCK2 Dedicator of cytokinesis protein 2
66 P7ZP Pregnancy zone protein
67 BPIFA1 BPI fold-containing family A member 1
68 CEP250 Centrosome-associated protein CEP250
69 ATP13A3 | Probable cation-transporting ATPase 13A3
70 DENNDG6A | DENN/MADD domain containing 6A
71 TOP2A Isoform 4 of DNA topoiscmerase 2-alpha
72 CACNALC | Voltage-dependent L-type calcium channel subunit alpha-1C
73 KIAA1551 | Uncharacterized protein KIAA1551
74 NCOR1 Nuclear receptor corepressor 1
75 C18o0rf8 Uncharacterized protein C180rf8
76 MOSPD2 | Motile sperm domain-containing protein 2
77 LTF Kaliocin-1 (Fragment)
78 MBL2 Mannose-binding protein C
79 TPM4 Isoform 2 of Tropomyosin alpha-4 chain
80 TSCL Hamartin
81 RHOBTB1 | Rho-related BTB domain-containing protein 1
82 SAAL Serum amylcid A-1 protein
83 PHEX Phosphate-regulating neutral endopeptidase
84 DSP Desmoplakin
85 NINL Ninein-like protein
86 ARLGIP4 | ADP-ribosylation factor-like protein 6-interacting protein 4
87 KIAA1522 |Isoform 2 of Uncharacterized protein KIAA1522
88 SAA2 serum amyloid A2
89 HEG1 Protein HEG homolog 1
90 ABCAL3 ATP-binding cassette sub-family A member 13
91 AKR7A2 Aflatoxin Bl aldehyde reductase member 2
92 GTF3C1 General transcription factor 3C polypeptide 1
93 SUMEF2 Sulfatase-modifying factor 2
94 ABCC1 Multidrug resistance-associated protein 1
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[111] 95 GTF3C3 General transcription factor 3C polypeptide 3

96 SCUBE2 Signal peptide, CUB and EGF-like domain-containing protein 2

97 FNIP1 Folliculin-interacting protein 1

98 OSBPL6 Isoform 3 of Oxysterol-binding protein-related protein 6
99 RUSC2 Iporin

100 GC Vitamin D-binding protein

[112]

[113] A Al o 6: MRM (Multiple Reaction Monitoring)-&- &-+ H}o] @ A &1 4 Z-

[114]

[115] vlol @ wlA 1 A FS fste] &} vlo] & vl7] $H.5"2] MRM transition &
Argstith @ sty o 3719 peptide S A G 8 aL FEFo] = 37 €]
transition listE 414 6} 1 TF. MRM transition®] 414 - skyline software
(https://skyline.gs.washington.edu/labkey/project/home/software/Skyline/begin.view)
E A}L-235}% 31, NISTOl) A A &3F= MRM transition database & AF-83}¢] transition
S A8kt o] W A VS vt vk

[116] 1. 6 < Length <20

[117] 2. Charge state =+2 or +3

[118] 3. No M, W (Oxidation)

[119] 4. NTT=2

[120] 5.NMC=0

[121] 6. Neighboring KR =0

[122] A ¥ peptide transition> d N A 7T E 0]-8-31o] MRM 4] & 4 8 5} o]

=308} 2| 71 transition®] % A 22135} U} Transition®] &1 =24 -&
o2 d
[123] 1. skyline °l| A A & &} dot-product score7} 0.8 ©] 7.
[124] 2. &L gF MS1o A 34 =] = 3 & 9] transition peak©] & Y $F retention time | 4|

co-clution ¢3¢,

[125] 3.33] RHE-3 F3lo] Al A 2L+ retention time-S 7HA] = 4] o]

[126] 4. S/N > 10 ©]/2] peak area intensity S 7}X]=%] o] -,

[127]

[128] d TE G 1007 Fel A, B S SAE A E Y 2 5ol whet

oA UA EEAFe] xFo| 7 = dW A R A FH 412 PARP4, C4A, APOC2,
LBP, VDB, LAMB1¢] &l 33} 6719 @bl Ao Q& 1 F=2). FA 2 o=
AZTE Gl oA, PARPAT= @ 2 A Y8 ol v)dl] = 23wl A
PARP4 ¥ 2l o] vl&] o] 7k 4319 o, C4A3= A Y& ool v) el a1 98 ol A
C4A DA o] whdl o] 2435 o, APOC2E A 918 ol vl8) & A, 32
A BT A APOC2 @A o] Wl o] F-718151 oW, VDB A 9 & rol
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[129]

[130]

H & = Y&+, 2 Y- 25 VDB @A o] w3 o] 7+ AE o LAMB1S
ol A1 LAMB1 ©H¥ 2l o] vl o]
kgl o, LBP= & Aol vl s]A a2 91wl A LBP whif A o] dh& o]

Ee 0171 IH D}Hﬂﬂ 1007)] Fol A, i Eoll A DA 2 {5l upef
VAl wFa k2] zpo] 7t 9= vl A & 5% 212 DOCK2, C4A, APOC2,

IRF7, HBB, LBP¢] &l @3}i= 671 & @bl Ao] At 2 #x). FA 4oz, d5H
A Fol M IRF7-2 Al A wtell Hlal 5 A g, i A B5ol A IRF7
ka2 o] W& o] F7}15}9) AL, DOCK2+= A gl wtell vl 8] & g, 2L A8l
ol 5 DOCK2 w2 o] W& o] 7+ 43}l AL, APOC2E= A Y@ woll vl &f &
A gt 2ol A APOC2 v A o] whe] o] 7+ 43}9] 31, HBB= A
o ¥]al 2L ¢ atoll A HBB ¥ A o] ulh& o] Z7}13} S L, LBPE A
| vlel 5 93], A Rt el A LBP WA of w3l o] F7hal gl L,
= Al vlal 3 ool A C4A DA o] o] FThEhg
glskgit.

3 4= MRM (Multiple Reaction Monitoring)®l] AF-&-%¥ HE] = A L2 Vel
AR HEnAd/dnd g dae a5 = dnde AHE AL s

ek Aol

-

ngjgjgm

> o o m -n

TR
9
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[131]

[132]

[Table 4]
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oYl

TS K K| T}

el d SR OF7 BHE

Index Accession No. Protein name Peptide sequence Target ion  Q1/Q3
1 QYUKK3 PARP4 NGETAEQLQK y7  559.6/818.0
2 B4DDHO C4A VDFTLSSER y7  527.6/5916
3 K7ER74 APOC2 TYLPAVDEK y6  518.6/658.7
4 P02774 VDB VLEPTLK y5  400.5/587.7
5 G3XAI2 LAMB1 ISGVIGPYR y5  481.6/605.7
6 P18428 LBP ITLPDFTGDLR y8  626.1/923.4

Sz ERHA FC O

Index Accession No. Protein name Peptide sequence Target ion  Q1/Q3
1 Q92608 DOCK2 DILLPVITK y5  506.6/557.7
2 B4DDHO C4A VDFTLSSER y7  527.6/5916
3 K7ER74 APOC2 TYLPAVDEK y6  518.6/658.7
4 Q92985 IRF7 ATDPQQVAFPSPAELPDQK  y9  680.3/984.5
5 P68871 HBB EFTPPVQAAYQK y9  690.2/501.6
6 P18428 LBP ITLPDFTGDLR y8  626.1/923.4
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A9

P93k 1] =9 (ADP-2] B.2~) =2 ™ 214 4 (Poly (ADP-ribose) polymerase 4,
PARP4), H] E}7l D-Z2 3 @8 (Vitamin D-binding protein, VDB)
2 2br e A Bf-5 W -1 (Laminin subunit beta-1, LAMB1) . &
o]_E,_o] 2 -9 }\1 A g = 5} o]/\L/] D}uﬂ A s 744 J3}=
AAE Fas = v gl da d 2 A Aug E*é%

[7d -3} 2] <l E1 ¥ & Z4 212} 7 (Interferon regulatory factor 7, IRF7), Al 322

& bz o] d ] A ©] E] 2 (Dedicator of cytokinesis protein 2,

DOCKZ) 2 F| 2= =2 A B F-5 W EF (Hemoglobin subunit beta,
HBB)= ol #0171 ol 4 4115 3= ahu} o] ahol Wl 5
Z2A351= AA S 2, G 3 F 2 A3 Agg

L =1l H 1 =t el e

O

[ 3] A = A2, Y] A FES S48 A= A
H T

[7d -3} 4] A 18 == A28} 9101*1, 71 f;i% 3

,
[¢]
=
=1
o
(¢}
&
¢}
=
o
)
w2

N
>

[7d -3} 5] A 18} == A2t

[ -3 6] A5akel] oA, 7] 71 E= ELISA(Enzyme-linked immunosorbent
assay) 71 E, @A ] 7] E | ¢ 1] = (rapid) 7] E &=
MRM(Multiple reaction monitoring) 7] £%1 A1 <1, &3 3 2+ 2 31
g 71 E

(713 7] (a) F =4 Al R 2 7E] &2 (ADP-2] B.22) =2 b4 4 (Poly
(ADP-ribose) polymerase 4, PARP4), B]E} Y1 D-A 3} v 2 (Vitamin
D-binding protein, VDB), & 2} A B £-51 #E}-1 (Laminin
subunit beta-1, LAMB1) 2 & o] F o] 7] o] A4 A 8l 5] = s}
ol o] thil A o) ke =E S S5k Ul ¢
() 47] @ BANA S5 @] WA £EE A BT
A 59} v uE= GA S zéLg}L HE Al da & 23

(o

= - [e=E Sale RiNe] A — R R
g 9t gH o] AlF W,
R (a) =34 A 52 HE A E 24 {12} 7 (Interferon

&=
regulatory factor 7, IRF7), A| 324 <& w2 o] t|t] Al o] 2
(Dedicator of cytokinesis protein 2, DOCK2), & 3| F.= 24l

A B $-51 W EF (Hemoglobin subunit beta, HBB)® ©] 50 %] o] A]
AEE) = s o) o] Wl B S 28 S Qe v 2
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[47% 9]

[7d7-8 10]

74738} 11]

[7d -3} 12]

PCT/KR2015/008642

() 7] () SANA S48 g vyl S 4y 2T

AzshulwetE @8 Edehe, dawd R S 2

A 93 YR AF

A 78 = Algedol] 9lojA, vt
A=)

A2 Ak oA JHA o] Held
A 5o 47| dul A o] whgl o] A4 thaat A= o] w2 o
e FERY Y S A, A FA Ao R Adet=
A EXOE oh=, I Fa As xldhs A AR AY
.
A7E = ARl oA, 7] D FER AR W EF, S
74 3}, & A 3 ZH(in-stent restenosis), A+t A A, =
EMA QA AR, o FA A S A AR Al
A7E = AgE ol oA, 7] il E I E S8 Y
o) Sol Ao w Ajtel= FAE o]l &ake= A, d F A
A XS g R o] A .
A7 = AgEel oA, AV il B =E 54 =
H ol bz 3 JA] WA S A, 915 8kl of Ao,

MALDI-TOF(Matrix Desorption/Ionization Time of Flight Mass
Spectrometry) %4, AR 1 o 54T i) W of Shab
egaHRY WY T, 2AE WA/ F, 2HU A,
BA g BA, 23 Y19 F B, 9

AR v e 18 94 &4 (liquid chromatography-Mass
Spectrometry, LC-MS), LC-MS/MS(liquid chromatography-Mass
Spectrometry/ Mass Spectrometry), 9] 2~8¥ &5, 2 ELISA(enzyme
linked immunosorbentassay)@® -/ ¥ - S 2 FE HME ¥ = A
o] &3l 35tz A& EH R o, AR F A A3 Adke

A G E o AT .
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[Fig. 1]
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[Fig. 2]
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