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(57) Abstract: The present invention relates to: a biomarker capable of diagnosing a corneal
endothelial cell dysfunction; and an information providing method for diagnosing the degree of
corneal endothelial cell dysfunction and various diseases associated therewith by using same. The
present invention can rapidly, easily and accurately diagnose a corneal endothelial cell dysfunc-
tion or the degree thereof by measuring the expression level of a biomarker protein of the present
invention or a gene encoding same in an aqueous humor, and thus disease/injury such as Fuch's
dystrophy, superficial wounds, pseudophakic bullous keratopathy, endotheliopathy or vision loss,
which can be caused by the dysfunction of corneal endothelial cells, can be diagnosed at an early
stage, or the progress and prognosis thereof, or treatment effects thereon can also be traced.
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Bk o] o g dof] wp =, CST4(Cystatin 4), LCN1(Lipocalin-1),
CD163(Cluster of Differentiation 163), ITIH3(Inter-alpha-trypsin inhibitor heavy
chain H3), FCGBP(Fc fragment of IgG binding protein), VCAM1(Vascular cell
adhesion protein 1), VIM(Vimentin), COL5A1(collagen type V alpha 1 chain),
CRYAA(Alpha-crystallin A chain), ANGPTL7(Angiopoietin-related protein 7),
C1RL(complement C1r subcomponent like), CRY AB(crystallin alpha B),
LYZ(Lysozyme), PLXNB2(Plexin B2), SERPINF2(Alpha-2-antiplasmin),
C1QB(Complement Cl1q subcomponent subunit B), SERPIND1(Serpin family D
member 1), VIN(Vitronectin), SERPINC1(Serpin family C member 1),
KNGI1(Kininogen 1), APOH(Apolipoprotein H), A1BG(Alpha-1-B glycoprotein),
C8A(Complement C8 alpha chain), FETUB(Fetuin B), AFM(Afamin),
SERPINA3(Serpin family A member 3), CPB2(carboxypeptidase B2),
C1QC(complement Clq C chain), WFIKKN2(WAP, follistatin/kazal,
immunoglobulin, kunitz and netrin domain containing 2), TMSB4X(Thymosin beta 4
X-linked), TMSB10(Thymosin beta 10), AHSG(Alpha 2-HS glycoprotein),
PROS1(Protein S), RTBDN(Retbindin), NPVF(Neuropeptide VF precursor),
C9(Complement C9), LRG1(Leucine rich alpha-2-glycoprotein 1), MST1(Macrophage
stimulating 1), DSC3(Desmocollin 3), CIR(Complement Clr), C8B(Complement C8
beta chain), CLU(Clusterin), CTGF(Connective tissue growth factor),
CFHR1(Complement Factor H Related 1), F10(Coagulation factor X), TIMP1(TIMP
metallopeptidase inhibitor 1), IGFBP2(Insulin like growth factor binding protein 2),
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F12(Coagulation factor XII), PCOLCE(Procollagen C-endopeptidase enhancer),
HABP2(Hyaluronan binding protein 2), SLPI(Secretory leukocyte peptidase inhibitor),
DKK3(Dickkopf WNT signaling pathway inhibitor 3), CRYBB1(Crystallin beta B1),
CA2(Carbonic anhydrase 2), CRYBAI(Crystallin beta A1),

PGAM 1(Phosphoglycerate mutase 1), CRYBA4(Crystallin beta A4), CUTA(CutA
divalent cation tolerance homolog), ARSB(Arylsulfatase B), ALDOC(Aldolase,
fructose-bisphosphate C), CRYBB2(Crystallin beta B2), SERPINI1(Serpin family I
member 1), CREG1(cellular repressor of E1A stimulated genes 1), SPOCKI1(SPARC
(osteonectin), cwev and kazal like domains proteoglycan 1), SDF4(Stromal cell
derived factor 4), SCG2(Secretogranin 1I), COL9A3(Collagen type IX alpha 3 chain),
LGALS3BP(Galectin 3 binding protein), IGHG3(Immunoglobulin heavy constant
gamma 3), HBB(Hemoglobin subunit beta), MDH1(Malate dehydrogenase 1),
IMPG2(Interphotoreceptor matrix proteoglycan 2), GPI(Glucose-6-phosphate
isomerase), TPI1(Triosephosphate isomerase 1), APLP2(Amyloid beta precursor like
protein 2), CLSTN1(Calsyntenin 1), FGG(Fibrinogen gamma chain), VGF(VGF nerve
growth factor inducible), CLSTN3(Calsyntenin 3), HSPB1(Heat shock protein family
B (small) member 1), GAS6(Growth arrest specific 6), LICAM(L1 cell adhesion
molecule), CRYGS(Crystallin gamma S), SIO0A9(S100 calcium binding protein A9),
SEMA3A(Semaphorin 3A), VCAN(Versican), APP(Amyloid beta precursor protein),
SPARC(Secreted protein acidic and cysteine rich), TWSGI1(Twisted gastrulation BMP
signaling modulator 1), ALDOA(Aldolase, fructose-bisphosphate A),
SODI1(Superoxide dismutase 1), HBA1(Hemoglobin subunit alpha 1), ENO1(Enolase
1), SORCS1(Sortilin related VPS10 domain containing receptor 1),
GALNT2(Polypeptide N-acetylgalactosaminyltransferase 2), AGRN(Agrin),
ATP6API1(ATPase H+ transporting accessory protein 1), OPTC(Opticin),
FSTLS5(Follistatin like 5), C2orf40(Chromosome 2 open reading frame 40),
FGA(Fibrinogen alpha chain), TPP1(Tripeptidyl peptidase 1), FSTL4(Follistatin-like
4), APOB(Apolipoprotein B), TGFBI(Transforming growth factor beta induced),
GOLIM4(Golgi integral membrane protein 4), XYLT1(Xylosyltransferase 1),
ITM2B(Integral membrane protein 2B), FABP5(Fatty acid binding protein 5),
TKT(Transketolase), EFNAS(Ephrin AS), PPIA(Peptidylprolyl isomerase A),
SCGS5(Secretogranin V), CPQ(Carboxypeptidase Q), C3(Complement C3),
B4GATI1(Beta-1,4-glucuronyltransferase 1), NEO1(Neogenin 1),
HEXB(Hexosaminidase subunit beta), IGHM(Immunoglobulin heavy constant mu),
APOC3(Apolipoprotein C3), LYNX1(Ly6/neurotoxin 1), PSAP(Prosaposin),
ENPP2(Ectonucleotide pyrophosphatase/phosphodiesterase 2), SEMA7A (semaphorin
7A (John Milton Hagen blood group)), MAN1A 1(Mannosidase alpha class 1A
member 1), CHRDL1(Chordin like 1), F9(Coagulation factor IX), HRG(Histidine rich
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SERPINF2, C1QB, SERPIND1, VIN, SERPINC1, KNG1, APOH, A1BG, C8A,
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Ao+ 24 7he vk & g o] B4 4, 3 A= A7) vlo]l b7 v o
el 5ol 2 o r Agsts A S ou gt 2 g o] A= vEE dA,
G2 A A2 A E B 2Egs AT A G Al €
TAH V|E& o] &3] folgtA AlxE 5 Ut A E B0, UEE A=
7] vtol b @A of ghel 3 F= ol FASHAL TEEEH A st
A E L8t dA & 5ot Y= ek G Aol 9l A
el ol s AatE 4= gl olel g 2 A= F4, B 4 Aol 2,
A, &, 7 Tl Ao TEETH AxE 7 vk 3 9EE A=
S Al del F4] 8 sho] B.g] v} ¥HH (hybridoma method; Kohler 2 Milstein

[24]

[25]

[26]

(1976) European Journal of Immunology 6:511-519 #22), H= 32| 3}
glo] B .2 g] 7] <% (Clackson et al, Nature, 352:624-628, 1991; Marks et al, J. Mol.
Biol., 222:58, 1-597, 1991 %)& o] &3] Alxzd &= vtk A7 e =w
Az A= 24 A79E, 54, 9 AA, ol 2 nst A= E 1, 213514
ARatE Y] Fo| WhH& o] &ato] wul, AAE = AT gk, kg o
A= 270 Ao A L2 A SHE e A gyt
ofuie}, aA H-2ke] 7]5 411 A ol A F2Ee] 75 A <l
W ol g Aol gl A3 V5 s
F(ab)2 2 Fv 5ol T}

B kg of] 4H7] "PNA(Peptide Nucleic Acid)"= 1824 02 A1 ¥, DNA =&
RNA®} H| =8 S5 & 7Fe] 71, 1991 9lnk= 3 skzl o 8-l 2] Nielsen,

g

o A

Mb-g B 2748 zhEv) 7ha), PNAE fJEto] = A gol] of ] 2% sk g
N-Q2-obr| el d)-= 2] Al &4 & 7HA ), o] & <13 DNA H1= RNAC] o ¢
A g ol ZA) Z7hE o ¥ AT, Awk B4 E ehe Al A8
AL-8-%¥ 31 91T} PNAT 3 [Nielsen PE, Egholm M, Berg RH, Buchardt O
(December 1991). "Sequence-selective recognition of DNA by strand displacement
with a thymine-substituted polyamide". Science 254 (5037): 1497-1500]°l /34| 5} 7]
THAIE o 3l

2 g ol A A7) ek " S AL i flERo] = EAbol ], e &
Ak o] 18- - [Bock LC et al., Nature 355(6360):5646(1992); Hoppe-Seyler
F, Butz K "Peptide aptamers: powerful new tools for molecular medicine". J Mol Med.
78(8):42630(2000); Cohen BA, Colas P, Brent R. "An artificial cell-cycle inhibitor
isolated from a combinatorial library”. Proc Natl Acad Sci USA. 95(24):
142727(1998)1°l “FAI kA A = o] A

H o]

¥ o) 4] 4] vtol oA Bl A S Iy FAAe] WA FEL
S shiz AA = 3] vhol ek A B AS g sk FA Solqow
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[27] g o A A7) refol s B A f A DS QIA B H S B A,
el g oJubgke] ejolw g ket upkAl s =, SolAd E WA S
7HA = A AAE Al et Zefolw Aot satoln of Ak A dol Al g
A Eh= v]-3 A A D3} B A A= AL oloj A, AR A QI ol A3}
TAE FFote 24 A LRt FE St v 5ol 4 S35 {dshA
zepolmd o), & ool FoldE = 9tk

[28] Vo A A "ZrRE e A s o] AEstala)l obi= 14 =4
EolA o AFs 4 v 242 A, 7] A%S S5t Sold o=
AE e 24 249 EAE AT 5 e =4S Yujgit), 22 H 9
T GANAM SFA B2 A= EEEA A glon,
Hl-2+2 5} 7| = PNA(peptide nucleic acid), LNA(locked nucleic acid), $]E}o] =,
2 JElol =, Gl A RNA == DNAY = Jlom, 714 vk Al sk A =

A= ol A

32
1% Zgshz dow,

Fref B A ol oF frARgE A Ham AYA] L] ol A Az
A 5o, ahk, Gl A vAE, T2 &5 Ax L 7H, A4 A E, DNA, &
RNAY 7= 312 ™, DNAE cDNA, 71+ DNA, &8 F 28 QEfo| EE
¥3+31H, RNA= Al % RNA, mRNA, & ¢] 21729 S Elo *
A o] o 2= A, &, A4, el = 58 Eghst 5= gl
[29] B kg o] 4 A}7] "LNA(Locked nucleic acids)" &, 2'-0, 4'-C W& &l H 2] 2] &
E sk A4l old 2 15 on| gt} [J Weiler, ] Hunziker and J Hall Gene Therapy
(2006) 13, 496.502]. LNA 2 #] 2. A}o] =3= DNA2} RNA Q] dut3] alak ol 7] &
3E3Feb, Watson-Crick 971 4 12 o]l uhet 97] 48 FA S 5 ot kAR
B gk F-2}19] locking' &2 13]], LNA= Watson-Crick 2 gtof| A
8748 3 Adsk#] X3kl ¥tk LNAZF DNA 3= RNA
TEYQLE =] 23, LNAYE Bl w2 A AR 4 72 QB =
B8 o] Fof o]F Al bHA LS =Y 4
Az Pl Al 2 S8 i 7F - 728 F Aol
o243t E o, TAAM L oA Ad 4 o= mRNAS}
e ZolTA ] AL 888, wEUQLE = 7] AE ¢
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)& A7 2 8 2. BFO] Z(dNTPs), Taq-Z 2] W global @ o A AL &4 9}
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m:5L _@tﬂ-nﬂ/} x]\;}_Q_ylEL—_DNAi v
5T DNA R J1E A4 S 19] phle] Ao
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2 AR AR A AA, Bl B FAE 5 Ak L
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ELISA 7| Ex A3ty 34| & A&
A G chromophores), 8.4 (]: &4 <}

75%621— e 01L‘ q_e ‘37(1 E%E'&‘]—%]—

—

g o] =t E 7 oo WEY, B4 skE A E R el A&
A &ol A CST4, LCN1, CD163, ITIH3, FCGBP, VCAM1, VIM, COL5A1, CRYAA,
ANGPTL7, CIRL, CRYAB, LYZ, PLXNB2, SERPINF2, C1QB, SERPINDI, VTN,
SERPINC1, KNG1, APOH, A1BG, C8A, FETUB, AFM, SERPINA3, CPB2, C1QC,
WFIKKN2, TMSB4X, TMSB10, AHSG, PROS1, RTBDN, NPVF, C9, LRG1, MSTI,
DSC3, CIR, C8B, CLU, CTGF, CFHR1, F10, TIMP1, IGFBP2, F12, PCOLCE,
HABP2, SLPI, DKK3, CRYBB1, CA2, CRYBA1, PGAM1, CRYBA4, CUTA,
ARSB, ALDOC, CRYBB?2, SERPINI1, CREG1, SPOCK1, SDF4, SCG2, COL9A3,
LGALS3BP, IGHG3, HBB, MDH1, IMPG2, GPI, TPI1, APLP2, CLSTN1, FGG,
VGF, CLSTN3, HSPB1, GAS6, LICAM, CRYGS, S100A9, SEMA3A, VCAN, APP,
SPARC, TWSG1, ALDOA, SODI, HBA1, ENO1, SORCS1, GALNT2, AGRN,
ATP6AP1, OPTC, FSTL5, C20rf40, FGA, TPP1, FSTL4, APOB, TGFBI, GOLIM4,
XYLT1, ITM2B, FABP5, TKT, EENAS5, PPIA, SCG35, CPQ, C3, B4GAT1, NEOI,
HEXB, IGHM, APOC3, LYNX1, PSAP, ENPP2, SEMA7A, MAN1A1, CHRDLI, F9,
HRG % SERPINF1E o] Fo] 7l ol A éj‘ﬂi-ﬂ 1€ o] ato] vhlA. = o]—a—
A ohE A d g S5k & Egsh= 2 9] A E

F
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TMSB10, TIMP1, LYZ, SLPI, TMSB4X, C1R, MDH1, MANIA, B4GAT]1, GPI,
ENOI, ALDOA, PGAMI, TP11, GALNT2, TKT, TGFBI, LYNXI, PSAP, CPQ,
SERPINI1, COL9A3, APP, CLSTN1, LGALS3BP, CA2, ATP6AP1 X APLP2E
o] Folx oA AElE 15 o]t WhlAl. Ei= o] & I Y El=E AR

o]
AR

rle

EELELNEELPONE

jus)
—|—‘

n}ﬂ TIMP1, FCGBP 2 ANGPTL7 % A5 shuel @i = ol &
he A 5 .
N A 7] Hhol o.rbA @A A £FEL
= groh, ulE A Bl = 4] vho] 2.mbA w
= A, &2 ¥ Elo] =, ] =, PNA(peptide nucleic acid) 2
(aptamer) 2 O] F-o] X o A M ElH & o] S X33
v wgo] 4] vhol Qrh A o] M £E2 54 iz ] ¥4
HPH o 2= izl 2 Bl Ha=gu g7ke vl o] Ao,
MALDI-TOF(Matrix Assisted Laser Desorption/Ionization Time of Flight Mass
Spectrometry) -2, SELDI-TOF(Sulface Enhanced Laser Desorption/Ionization Time
of Flight Mass Spectrometry) -], WA W FA4] vkl tHS SRAbY
LI EY HA A 2AE HARAV|AF, 2AHA AN 1A 1A
VA, 229l AU s B4, N AR vbE e 92 74 (liquid
chromatography-Mass Spectrometry, LC-MS), LC-MS/MS(liquid
chromatography-Mass Spectrometry/ Mass Spectrometry), 9 2=8 & 58 =
ELISA(enzyme linked immunosorbentassay) 5 ©| .21}, o] o] A g% = A&
oft}.
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[55]

[56]

[57]

[58]

[59]

W 0 8 = AR A} 235 AW (RT-PCR), A A 2 I AA}

=3 8. A HE-g-(Competitive RT-PCR), A A ZF G AA} F=3} 8 A HE-5-(Real-time
RT-PCR), RNase H.% %21 "H(RPA; RNase protection assay), ‘=% = 5 & (Northern
blotting) =3 DNA 3 o] 2l o1} o]of] A &5 = A& of}.

v g o A EA sk s A o AE A Al e tiete] S48 E 7] vhol enbA
Gl Ei= o)l & It FAAY] B o] A gzl skl St
T AAE AT, A Wy AEe] Vs e vhe Aol w2 Ao ®

= aAE gt 9l
Ho}p A A o2 2oy ol A A 5hi= v A o] A= 8H4] Al sl o sle]
=72 ¥ CST4, LCN1, CD163, ITIH3, FCGBP, VCAM1, VIM, COL5A1, CRYAA,
ANGPTL7, C1IRL, CRYAB, LYZ, PLXNB2, SERPINF2, C1QB, SERPIND1, VTN,
SERPINCI1, KNG1, APOH, A1BG, C8A, FETUB, AFM, SERPINA3, CPB2, C1QC,
WFIKKN2, TMSB4X, TMSB10, AHSG, PROS1, RTBDN, NPVF, C9, LRG1, MSTI,
DSC3, C1R, C8B, CLU, CTGF, CFHR1, F10, TIMP1, IGFBP2, F12, PCOLCE,
HABP2 ¥ SLPIZE o] F o] o)l Al AEle 15 o] ge] gl = o] &
A= FAA HA ol AAf gzl vste Frbe A9, 2 U9
A3Ee] 75 FA 9 7hsA ol =& Ao o537 5 T

v o] uhe A gk A o A&, H-A 5= A A o] AESHA] Al e st
=72 ¥l ANGPTL7, FCGBP, SERPINF2, F10, PROS1, SERPIND1, HABP2,
TMSBI10, TIMP1, LYZ, SLPI, TMSB4X 2 CIRZE o] F o]l oA Mes 1%
ol/go] YA = ol & I = FraAte] whd ol 4 tixatel vl sted

F7hE A9, 4 is) ALY /5 A b Ae] B A0 5T 5

;

A A
=¥ TIMP1, FCGBP ¥ ANGPTL7 % # o] & 3}i1}o] w4,
At AR wdl o] A4 ol vlste] F7He

¥ T FAL Aol & Ao R o3 4= Qi)

ES E g o A B A sk v A o A E A Al el diste] 574 ¥l DKK3,
CRYBBI1, CA2, CRYBAL, PGAM1, CRYBA4, CUTA, ARSB, ALDOC, CRYBB2,
SERPINI1, CREG1, SPOCK1, SDF4, SCG2, COL9A3, LGALS3BP, IGHG3, HBB,
MDH1, IMPG2, GPI, TPI1, APLP2, CLSTN1, FGG, VGF, CLSTN3, HSPB1, GASS,
L1CAM, CRYGS, S100A9, SEMA3A, VCAN, APP, SPARC, TWSG1, ALDOA,
SODI1, HBA1, ENO1, SORCS1, GALNT2, AGRN, ATP6AP1, OPTC, FSTLS5,
C20rf40, FGA, TPP1, FSTL4, APOB, TGFBI, GOLIM4, XYLTI1, ITM2B, FABP5,
TKT, EFNAS, PPIA, SCG5, CPQ, C3, B4GAT1, NEO1, HEXB, IGHM, APOC3,
LYNXI1, PSAP, ENPP2, SEMA7A, MAN1A1, CHRDLI, F9, HRG ¥ SERPINF1 &
o] Fol X ol A el 1F o] o] b A, = o] & I eb Ak i

=
FEo] A vt Blsto] Fhag A, AH W] Al e v e

ol thshe]
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[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

THsAdol w2 AR 53 5 9l

v o] uhe A gk A o A&, H-A 5= A A o] AESHA] Al e st
=7 ¥ MDH1, MAN1A, B4GAT1, GPL, ENO1, ALDOA, PGAM1, TPI1, GALNT?,
TKT, TGFBI, LYNX1, PSAP, CPQ, SERPINI1, COL9A3, APP, CLSTNI,
LGALS3BP, CA2, ATP6AP]1 2 APLP2E o] Fo] X ol A A elg 1 o] A}o]
G = ol B I sl AR wE 3ol A izl vl sle] AAad
A5, 2 Wy Mo Vs e vhe Aol 2 Ao E 5T 9

Ul Yol 7}, 2 g ol A A7) ef o] Zhek W3] A3 7] 5 FA 9] 7k o
F2 A0 R o F i gk A5, 7] HA sk A tiske] L d e

FCGBP, VCAMI, VIM, COL5A1, CRYAA, ANGPTL7, CIRL, CRYAB, LYZ,
PLXNB2, SERPINF2, C1QB, SERPIND1, VTN, SERPINC1, KNG1, APOH, A1BG,
C8A, FETUB, AFM, SERPINA3, CPB2, C1QC, WFIKKN2, TMSB4X, TMSB 10,
AHSG, PROSI, RTBDN, NPVF, C9, LRG1, MSTI1, DSC3, CIR, C8B, CLU, CTGF,
CFHRI1, F10, TIMP1, IGFBP2, F12, PCOLCE, HABP2, SLPI, DKK3, CRYBBI,
CA2, CRYBAI, PGAMI, CRYBA4, CUTA, ARSB, ALDOC, CRYBB2, SERPINII,
CREGI, SPOCKI1, SDF4, SCG2, COL9A3, LGALS3BP, IGHG3, HBB, MDHI,
IMPG?2, GPI, TPI1, APLP2, CLSTNI1, FGG, VGF, CLSTN3, HSPB1, GAS6,
LICAM, CRYGS, SI00A9, SEMA3A, VCAN, APP, SPARC, TWSGI1, ALDOA,
SODI1, HBAI, ENOI1, SORCS1, GALNT2, AGRN, ATP6AP1, OPTC, FSTLS,
C2orf40, FGA, TPP1, FSTL4, APOB, TGFBI, GOLIM4, XYLTI, ITM2B, FABPS,
TKT, EFNAS, PPIA, SCGS, CPQ, C3, B4GATI, NEO1, HEXB, IGHM, APOC3,
LYNXI1, PSAP, ENPP2, SEMA7A, MAN1A1, CHRDL1, F9, HRG % SERPINF1=
|01l ol A A 1% o] 4ol Wl i o) & mYehis FAAe] 2
SAehs WA B Tabehi, 4w e AR 7% RS fEshs
el s el i Aol
wourgol A 7] RelE AR AR 2 iy A X )% Aol

(o]

18
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[68]

[69]

[70]

[71]

[72]

[73]

[74]

T JAAV FdE A & RA R HeE AESH AR 5 e,
TAA SR 7 9] A E HEs= 2] % (aqueous humor)$l 21 o]
upskAlehar, Boh vpshA SHA = Qb W 7 Al

gk o A Y] 1 B2 ol 9] & (substance), & AHmolecule),
% A (element), 3} 3= (compound), 2 A| & (entity) == o] 59| 3= 283t}
o & &0, ol E=E A YA &= o}, il d e =, & /7] A (small
organic molecule), T} (polysaccharide), & 2] w2 8 QLB = & 233t}
3, A 4FE(natural product), 314 3}3H= = 270 o] =4 o] 231
T AT

g o] uhe A gk A o A&, V] HE e S0 tiAto] B
nlo] @ m}# = ANGPTL7, FCGBP, SERPINF2, F10, PROS1, SERPIND1, HABP2,
TMSBI10, TIMP1, LYZ, SLPI, TMSB4X, C1R, MDH1, MANIA, B4GATI1, GPI,
ENO1, ALDOA, PGAMI1, TPI1, GALNT2, TKT, TGFBI, LYNX]1, PSAP, CPQ,
SERPINI1, COL9A3, APP, CLSTN1, LGALS3BP, CA2, ATP6AP1 & APLP2%
o] Fofxl o A AME g 158 o] e il A, = o] & ISt F-AAY 4

ol A 7] ko] o.mbA @At o] & Iy s FAA wE FEL

L
ol
iz
e
do
e
2
[l
i
Mg
ot
rr
e
o
fu
kel
o
i
b
¥2
o

Hop A4 o= ol A7 FH B4 A & A7 A4
Al gl £A4 ¥ CST4, LCN1, CD163, ITIH3, FCGBP, VCAM1, VIM, COL5A1,
CRYAA, ANGPTL7, CIRL, CRYAB, LYZ, PLXNB2, SERPINF2, C1QB,
SERPINDI1, VTN, SERPINC1, KNG1, APOH, A1BG, C8A, FETUB, AFM,
SERPINA3, CPB2, C1QC, WFIKKN2, TMSB4X, TMSB10, AHSG, PROS1,
RTBDN, NPVF, C9, LRG1, MST1, DSC3, CIR, C8B, CLU, CTGF, CFHRI1, F10,
TIMP1, IGFBP2, F12, PCOLCE, HABP2 2 SLPIE o] FofZl ol A Aey &
ol ge] @A = o] 5 I 5= A ALY W o] Ay Z ol v]ste]

= L
F7HE A4S, 7] TR BAL U ) A XYVl R A FEAR B

b o] upk A gt A oA A2 AV TR B A g7 AETH A
A gl A =4 ¥ ANGPTL7, FCGBP, SERPINF2, F10, PROS1, SERPINDI,
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[75]

[76]

[77]

[78]

[79]

HABP2, TMSB10, TIMP1, LYZ, SLPI, TMSB4X X CIRZ o] 0]
MEl 15 ol abe] Wl iz o] B wdehiz §Axe] W SEo] Agl Ao

Hjstel F7h A5, 47] FHBAS A0 3] AL ) P fuA

b o] npek A g A A=, V] R B2 A = 4V A=A
Az el A =4 ¥ ANGPTL7, FCGBP % TIMPI 5 Ao % sfvfo] @bl b i=
ol & Y k= FAke] I 2ol Ay He vlste] F7kE A9, AV FE

ZHak 3] M Ee] 7] A FreA R E e g gl

5 Eodgo A Y] TR B A AV AESHA AlsddA S4%
DKK3, CRYBBI1, CA2, CRYBA1, PGAM1, CRYBA4, CUTA, ARSB, ALDOC,
CRYBB2, SERPINII, CREGI1, SPOCK1, SDF4, SCG2, COL9A3, LGALS3BP,
IGHG3, HBB, MDH1, IMPG2, GPI, TPIl, APLP2, CLSTN1, FGG, VGF, CLSTN3,
HSPB1, GAS6, LICAM, CRYGS, S100A9, SEMA3A, VCAN, APP, SPARC,
TWSG1, ALDOA, SOD1, HBAI, ENO1, SORCS1, GALNT2, AGRN, ATP6API1,
OPTC, FSTLS5, C20rf40, FGA, TPP1, FSTL4, APOB, TGFBI, GOLIM4, XYLTI,
ITM2B, FABP5, TKT, EENAS, PPIA, SCGS, CPQ, C3, BAGAT1, NEO1, HEXB,
IGHM, APOC3, LYNX1, PSAP, ENPP2, SEMA7A, MAN1A1, CHRDLI1, F9, HRG
2 SERPINF1ZE o] Fo] X ol Al A el 1 o] /o] ehiia: 3= o] & 7 3}+=
Az W ol Ayl ol vlsto] fHAaE -, AV R 22 E A
Wl A3 75 A AR IHE o ol

b o] npek A g A A=, V] R B2 A = 4V A=A
Al g4 54 ¥ MDHI1, MANIA, B4GATI1, GPI, ENOI1, ALDOA, PGAM1, TPI1,
GALNT?2, TKT, TGFBL LYNX1, PSAP, CPQ, SERPINI1, COL9A3, APP, CLSTNI,
LGALS3BP, CA2, ATP6AP]1 2 APLP2E o] Fo] X ol A A elg 1 o] A}o]
G, L= ol & I ek ALY e mo] A ol vlste] A

= a.
A A7 TR BAS bk g1 Al o] 7% A fEA R wd s 5 o)
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[94]

[95]

[96]

[97]

[98]

[99]

[100]

[101]

FH 71 A S FA5 AgE e Aot o 7] A fF Aol A 2 A
wdo] Ao izt o] F7he A, 42 A S Rol=E A
ol w] g},

L6 2 o] A 204 Zbk 3] Al A Skapt o] 24 o
Ao} kol A frej A o' o] FrF i A 7 75 AL Z
A o] % AFE Y EL T WS YErd Aol

L1172 2 o] Ao 204 Zhk W3] Al RAS AT ¢ s
vlo] @ mpA Wil A & g sl r] 9 gk Wk whal A A o] Ale AR E e
Zlolt},

182 E g o] Ao 204 At o8] 2 W o) Ml E A
hapat o] Whro A -2l 3 Tt iE A AE Kol v A g el Aol

L 197 2y o] A 204 AN ozt 2k Wi g A3 R 3t
w4 TIMP1 @ A o] vhe] 4238 v w ek 18| X 5 eyl Aol

5202 2 o] Ao 20 4 A ol 2k Wi 9] A3 R 3t ol
ol A FCGBP @A o] b =& vl gk 1 2 5 el Aot

212 E o] Ao 204 AN ozt Zhek Wi 9] A3 S 3kt
ol Al ANGPTL7 @y d o] g =328 vl gk 12 2 & el Al o]t
o) AAE % HA o P

g o] It E 9 oo R, BA 5= A ZREH FeE A=A
Al &0 A CST4, LCN1, CD163, ITIH3, FCGBP, VCAMI, VIM, COL5A1, CRYAA,
ANGPTL7, C1IRL, CRYAB, LYZ, PLXNB2, SERPINF2, C1QB, SERPIND1, VTN,
SERPINCI1, KNG1, APOH, A1BG, C8A, FETUB, AFM, SERPINA3, CPB2, C1QC,
WFIKKN2, TMSB4X, TMSB10, AHSG, PROS1, RTBDN, NPVF, C9, LRG1, MSTI,
DSC3, C1R, C8B, CLU, CTGF, CFHR1, F10, TIMP1, IGFBP2, F12, PCOLCE,
HABP2, SLPI, DKK3, CRYBB1, CA2, CRYBA1, PGAM1, CRYBA4, CUTA,
ARSB, ALDOC, CRYBB2, SERPINI1, CREG1, SPOCK 1, SDF4, SCG2, COL9A3,
LGALS3BP, IGHG3, HBB, MDH1, IMPG2, GPI, TPI1, APLP2, CLSTN1, FGG,
VGF, CLSTN3, HSPB1, GAS6, LICAM, CRYGS, S100A9, SEMA3A, VCAN, APP,
SPARC, TWSG1, ALDOA, SODI1, HBA1, ENO1, SORCS1, GALNT2, AGRN,
ATP6AP1, OPTC, FSTL5, C20rf40, FGA, TPP1, FSTL4, APOB, TGFBI, GOLIM4,
XYLT1, ITM2B, FABP5, TKT, EENAS, PPIA, SCG5, CPQ, C3, B4GATI, NEOI,
HEXB, IGHM, APOC3, LYNX1, PSAP, ENPP2, SEMA7A, MAN1A1, CHRDLI, F9,
HRG % SERPINF1 = o] Fo] Xl ol A A B gl 18 o] 4ko] dhil Al = o] &
A= FARe] B 28 S48 dAE 98t 24 o) Al E 9]

[¢]
& Wi ol wgk Aot

Wb o A Ab7] 2 A s A e 9 Al E 8] ] A o o)
27 AR, 7% A THsA 0l e A B ojn] s
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[102]

[103]

[104]

[105]

[106
[107
[108
[109
[110
[111
[112

— e e e d d

A A== WA ZAE] dof A A ) A 2
e oA Ao, 24 = A EE st Aoz,
w28 A = o Ul W (aqueous humor) Q! 2l o] Zhut i3] Al o] 7] %5

1 G55 5Y 5 dof uighA st
Hup A o=, Eodygol A B sk iAo A=A Al el tfsho
=43 CST4, LCN1, CD163, ITIH3, FCGBP, VCAM1, VIM, COL5A1, CRYAA,
ANGPTL7, C1RL, CRYAB, LYZ, PLXNB2, SERPINF2, C1QB, SERPINDI, VTN,
SERPINCI1, KNGI, APOH, A1BG, C8A, FETUB, AFM, SERPINA3, CPB2, C1QC,
WFIKKN2, TMSB4X, TMSB10, AHSG, PROS1, RTBDN, NPVF, C9, LRG1, MSTI,
DSC3, CIR, C8B, CLU, CTGF, CFHR1, F10, TIMP1, IGFBP2, F12, PCOLCE,
HABP2 % SLPIE o] o]l Frol| A A el 1€ o] o] gl d; iz o] &
A shE FAAke] B o] AN thxatol Blete] FkE A9, A i)
AE 8] 75 Ao Ths Aol & Al or o5 5

Egh, B ool A Bk A o A= 8 Al s theke] =4 ¥ DKKS,
CRYBBI1, CA2, CRYBAI, PGAMI, CRYBA4, CUTA, ARSB, ALDOC, CRYBB2,
SERPINI1, CREGI, SPOCKI1, SDF4, SCG2, COL9A3, LGALS3BP, IGHG3, HBB,
MDHI1, IMPG2, GPI, TPI1, APLP2, CLSTNI1, FGG, VGF, CLSTN3, HSPB1, GAS6,
L1CAM, CRYGS, S100A9, SEMA3A, VCAN, APP, SPARC, TWSGI, ALDOA,
SODI, HBAI, ENOI, SORCS1, GALNT2, AGRN, ATP6AP1, OPTC, FSTLS,
C2orf40, FGA, TPP1, FSTL4, APOB, TGFBI, GOLIM4, XYLT1, ITM2B, FABPS,
TKT, EFNAS, PPIA, SCGS, CPQ, C3, B4GATI1, NEO1, HEXB, IGHM, APOC3,
LYNXI1, PSAP, ENPP2, SEMA7A, MAN1A1, CHRDLI, F9, HRG ¥ SERPINF1 %
o] Folxl ol A e 1 o] 3o g, = o] & AW st 3o
o] A el vlste] HAE A9, A4 Wy A2 V)5 7 9
VAol & AL R o FE 4= Q)

of A Afefol] ol e Al g diet. &, abr] A Al el= &
e o AlshE Ad &, 2 E e Wgol shr] AAldll o F §g H = A
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[118]
[119]
[120]

[121]

[122]

[123]

[124]

(3) u]—I/\ B
Zh ol el 5 7l o] EH E g A S ool 2 o R =
A1 AL 100 mM Z¥HF oF 2 F (Sigma, St. Louis, MO, USA) 5 8 M
dokurea)E HF 5576 M o] o] H RS 1:3 (A E urea) B &2 315141,
A 2o A 20 W3 B skt I th, $HS 1% 10 mM DTT (Dithiothreitol,
Sigma) ¥ 30 mM IAA (Iodoacetamide, Sigma)E A}-&38fo] @2l &
71318 oh E A (trypsin) S A (1:50=trypsin: A =)ol & 7} 3Far 37 °Coll A
YAl Bogel gl 24 st ERL HE-S-8 0.4 % TFAR A A A 7] 51, fEfo] =&
ClIgstH = vz =2 ~3 Aoz Az A e PE =8 71247151 -80
°Coll A A 7gak 3t

FEFO] =E 0.1 % E54Fel Al A Esl a1 Nanoacquity UPLC (Waters, Manchester,
UK)<} A3 Q Exactive TM orbitrap &}0] B 2] = A g B4 7] & Al&-51 ¢
Aok 2 H-% = 2 91 ¥ (proteome profiling) 413 9 &, FElo] ==
20Vl Aol A, 2 mm C18 FAFE AL X P A7 (100 cm x 75 pm ID) S =2
AT E NSI A =82 ARg3to] o] 2319 E A3 S B &2 v AA
A4 7] H o] Bl = 400 ~ 1,600 m/z2] =70 B #1oll A4 70,0009] -2l 5o =
5o A Ao ghE 1.0 x 108 0] 2L HTf o] 2 FA = 20 msA T} F Th
o] T A 602 22 AR o, T A A2 302 5l
35 % # &l o] B &2 Uniprot 551 d o] Bl #] o] 2~0]] o} ] MaxQuant (v.
5 e AU} g FFAZA Al 2~EH 9] hupu] Ev E 3]
EL M3 o 2 Ao N-ofA s} I wE] e 4ts}l 7} 2h7)o] gl o
ARG E AT FE = A EY AX = dwld oM 1 %o F I AT
H] & (false discovery cutoff rate)©| 2]-& % v}, 7] A4A AeF HAF= 4.5
ppmZ7hA], ©hiH AT A 2= 20 ppm7bA] 38 ¥ vk ©hl A Fols s =
MaxQuant®l| 4] '@ o] A &1~ Y = 31 E}o] = (razor plus unique peptides)’
A A& AF-251S TF MaxQuant©l| 4| XIC 7] |+ LFQ (label-free quantification)
dare]F& AL-gote] Gl g ksl | Aol o] ufl X](Match between runs)'
AALE Y FA ARFAE S H8f AHEEAT 2 =4 vlolE o J&Fe
7] 8, Gejol el H o] 2 E FQlstlar, ol A 21y e qf vl &
A A 8k

T2E Q] ~ dolE o A #41E 8l Perseus 2Z E ] (v.1.5.0.31)7F
ARE-E T}, ZF 279 H] o] B = MaxQuantl] 4 'LFQ intensity' & W B. U] 3L &
LFQ Z 5= 2712 gto & W geqltt. 335 9] Z4 oA 7 gh& TAISHA] &2
gl A =2 Al e F T 5 2u|(FC, fold change) 9] S 71 =2
Ao WE Holal, LFQ 45 23 o] t-test 54124 4 0.05 M| 7+2] P 44L&
Hol&= Wl =2 DEP (differentially expressed proteins) = -1 8} S T}

Database for Annotation, Visualization 2 Integrated Discovery (DAVID)

o Mr

S

o

b
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[125]
[126]
[127]

[128]

A =4 18t o] | o] & Al-&-5to] DEP9} #lH
3Z 22 A 2= (gene ontology biological process, GO-BP) 2 -
molecular function, GO-MF) £ & ¥4 3t} 7| 54 8] A~HY 2 W&
-2 2} A+ 9 AL (Kyoto Encyclopedia of Genes and Genomes, KEGG) 74 =
u g B % itk 4 A=A RS 7|6k Vs EF = P<0.05% Hle R
Tt DEPS] I ES A iS4 37] /8l STRING 9.1 & 7H

t] o] B W o] Z=of| A el Al il zl A& 28 (protein-protein interaction, PPI)
ARE A Y EY A 292 Cytoscape A E o] & ALgsle] HHH
el A gl A § 28 o B 2 -5 E §l

SRR SRR

Z}71°5 (gene ontology

08 24 0] Pelnh vl 9 fAFSH] B3 9T (serum albumin) 59
- A (abundant Protein) @] A 71 7F DA 0ld], 2 AGFA L THAAZRES
-3t 52 (Flow-Through) 5= & &l chula

e =317 7hs e A A g & HAd skl S iy

Ed

>

f

2~ 3| Y (transferrin), ©| 7=+ Z H ¥ (immunoglobulin) 5 ¥
A F ol & A7 & 2 ARFLA ] A4S Sl AFskloh
800ug 2] W A 2HE] oF 0% T A S AA8G AL, ol & Fall v+
HasClEE A 63670) Bt} o] 32 10217 @ d e 485
D). 71 %5 4% gzl vla) 2t W3] Al A 3x) A g ol A f-2l &
%78k 98 A (UP- Differentially expressed proteins; UP-DEP)<> %= 517}, 743t
o 2 (DN-DEP)-Z %= 7871 7} 2l =] .
T2 9 3o = A el vl 2 W3] A
Al F7F e g g Aol a2 aled el S
! qof) VR el Al e A gl 2ol vl gl 7
NA ol sk A Elo] sl aL, ] & 3
Zhat W 3] Ml 3a Aol A fr el eh Al o]
U] B& 479] ¥3}E 2.9l DN-DEPS 23 B, 1) 2} 1
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[129]

[130]

DN-DEPs

DKK3, CRYBB1, CA2, CRYBAI, PGAM1, CRYBA4, CUTA, ARSB, ALDOC,

CRYBB2, SERPINI1, CREG1, SPOCK1, SDF4, SCG2, COL9A3, LGALS3BP,

IGHG3, HBB, MDH1, IMPG2, GPI, TPI1, APLP2, CLSTN1, FGG, VGF, CLSTN3,
HSPB1, GAS6, LICAM, CRYGS, S100A9, SEMA3A, VCAN, APP, SPARC,

TWSGI, ALDOA, SODI1, HBA1, ENO1, SORCS1, GALNT2, AGRN, ATP6API,

OPTC, FSTLS5, C20rf40, FGA, TPP1, FSTL4, APOB, TGFBI, GOLIM4, XYLTI,

ITM2B, FABP5, TKT, EFNAS, PPIA, SCGS5, CPQ, C3, B4GAT1, NEO1, HEXB,

IGHM, APOC3, LYNX1, PSAP, ENPP2, SEMA7A, MAN1A1l, CHRDLI, F9, HRG
2 SERPINF1

UP-DEPs

CST4, LCNI1, CD163, ITIH3, FCGBP, VCAMI, VIM, COL5A1, CRYAA,
ANGPTL7, CIRL, CRYAB, LYZ, PLXNB2, SERPINF2, C1QB, SERPINDI, VTN,
SERPINCI1, KNG1, APOH, A1BG, C8A, FETUB, AFM, SERPINA3, CPB2, C1QC,
WFIKKN2, TMSB4X, TMSB10, AHSG, PROS1, RTBDN, NPVF, C9, LRGI,
MST1, DSC3, CIR, C8B, CLU, CTGF, CFHRI, F10, TIMPl, IGFBP2, F12,
PCOLCE, HABP2 X SLPI
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[131]
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[354]
Differentially expressed proteins (DEP)
UP-DEP (51) DOWN-DEP (78)
A =g Log, (Fold P-value A =g Log,(Fold | P-value
Change) Change)

CST4 4.994 0.000 DKK3 -6.432 0.000
LCNI1 4.485 0.004 CRYBBI -5.232 0.000
CD163 4.080 0.036 CA2 -5.055 0.000
ITIH3 3.258 0.047 CRYBAI -3.784 0.000
FCGBP 3.177 0.005 PGAMI1 -3.764 0.001
VCAM1 3.058 0.005 CRYBA4 -3.763 0.003
VIM 2.634 0.049 CUTA -3.425 0.020
COL5A1 2.613 0.025 ARSB -3.372 0.034
CRYAA 2.548 0.004 ALDOC -3.216 0.019
ANGPTL7 2.495 0.032 CRYBB2 -3.188 0.000
CIRL 2.285 0.000 SERPINI1 -3.163 0.006
CRYAB 2.232 0.003 CREG1 -2.949 0.022
LYZ 2.182 0.042 SPOCK1 -2.881 0.001
PLXNB2 2.138 0.027 SDF4 -2.743 0.001
SERPINF2 2.113 0.000 SCG2 -2.723 0.001
C1QB 2.108 0.024 COL9A3 -2.609 0.006
SERPIND1 1.971 0.018 LGALS3BP -2.608 0.002
VTN 1.966 0.001 IGHG3 -2.586 0.004
SERPINC1 1.917 0.000 HBB -2.559 0.000
KNG1 1.881 0.008 MDHI1 -2.496 0.006
APOH 1.724 0.006 IMPG2 -2.434 0.005
AIBG 1.711 0.005 GPI -2.430 0.008
C8A 1.685 0.007 TPI1 -2.401 0.001
FETUB 1.665 0.011 APLP2 -2.376 0.000
AFM 1.658 0.006 CLSTNI1 -2.318 0.008
SERPINA3 1.610 0.002 FGG -2.306 0.010
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CPB2 1.601 0.044 VGF -2.253 0.014
C1QC 1.579 0.002 CLSTN3 -2.207 0.014
WFIKKN2 1.546 0.008 HSPB1 -2.203 0.043
TMSB4X 1.513 0.003 GAS6 -2.200 0.001
TMSB10 1.512 0.020 L1CAM -2.173 0.001
AHSG 1.476 0.006 CRYGS -2.163 0.005
PROS1 1.471 0.003 S100A9 -2.160 0.044
RTBDN 1.432 0.003 SEMA3A -2.094 0.012
NPVF 1.402 0.013 VCAN -2.076 0.013
c9 1.393 0.000 APP -2.057 0.011
LRGl1 1.352 0.002 SPARC -2.047 0.001
MST1 1.325 0.008 TWSG1 -2.035 0.014
DSC3 1.308 0.042 ALDOA -1.972 0.000
CIR 1.274 0.001 SOD1 -1.929 0.041
C8B 1.246 0.001 HBAI -1.885 0.023
CLU 1.240 0.005 ENO1 -1.885 0.018
CTGF 1.186 0.040 SORCS1 -1.846 0.006
CFHR1 1.179 0.007 GALNT2 -1.839 0.039
F10 1.142 0.020 AGRN -1.836 0.000
TIMP1 1.087 0.018 ATP6AP1 -1.804 0.049
IGFBP2 1.087 0.028 OPTC -1.788 0.005
F12 1.075 0.042 FSTLS -1.782 0.019
PCOLCE 1.075 0.016 C2orf40 -1.773 0.015
HABP2 1.055 0.018 FGA -1.759 0.000
SLPI 1.028 0.010 TPP1 -1.735 0.023
FSTLA4 -1.661 0.007

APOB -1.650 0.011

TGFBI -1.597 0.020

GOLIM4 -1.578 0.002

XYLT1 -1.576 0.004

ITM2B -1.560 0.002
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FABPS -1.507 0.008
TKT -1.474 0.049
EFNAS -1.424 0.030
PPIA -1.419 0.040
SCGS -1.381 0.005
CPQ -1.331 0.017
C3 -1.229 0.008
B4GATI1 -1.222 0.001
[132] E29 AR 2524 AlE3H4 tf AH(gene ontology biological process; GO-BP)
HAS B A dzatel vl s 24 W3] Al A gk A gl kel A -2 st
7t iz At AW A(DEP)E o A4 ZEAAE ST 5= v A
DN-DEPE H.H TS 52 53 ol 54 of AshEvt ofy g,
A ARG, Az 7] A A 2 A A 5 o] SZEAATF A 5] of
UNee & AT T3 539 F-12 2FE2A] FAH4] 7]°5 (gene ontology
molecular function; GO-MF) #2410 A &= A A] Z-5 o] 242 H] 53+ thakslh
ol AV R HAREEA] T FA4 v sol AetEAEE FUT
AT ¥, UP-DEPOI A = GO-BP ol A 5= H o uh-g 2! -3} 7hid
ZrA2EC] FTLE %199@- GO-MFell A oA W ogrk-g-24d 3 e
W22 7] 5ol F7hE o At
[133] Rt} ?xﬂxﬂ,g , & 49 w} ZM} RlE= ‘

ol Hl & Zhet 9 A 2 3k
o

A3 WA(DEP)E 9] 75 2 Ae2tE
Xy o7 golg] & 31\* 9} 2 3] Al A 3R Aol A =, T A

el = i
HAZ 2go B2 WS B SRS 2430 2N Zhufe] Bl
FA T Ao @ LA Qi cA2E maste] AT AL Fefaliz

& A (ALDOA, ENO1, ALDOC, GPI, HEXB, TPI1, ARSB, FABP5, PGAM1, MDHI,
APOC3)E S Hd o] B A E o] oS Wk ol e}, Al 7] A8 Ao
ol b= thoFdt Q1 25 (FGG, FGA, HRG) Y] W& & 7h A x] o] 9dio}, = at,
A A% 2] whedkol] A E o] ¢li= vl A E(SEMA3A, EFNAS, APOB, APP,
VCAN, CHRDLI, ITM2B, SPOCK1)2] & &= §-2] & A 745 o At

1¥] a1, DKK3, TGFBI, C3, SEMA7A, S100A9¢} o] W 24 7] 5 0] 9}%
Gl Zo] Wl w3k A w o] ATk vEA, A Al nhA Q1 CD163&

H| Eako] BA 12} 5 vheksk A F 12 W A3 Q12H(CIR, AHSG, FETUB,
PCOLCE, CST4, VCAMI, SLPI, VIN, C1QB, C1QC, CIRL, C8A, C8B, C9,
CFHRDE & &d -2 715 o] AR ar, Al 320 i g vhefst
ol A (CRYAB, PLXNB2, KNG1, COL5A1, TIMP1, CLU)2| ¥F& et Z:7}5] o]
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-
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=
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W3] M| 3E 2 H-E] Total RNAE ¥ ¢](isolation)

FHEE 0 5mm =179 HZE A
) 7} 4]

=

1

5}
Hu
1)
DNA 2 9& A7
Al 27171 RNA 27} (fragment)©l] o
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[154]
[155]
[156]

1 A (ligation)3F A T}, A H 4 (sequencing)©] 7Fs 8t Hw o] 9k o & PCR ZEA| 71
2 A 7] M (size selection) -2 3l 200-400 bp2] 14| E Alo] Z(insert
size)E SRS TH cDNA AH o] &% Ut o =iy 2= o] do|rkE Al g7 o]
HH, dojH 29 Z] X (raw reads)2] &2 #H2](quality control) ¥4 2
ettt ¥4 Axke] HAk(bias)E &) 7] ¥ 3] Z9--2 2 El (low-quality) &
7FA AL o | Al Z~(adaptor sequence), 2. %3 ¥ DNA(contaminant DNA), PCR
738 7l ©] E(PCR duplicates) 9} -2 artifacts & Al A= A A 2] A4S AR
3 A Zgho] (splice) & 7] @ HISAT2 L2 1288 o] &3fo] g3 A~

A 55 (reference genome)©ll 913 (mapping) et -, & 2}¢1 2] = (aligned reads) &
Aadstsloh Bl d 2 7akgk el 2l =9 JH E o] 8319 StringTie

X 2PE B EW T ¥ Etranseript) A AT S 2] E Al @St 2 A& 9]
A= A % (transcript quantification)S- 53] &2 WS 2 = 7HE E(read
count)2} A} 4 o] (transcript length) 2 7 2] %] * % (depth of coverage) =

312 &+ A 7 3} (normalization) 4k ¢! FPKM(Fragments Per Kilobase of transcript per
Million mapped reads) gt = & 3Z 2 3} (expression profile)S- %313 Ul
Log2 & ¥ 3tst & TMM A 18 & Al 3 56}5] © ™ edgeR exactTest 32 2 1315
ol-§sto] P gha ALttt 33] o] Ao A BT gha TAISHA] 2
FARES ALt BE" F F32 5, 29 (FC, fold change) 2] 571 52
el Mals Holal, dAEo] ttest B A4 44 0.05 1 RH] P ghS Holi=

T A A& DEG (differentially expressed genes)= -1 5F 3 T}

(6) o] vha A A

WA ZE A S Yeto], ZF 7o W A&l E3Eo] Yl dlHdES
ofgfje} g o g FAE| == Fa A Z ) 100 mM ZEHAF 4 F (Sigma, St.
Louis, MO, USA) = 8§ M 5-#loHurea)E HF 5576 M o] /0] ¥ =513
(A Zurea) B & 2 Z3bstal, A20 A 20 ¥-3F R asgioh 1 ohs, 3l 9 sk
10 mM DTT (Dithiothreitol, Sigma) ¥ 30 mM IAA (Iodoacetamide, Sigma) &
Abgsto] el o ek shsk gl vh E Y A (rypsin)= A E (1:50=trypsin: A )l
A7F 8kar 37 cColl A WhA Bakst STt @A st E YA vhE-2 0.4 % TFAR
AMAA 7151, FEfo| =5 C18 st = w22 A3 Ai] o2 & A 7. A H
FE = d2A7]1aL-80 °Coll A A3ttt kol =5 0.1 % X5kl A&
E}5}al Nanoacquity UPLC (Waters, Manchester, UK) ¢} 231 ¥ Q Exactive TM
orbitrap 3to]| B 2| & A gk F-A 7] & AL&sto] B4 ST vl 2Qls
1 3l 41 = MaxQuant®ll 4] 'razor plus unique peptides’ A2 4 & A}F-8-3F A T}
MaxQuant®l| 4| XIC 7| ¥} LFQ (label-free quantification) €3l 2] 58 A-8-3} ¢
v A g A Ekslalh 7 ot 9] gl o] B &= MaxQuant©l] 4] 'LFQ intensity' &
WHEW AL W5 LFQ 7 k= 212 gk o = wgkelglitt. 33] o] S04 F ghs
FABHA 2 A5 ALttt AEd T @A 5, 21 (FC, fold
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[157]
[158]
[159]

[160]
[161]
[162]

[163]
[164]
[165]

change)| 57} -2 7149 WslE Holal LFQ 4% W& o] t-test 57174 4
0.05 "] ko] P 34L& B.o]= @4 =2 DEP (differentially expressed proteins) =
et A @A AR A M= e = A8 T 2 uge AHE-So]
TZatdd A FAe A e B3-S A F F, Q-Exactive plus interfaced with
an EASY-nLC 1000 UHPLC System © & Az #2415 42383} 3t} 4'H ¥ DEP
S ez AeFs s 3 XXX spectral library & A}-8-3F= Spectronaut

Pulsaroll A B}7ll ¥4 8- 51t} B4 542 9 &l Perseus 43 E ¢ o]
(v.1.5.0.31)7} AF-&-5] St

(7) AAA] D ekl o] AL w ohA] FA

Database for Annotation, Visualization 2 Integrated Discovery (DAVID)
A=A 13} o] B W o] 25 AL-§-5to] DEP9} I A H F- A 524 A& 54
3Z 22 A 2= (gene ontology biological process, GOBP) ¥ -2} 7] 5 (gene ontology
molecular function, GOMF) 0] & ¥4 3lt} 7|54 S|~y L W E
T A A Al 55 W ZARA (Kyoto Encyclopedia of Genes and Genomes, KEGG) 7 =
=g A Y A GRS V] Vs EREP<0.05% Ao R
5ttt DEGS} DEP 24 Z}e] Y| E 9= 2 e84 5t7] 918 STRING 9.1
S/ dolE o] oA A& 28 ARE 3k I ES 2 B2 Cytoscape

AL ES I E AREEHe] T H .

2.4 Au

B oAs o] tato]l © b W3 Al E A SxFt b A i 2T
SI-FE A S Aol = o, AH A v A A 2 3] Al E 7 S}t o]
CEC ¥ 5= w]-$- wol A A ar 283 Zhuf 7] AAL A} Zhahilgo] A5 o]

A K
ot
5
32
o

il
i)
=

() Zher 3] Al A Szl 2 9] M S A 4] o] Bsfo] HALA A
B AFAEL] DA EA A5 Fsbo] 2 3] A3zl A F- 25,888 71 9
mRNAS| & & F1T = Ao ol 52 A 3EA, M= &4, Al3w &4
5 6 = 7). A 7 3] M o B] Zhe ) )
AE 7]5 T ghatoll A of Zbk W3] A ol A §-9] & F7} (UP-DEG) H-+=
77~ (DN-DEG)E H.©]= DEGE 747} 265871, 183270 & &1 = AT} (5 8).
AEA RS 7] & o] &38to] o] 59 7[d& ¥4 ¢ 43, UP-DEG+ =L/
el (development), Al 3£ 2] 1l (exocytosis), A & 314 -2k (biological adhesion),
o] % (ion transport) R Ao E7FQI 21 & 7 & (cytokine signaling pathway) ‘5 2]
57 EAE 2 7] HE o] F a1 )9l o, DN-DEG &-& gH=31% thA}
2} 4 (carbohydrate metabolic process), Al 3= U ¢ %] (localization), A 3% 4]

Z A (cellular component organization), Al 3 A} (cell death) & Z}=-¢]] T §t
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[166]
[167]

[168]

[169]
[170]

[171]

[172]
[173]

HE--(response to stimulus) 52| 7| A ES e W= Y EYAE o] Fa A},

@) 7L} im) A E A Shape] ks A e o] &3t
32 2 B 2 9] ~(proteomics) 3]
°F 800ug®] W= Al R 2EE oF 0% T G A A A AL, o 2 B
ERAE RGO B 102179 @do] FAHEALH (529), ol 52

7| &

AMEZEAFEA, 1 I 9, AlE 3 oA 7118l o (5 10). A4 o =9
Bl &l Zheh W) Al A Skt Wbapoll M 8] 8HA] F 7t DEP (UP-DEP)= &
5170, 7423 DEP (DN-DEP)= & 7877} 19 9t} (% 11). A EAH K3} 7| H &
o] g3to] o] 59] 71 W& WA % Ay}, UP-DEP £2 217 37 Sl 2~HZ 7| d &
o] FaL =, o] T -2 W wkg-o|qlar, 1 &fof] v Al
7}~ 3]l (protein metabolism and proteolysis) 2}, Al 3£ 2] W& (exocytosis) &=
255kt ¢ DN-DEP &+ ¥Hr3t= oAl 27 (carbohydrate metabolic

process), 22 7} 4 (developmental process) 2 4| 3 - Zk(cell adhesion) & 2
e E UEYAE o] Fa AU

Q) et 9] Al A A S sl st 4= 9l = vba vhal A el Al 1l vk 1]
7| A B

e A A A = 2 9] Al ] A ) A
Zhak 3] A Z o] FAA =8 el E A
Al A 82} iF Sro] 7 Wl 9] A £ 7} ehel 8F= DEG ¢ ol &
DEP7} #dd o] 9li= A gkl gk Axf, zbak ) 3] A9 DEG 24
W = vl - A e Fo A BAVE U =S el AT (5 12). A
W3] Al 2] DEGe} W2] DEPo A & A3t <718k 1371 =2 -& ANGPTL7,
FCGBP, SERPINF2, F10, PROS1, SERPIND1, HABP2, TMSB10, TIMP1, LYZ,
SLPI, TMSB4X 2 CIR 5 U], o] &2 25 HY Hkg V[ Aol T g} (52 13
2 15). 24 9] Al 2] DEGS} W9] DEPOl A & A skAl ZHash= 2270
E2 8 MDHI, MAN1A, B4GAT1, GPL, ENO1, ALDOA, PGAM1, TPI1, GALNT?2,
TKT, TGFBI, LYNX1, PSAP, CPQ, SERPINI1, COL9A3, APP, CLSTNI,
LGALS3BP, CA2, ATP6API, APLP2 & {1t o] 5& g5 38t& tiAl Y, g
HA L ol 2 75 71 A BATE Jrh(E 14 2 15). 79 W3] A 3£ 2] DEG S}
W=2] DEP W o] 59 A A E 2= A5 vl $ EEA TR 15). Wb,
167 gol Zha W3] Al A ghxpo] b= Zbuk 9] A o] Al &84

2]

7]
S A utg s 5 A AAd S & A

Xy
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3te], ek W] A A sk 7 3 QAT TE S 2obe 2 hE
NE SApebe s Tl A l"i*’ﬁl (DIA analysis)2 3 8 vh(&= 17). 279
Zhek 9] A E Sabse] w4 ) vl ukel S ol g 75?%, R ES
ARito] 2 TR = wE P4 Bl F2 716l DEP B
F35191 th(= 18). LFQ AH X 2 5}¢1 ¥ A| ©] UP-DEP 9‘r DIA = 7 24

>~
o

&
1] UP-DEP %, 2tk W3] M| 329 AARA H& 714 (UP-DEG) 212 g+ A 7},
Zhat W 3] M o o] Aol A f-o] A o 7 FrtshE W U] vlo] QA 2 A
TIMP1, FCGBP @ ANGPTL7 5< £%3 5= A Ath&= 19 WA 21).
44 ol 87Hs A

E_H]—U:]O 7]—‘31‘],]1‘4 /(ﬂEO 7]

ﬂl
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A7

[ -a 1] CST4, LCN1, CD163, ITIH3, FCGBP, VCAM1, VIM, COL5A1, CRYAA,
ANGPTL7, CIRL, CRYAB, LYZ, PLXNB2, SERPINF2, C1QB, SERPINDI,
VTN, SERPINCI, KNG1, APOH, A1BG, C8A, FETUB, AFM, SERPINA3,
CPB2, C1QC, WFIKKN2, TMSB4X, TMSB10, AHSG, PROS1, RTBDN,
NPVF, C9, LRG1, MST1, DSC3, C1R, C8B, CLU, CTGF, CFHR1, F10,
TIMP1, IGFBP2, F12, PCOLCE, HABP2, SLPI, DKK3, CRYBB1, CA2,
CRYBA1, PGAM1, CRYBA4, CUTA, ARSB, ALDOC, CRYBB2,
SERPINI1, CREG1, SPOCK1, SDF4, SCG2, COL9A3, LGALS3BP, IGHG3,
HBB, MDH1, IMPG2, GPI, TPI1, APLP2, CLSTN1, FGG, VGF, CLSTN3,
HSPBI1, GAS6, LICAM, CRYGS, SI00A9, SEMA3A, VCAN, APP, SPARC,
TWSG1, ALDOA, SOD1, HBA1, ENO1, SORCS1, GALNT2, AGRN,
ATP6AP1, OPTC, FSTL5, C20rf40, FGA, TPP1, FSTL4, APOB, TGFBI,
GOLIM4, XYLT1, ITM2B, FABP5, TKT, EFNAS5, PPIA, SCGS5, CPQ, C3,
B4GAT1, NEO1, HEXB, IGHM, APOC3, LYNX1, PSAP, ENPP2, SEMA7A,
MANI1A1, CHRDLI, F9, HRG % SERPINFI & o] F o]zl ol A A el s
1€ o]/de] @il A, = o] & I st FrAaAE 8k 24 9]
A3z o] 7] 5 A A e-g nfo] QnpA,

%473 2] A1kl oA,
871 vhol @ mbA = ¢h-2] ¥ (aqueous humor) Well &4 8f= A1, 24
W3] Al o] 75 Fd kg vlo] QwfA.

7 - 3] CST4, LCN1, CD163, ITIH3, FCGBP, VCAM1, VIM, COL5A1, CRYAA,
ANGPTL7, CIRL, CRYAB, LYZ, PLXNB2, SERPINF2, C1QB, SERPINDI,
VTN, SERPINCI, KNG1, APOH, A1BG, C8A, FETUB, AFM, SERPINA3,
CPB2, C1QC, WFIKKN2, TMSB4X, TMSB10, AHSG, PROS1, RTBDN,
NPVF, C9, LRG1, MST1, DSC3, C1R, C8B, CLU, CTGF, CFHR1, F10,
TIMP1, IGFBP2, F12, PCOLCE, HABP2, SLPI, DKK3, CRYBB1, CA2,
CRYBA1, PGAM1, CRYBA4, CUTA, ARSB, ALDOC, CRYBB2,
SERPINI1, CREG1, SPOCK1, SDF4, SCG2, COL9A3, LGALS3BP, IGHG3,
HBB, MDH1, IMPG2, GPI, TPI1, APLP2, CLSTN1, FGG, VGF, CLSTN3,
HSPBI1, GAS6, LICAM, CRYGS, SI00A9, SEMA3A, VCAN, APP, SPARC,
TWSG1, ALDOA, SOD1, HBA1, ENO1, SORCS1, GALNT2, AGRN,
ATP6AP1, OPTC, FSTL5, C20rf40, FGA, TPP1, FSTL4, APOB, TGFBI,
GOLIM4, XYLT1, ITM2B, FABP5, TKT, EFNAS5, PPIA, SCGS5, CPQ, C3,
B4GAT1, NEO1, HEXB, IGHM, APOC3, LYNX1, PSAP, ENPP2, SEMA7A,
MANI1A1, CHRDLI, F9, HRG % SERPINFI & o] F o]zl ol A A el s

15 ol gel g iz o) 8 mY sk HAAS WA £ES 54T 5
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[7d - 4]

[ 5]

[ 6]

(7478 7]

[ 8]

4% 9]

i AAS ZFHE 4 s AT s A g 2R,

&3 St AAE A7 gl o] SolA o=
g 2] {F=, PNA(peptide nucleic acid) %
YWEPH (aptamer) 2 0] F-01 A ol A A e H 15 o] & E e, 7t}
W Aol 7]E 7 e

A38kol] 9lofA,

A7 Ao g SA e AlA= A7) Aol
Ad}ehis 2o, 22 H 3 =

Tol A e 15 o4& Egahi, Zhu i3 Al
g =4+,

A38kel] Ao A,

A7 @l = ] R Ak B S 99| W (aqueous
humor)oll thate] A == AL, 242 W3] Al2e] 7|5 Ao Xlehg
A=

471 71 E& RT-PCR 7] E, DNA ¥ 7] E_ ELISA 7| E, @il X 7| E

2] 31 = (rapid) 7] E = MRM(Multiple reaction monitoring) 7] £1, Z+4}
Wy M| 75 T xlehg 7 E

LA st A 23 E Feld B84 Al &) A4 CST4, LCN1, CD163,
ITIH3, FCGBP, VCAM1, VIM, COL5A1, CRYAA, ANGPTL7, CIRL,
CRYAB, LYZ, PLXNB2, SERPINF2, C1QB, SERPIND1, VTN, SERPINCI,
KNG1, APOH, A1BG, C8A, FETUB, AFM, SERPINA3, CPB2, C1QC,
WFIKKN2, TMSB4X, TMSB10, AHSG, PROS1, RTBDN, NPVF, C9, LRG1,
MST1, DSC3, CIR, C8B, CLU, CTGF, CFHR1, F10, TIMP1, IGFBP2, F12,
PCOLCE, HABP2, SLPL, DKK3, CRYBBI1, CA2, CRYBAL, PGAMI,
CRYBA4, CUTA, ARSB, ALDOC, CRYBB2, SERPINI1, CREG1, SPOCKI1,
SDF4, SCG2, COL9A3, LGALS3BP, IGHG3, HBB, MDH1, IMPG2, GPI,
TPI1, APLP2, CLSTN1, FGG, VGF, CLSTN3, HSPB1, GAS6, LICAM,
CRYGS, S100A9, SEMA3A, VCAN, APP, SPARC, TWSG1, ALDOA,
SOD1, HBA1, ENO1, SORCS1, GALNT2, AGRN, ATP6AP1, OPTC, FSTLS5,
C201f40, FGA, TPP1, FSTL4, APOB, TGFBI, GOLIM4, XYLT1, ITM2B,
FABPS5, TKT, EFNAS, PPIA, SCGS5, CPQ, C3, B4AGAT1, NEO1, HEXB,
IGHM, APOC3, LYNX1, PSAP, ENPP2, SEMA7A, MAN1A1, CHRDLI, F9,
HRG % SERPINF1 & o] Fo] I ol A A8 gl 1 o] 4o vhii Al =

1% TY o= FAAY WA FES HAo BAF TP 4
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[7d-7-8F 10]

[7d7-8 11]

(7478 12]

[7d -8 13]

[7d -8 14]

7973} 15]

7973} 16]

2] F4*(aqueous humor)$l, Z+H3 W 31] A 3 2]
4

o & e A7 gl Ao Eold o7 Adksli= 84,
S Ero] =, 2] 7=, PNA(peptide nucleic acid) 2 4 EFH (aptamer) &
o] Fofxl o A A E 18 o] o] §3lo] 4=, 2 U3

3 T A dety] e AR Al Wy,

7] S AR o] W e AV SAA ) Eol A o g Adel=
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A7) A e A o] A=A Alsel tiske] 5% CST4, LCNI,
CD163, ITIH3, FCGBP, VCAMI1, VIM, COL5A1, CRYAA, ANGPTL7,
CIRL, CRYAB, LYZ, PLXNB2, SERPINF2, C1QB, SERPIND1, VTN,
SERPINC1, KNG1, APOH, A1BG, C8A, FETUB, AFM, SERPINA3, CPB2,
C1QC, WFIKKN2, TMSB4X, TMSB10, AHSG, PROS1, RTBDN, NPVF, C9,
LRG1, MST1, DSC3, CIR, C8B, CLU, CTGF, CFHR1, F10, TIMP1, IGFBP2,
F12, PCOLCE, HABP2 % SLPIE o] Fo{ %l ol A B gl 18 o] 9]
WA = ol & A et Aol M o] AA t vl Bl ko
S7H A5, b W8] A2 Vs A e Aol & e ®
o Sah=, 7t Wy ME o] 75 S ety fs AR AT Y.
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CA2, CRYBA1, PGAM1, CRYBA4, CUTA, ARSB, ALDOC, CRYBB2,
SERPINI1, CREG1, SPOCK1, SDF4, SCG2, COL9A3, LGALS3BP, IGHG3,
HBB, MDH1, IMPG2, GPI, TPI1, APLP2, CLSTN1, FGG, VGF, CLSTN3,
HSPBI1, GAS6, LICAM, CRYGS, SI00A9, SEMA3A, VCAN, APP, SPARC,
TWSG1, ALDOA, SOD1, HBA1, ENO1, SORCS1, GALNT2, AGRN,
ATP6AP1, OPTC, FSTL5, C20rf40, FGA, TPP1, FSTL4, APOB, TGFBI,
GOLIM4, XYLT1, ITM2B, FABP5, TKT, EFNAS5, PPIA, SCGS5, CPQ, C3,
B4GAT1, NEO1, HEXB, IGHM, APOC3, LYNX1, PSAP, ENPP2, SEMA7A,
MANI1A1, CHRDLI, F9, HRG ¥ SERPINFIZ o] Fo] xl o] A A el g
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[7d7-8F 21]

[7d -8} 22]

(778} 23]

FCGBP, VCAMI, VIM, COL5A1, CRYAA, ANGPTL7, C1RL, CRYAB,
LYZ, PLXNB2, SERPINF2, C1QB, SERPIND1, VTN, SERPINC1, KNG,
APOH, A1BG, C8A, FETUB, AFM, SERPINA3, CPB2, C1QC, WFIKKN2,
TMSB4X, TMSB10, AHSG, PROS1, RTBDN, NPVF, C9, LRG1, MST1,
DSC3, CIR, C8B, CLU, CTGF, CFHRI1, F10, TIMP1, IGFBP2, F12,
PCOLCE, HABP2, SLPI, DKK3, CRYBB1, CA2, CRYBA1, PGAMI,
CRYBA4, CUTA, ARSB, ALDOC, CRYBB2, SERPINI1, CREG1, SPOCK1,
SDF4, SCG2, COL9A3, LGALS3BP, IGHG3, HBB, MDH1, IMPG2, GPI,
TPI1, APLP2, CLSTN1, FGG, VGF, CLSTN3, HSPB1, GAS6, LICAM,
CRYGS, S100A9, SEMA3A, VCAN, APP, SPARC, TWSG1, ALDOA,
SODI1, HBA1, ENOI, SORCS1, GALNT2, AGRN, ATP6AP1, OPTC, FSTLS5,
C20rf40, FGA, TPP1, FSTL4, APOB, TGFBI, GOLIM4, XYLT1, ITM2B,
FABP5, TKT, EFNAS, PPIA, SCG5, CPQ, C3, B4AGATI1, NEO1, HEXB,
IGHM, APOC3, LYNXI, PSAP, ENPP2, SEMA7A, MAN1A1, CHRDLI, F9,
HRG % SERPINF1 & o] Fo] 3 o 4] Ay <& o] Ale] vhulAl, =
ol F I }L fFrazte] Hd s S48k dAE ek, A
Wl A3 75 FAE frishs s Ao sts WYy
A208ke] 2 OW
A7) AEsHA Al ®i= oF 2] WHE(aqueous humor) €1, ZHEF W3] A E 9
75 FAE reshe of=& 2o d sk W,
A208} ] Lo A,
A7 FH A A T A7) A Also A 54 % CST4, LCNI,
CD163, ITIH3, FCGBP, VCAM1, VIM, COL5A1, CRYAA, ANGPTL7,
CIRL, CRYAB, LYZ, PLXNB2, SERPINF2, C1QB, SERPINDI, VTN,
SERPINC1, KNG1, APOH, A1BG, C8A, FETUB, AFM, SERPINA3, CPB2,
C1QC, WEIKKN2, TMSB4X, TMSB10, AHSG, PROS1, RTBDN, NPVEF, C9,
LRG1, MST1, DSC3, CIR, C8B, CLU, CTGF, CFHR1, F10, TIMP1, IGFBP2,
F12, PCOLCE, HABP2 % SLPIE o] Fo{ %l ol A B gl 18 o] 9]
A = ol 5 I sk f Ak W o] A g Aol v]sto]

b A
ot
ol l‘-lN

ke

F7HE A9 7] TR RS A ] AR Vs A FEAR
sashiz, 2he o) Ase] 7% RS fEshs RS 2o et
iy

208k 9lofA,

A7 TR B A & A7) AESHA] Aol A 54 ¥ DKK3,
CRYBBI, CA2, CRYBAI, PGAMI, CRYBA4, CUTA, ARSB, ALDOC,
CRYBB2, SERPINI1, CREG1, SPOCK1, SDF4, SCG2, COL9A3,
LGALS3BP, IGHG3, HBB, MDH1, IMPG2, GPI, TPI1, APLP2, CLSTNI,
FGG, VGF, CLSTN3, HSPB1, GAS6, LICAM, CRYGS, S100A9, SEMA3A,
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VCAN, APP, SPARC, TWSG1, ALDOA, SOD1, HBA1, ENO1, SORCS1,
GALNT2, AGRN, ATP6AP1, OPTC, FSTLS, C20rf40, FGA, TPP1, FSTLA4,
APOB, TGFBI, GOLIM4, XYLT1, ITM2B, FABP5, TKT, EFNAS, PPIA,
SCGS3, CPQ, C3, B4AGAT1, NEO1, HEXB, IGHM, APOC3, LYNXI, PSAP,
ENPP2, SEMA7A, MAN1A1, CHRDLI1, F9, HRG % SERPINF1 & o] Fo] %l
ol A e 1F o] o] @A = ol & I ek frabe] e
Fol A Aol vlste] ZAad A, A7 FH 22ES 7 Uy

Az o] 7% B FEAR e, v 9] Al e 7 FAE

=
ks of2 S LA d ek W,
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negative regulation of endopeptidase activity-
platelet degranulation
complement activation-}
fibrinolysis-
proteolysis
acute-phase response-}
immune response-
aging-
cytolysis-
response to misfolded protein-
cell adhesion-}
negative regulation of intraceliular transport
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<Gene Ontology Biological Process of UP-DEP>
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[5=3]

endopeptidase inhibitor activity Jill

heparin binding |
serine-type endopeptidase inhibitor activity-JNN_.
cysteine-type endopeptidase inhibitor activity-|
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<Gene Ontology Molecular Function of UP-DEP>
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[5=13]

UP-DEG UP-DEP
(815)

ANGPTL7, FCGBP, SERPINF2, F10,
PROS1, SERPIND1, HABP2, TMSB10,
TIMP1, LYZ, SLPI, TMSB4X, C1R
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CA2, APP, MAN1A1, B4GAT1, GPI,
ENO1, SERPINI1, COL9A3, TKT,
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ANGPTL7 @ ]
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SERPIND1
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p—— ANGPTL7

T Pavalue <0.05
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