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[ Abstract] Objective To analyze the differential expressions of proteins in aqueous humor in patients with
exfoliation syndrome (XFS). Methods A total of 20 patients were enrolled in the Department of Ophthalmology,
People’s Hospital of Hotan District from June 2020 to January 2021, including 10 patients with age-related cataract
and 10 XFS patients combined with cataract, which were classified as cataract group and XFS group, respectively. A
total of 50 to 100 pl aqueous humor was obtained in the middle of the anterior chamber through the intraoperative
phacoemulsification channel. The proteins extracted from aqueous humor were analyzed by label-free quantitative
proteomics technology. The cataract group was set as the control group, and the differentially expressed proteins
(DEPs) in XFS group were screened according to P<0.05 and fold change >1.5. Gene ontology ( GO) function
analysis and Kyoto Encyclopedia of Genes and Genomes ( KEGG) signaling pathway analysis were used to explore the
function and regulatory signaling pathways of DEPs in the XFS group. This study adhered to the Declaration of
Helsinki. The study protocol was approved by the Ethics Committee of Tianjin Medical University Eye Hospital
(No.2020KY[ L]-21). Written informed consent was obtained from each subject. ~Results In comparison with the
cataract group,25 DEPs were identified in the XFS group, primarily involved in cell adhesion,receptor,hydrolase ,and
molecular transport. Specifically , there were 14 down-regulated proteins including complement factor H-related protein
1 (CFHR1) ,endoplasmic reticulum chaperone BiP ( HSPAS) , biglycan ( BGN) , FRAS1-related extracellular matrix
protein 2 ( FREM2 ), hemoglobin subunit delta ( HBD ), hemoglobin subunit gamma-1 ( HBG1 ), lysosomal
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thioesterase PPT2 (PPT2) etc. ,and 11 up-regulated proteins including latent-transforming growth factor beta-binding
protein 2 (LTBP2) ,very low-density lipoprotein receptor ( VLDLR) ,laminin subunit alpha-2 (LAMA2) , coagulation
factor [X (F9). Among them, FREM2 was the most significantly differentially expressed protein in XFS group with
consistent expression levels across individual samples. GO analysis revealed that these DEPs mainly localized to the
extracellular matrix of collagen, bound globin-hemoglobin complex, plasma lipoprotein particles and lysosomes.
Molecular functions and biological processes showed that HBD and HBG1 were involved in cellular detoxification,
PPT2 in hydrolase activity, and BGN and LTBP2 in glycosaminoglycan binding. KEGG signaling pathway analysis
indicated that CFHR1 and F9 were associated with complement and coagulation cascade pathways,and FREM2 and
LAMA?2 were linked to the extracellular matrix interaction pathway. Conclusions Disease progression of XFS may
be associated with changes in extracellular matrix proteins, disruption of the blood-aqueous humor barrier, and

potential inflammatory responses. The significant down-regulation of FREM2 protein may be a potential biomarker

for XFS.
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FI R 2 & 1F ( exfoliation syndrome, XFS) f& — fifr 4F
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e, 25 W a7 B 2%, 2 5 BB M OB IR
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FE I, AL X 60 % S DL B AHE XFS 1 00 5 hy
0.4% " 5 5 HEAR FL , 4B R EA T o 60 2 B L FAHE
R R 2. 2% , T 80 42 [ LA B A 9 B o gk —
B ETHE 9.5% "7 L AEHT MK, F £ XFS/XFG %
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IR XES (35 Bk i 22 5 8 1, P T AR W15 B2 oy
Praf it ix 2638 1 1 Bz, DIYY o 4 3 BRA% XS 2 1
L, I XFS 1A= W) 22 bR )

1 HE5FE

L1 MK

L1.1 REAKRIE K dl  Wiedk 2020 4F 6 7 = 2021
AR 1 AR XN R EE B AT T ARG 7 19 4E 5 IR KR
AR AR OGP 1A B AR R XES PR P AR E 5 10
B, 53 A A N R4 AT XES 21 B4l 4F % H DG M
PR A O - it R AR Bz A A TR ik, R TR <21 mmHg
(1 mmHg=0. 133 kPa) ; fif b5 ffi JF i L 1E # o XFS
BRI bR o 7 s BT R R AT L AL %
i/ S RN v 78 7 o A (TS R O o o R
FRARE BRI TS AT ULl R B 2 S T A TOE )
P fa i A ml DL/ R IX R UL, R I PR A B R
2 A HERR bR (1) W BE I L 5 (2) IRARA RAEH
(3)3 D H WA IRIF AL (4) A &M R
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SAARBE S B 1 B 22 51 2 W A% AL o [ At 305 - 2020KY
(L)-21 ], Frfi 2 K& ¥ 7 g A5 07 ik M H 1, 9 %
FAE R A o

x1 21N HBEELABILE
Table 1 Comparison of baseline characteristics
between two groups

a5 v i SR R
WA Ges, %) (B/% 6" (3ts,mmHg)*
1N s 2 10/10  74.70+7.59 9/1 16. 82+3. 49
XFS 24 10/10 72.20+4. 64 9/1 14. 60+3. 63
{8 0. 889 - 1. 395
P1{a 0. 386 1. 000 0. 180
TeCa ST BEA o K 85 b Fisher B UIMESR12) - L H0HE 5 XFS:

Wiz &4E 1 mmHg=0. 133 kPa
Note: (a:Independent samples t-test; b: Fisher exact test)

XFS: exfoliation syndrome 1 mmHg=0.133 kPa

—:no data;

11,2 F30 K AUas  NHHCO, JRE G bk
fiiz ( dithiothreitol, DTT) 15|t Z, & ( indole-3-acetic acid,
TAA) (HPLC Z¢5)) (€[ Sigma 2% 7] ) 5 B H M (5
Promega A 7)) Z M. W BE. N B S B TR
(HPLC g5]) /K (LC-MS 2 5] ) ( 3£ & Merck 2] ) 5
B ) ) (Fi 4 Roche 23 #]) . Nanodrop 736t
B3 (268 Thermo 23 &) ) ; Triple TOF 6600 Jii ji% 2 %5 .
Ekspertnanol.C 415 ¥ A 3% ( 32 E AB SCIEX A #]) .

1.2 ik
1.2.1 BEGERSE A BEHATER 5.

R ARV 2 4 B o sl A AR E BOR AR o IRBHAS A A0 6%
M7 JE 6 EE L Goldmann JE - AR H i1 0BT B8 75 AR
AU LA RS IR B A

1.2.2 KEACREE AEAF Ll f (1) FRAS R 4R Ak
2 NGB B R IBCH L A FL AL P R BRI
N AR AL AR, AR 200 A7 47 6 57 % 0, 1
1S5 8F k4 1 oml B 67 45 By TR 28 ) 3 38 i AR b5 o
W, Z A8 il I B K 50 ~ 100 wl, Z | b5 T 4 42 {5
AE BB S K 5 K TR A T R AR A AT,
Pk T -80 CUKMMRIRIRAE . (2) FEAMI & A
FlimA 500 wl JR % %7 i (8 mol/L JR %, 50 mmol/L
NH,HCO,, 1 £ % [ [ B i 7)) , % i 240% 5 min,
UK B R W (BB RN 35% , 75 3 s, 4F 3 s,
7 2 min) ,20 CF 14 000xg &[> 10 min, B F ¥, F
TR ELO 1 ]k, — Mk H Eg ¥ (bicinchoninic acid
assay, BCA) U 7& AW o BEDFEAH 100 ng HH,
A DTT (£ 3% i 10 mmol/L) ,37 CHEHE 1 h; fm A
TAA (LY 40 mmol/L) ,BEOEEIBFF 1 he WS
EPRICHEA R 5, A 300 pl NH,HCO, - #H XJ 73

T 10 000 HEJESE 2 ¥, 14 000xg B .0> 15 min, fil
A 100 pg 3 JFBESE AL 5 1 FE AR, = 3R 14 000xg 5.0
15 min, fil A 300 pl NH,HCO, 7§t 3 ¥k ; Bl 45,
A 80 pl NH,HCO, 2@ & &, InA 3 pg BHEMA
fit ,37 CHEH 12~16 h,4 CTF 14 000xg B .0> 20 min,
FIA 100 ] ZE 18 /K B0 vh sk 2 WK, Wi 88 0B, 1 i 2
BrimA 1% W R4 1Y), 60 C B2 78 T, 30 pl
0. 1% M iR /K F AR AEA, Nanodrop 1 ¥ &

1.2.3  AEARICWE AR €35 5 5 05 BT 35 1k 208 FE AR Hh i
ZHEBE (1) B4R B R % (data-dependent
acquisition, DDA) #Ex f) 5T 3% 23 At LA A FE A v IR
10 pg ZEA B BREBCE B T DMHEAS S, IFEA S Rl
th 10 g JE1T DDA B0 Bk 73 A, R AR Y S HEA ik
17 Al e pH RO AR 0 318 o T 4348 T o R
GEP R A2 100% LN 5 G WPl B2 0. 1% W IR 5 Uk VA
6%—141 pl 0.1% = Z % .9 pl Z 5, 9% —136.5 pl
0.1% =} 13.5 pl ZF,12%—132 pl 0. 1% = &
e 18 wl ZJE,15% —127.5 wl 0. 1% = Z ik .22.5 pul
WG 18% 123 pl 0. 1% = Z e .27 wl 2 M ,21% —
118.5 wl 0. 1% = 2. e .31.5 ul 25 ,25% —112.5 pl
0.1% = ¥ .37.5 ul ZH5,30% —105 pl 0. 1% = &
Jie 45 pwl 25 ,35% —97.5 ul 0. 1% = 2, & .52.5 pl
O, % 1 2 CI8 I Bk 22 3 A 200 pl 46 3k, H
200 wl G2 bl A ¥ 30 mg i} ;55 pH C18 FURL, 4 41
BEMA R 3 A, 4 CF 3 000xg .0 2 min, fil A
200 pl Z2 Pk A VEUE 1K, AR 200 wl 2l B 1E
UE 3 WK, T IRAE B . K e U S 0 R B A 3
WAk, B 3~5 1,200 pl ZZhifk B IEVE 3 1K,
PIA 150wl A [ 3 B2 1) 6 MO8 VAR, 4% 6 B8 Wk L, 44> 4
AL 4 0 4 g BRBCHEAT DDA B BT 7 4 o
(2) WA BTIE S R EkspertnanoL.C 415 WU AH (4 1%
Triple TOF 6600 Jii % 3 4 4 85 %5 & s KA .
P BEY) S i B A A (0. 1% R, 2% LN, 97. 9%
ZEM K) % # #| AB SCIEX 1y i 3K # (10 mm X
0.3 mm, C18 3H B} ML A% & 5 wm, 120 A ), ¥ B K
10 wl/min, AR RS A9 B 41 (97. 9% £ , 2% 7%
87K ,0. 19 FER ) Pk a4l AR A% , Uk I i) AR B 28 4 43 T A
(150 mmx0. 3 mm,C18 SR A% 3 wm,120 A) LAY,
L %5, HE A B A . B A A EE SN 0 min-5%),
1 min-6% ,40 min—22% ,52 min-80%,55 min-80% ,
56 min-5% ,60 min-5% , i & 5 wl/min, DDA 4
I BT 3% 2 %0 TOF MS Z it (8] 2y 0. 25 s, A% 73 5 it
EVEE DY 300 ~ 1 500, HL fif e FE+2 ~ +5 B 1,
J57 Al 22 50 ppm LA, A6 B N 5 R ARG 5 0y
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60, F YA I B 25 AR 25 1~ 15 s, PR 2R B RSk 4
SRR AR AR TR B2 [E] 2 0. 035 s, R
Fwm R Hon 8 B P8 R R R % (data-
independent acquisition, DTA ) 434 i} i 1% 2 %% . TOF MS
S 0.25 s, ~ 9 JHifs 74 B F iy 28, 77728
BB 95 A4S, AN BT 1 2N E 2 35 ms, AR 21
JRRARTEE N 100 ~1 500, K A SWATH Variable
Window Calculator_V1.1 FEFF it 8 &> vl 28 %5 1 19 48
X 43 B Y L 95 A A X S B S L 2 S
32 (JR 4G B0E M 1% 280\ \variable windows)
1.2.4 B il a2 e AWy 15 B ot A
Proteinpilot Z 4 ( B4 5. 0. 1) X} DDA #5204 (19 R
B B EAT B PRI R o B 7 O IR g . KK
P % A Uniprot AL (% 20 368 NN EREH, &
i T 2020 £ 3 A)., H E X protScore > 0. 05, ¥
Proteinpilot {8 £ 45 - 5 A B| SWATH 4K {4 Peakview
(A 2.0) FR AR S 5ol 7, 6 DIA SR B 1 B8l k47 7
o ZRE A E R R 6 A IRE, A IR B I
6 B X, IR B4 E T AE BB E S 99% 1 FH A 34K
B0 1% HEBR A 6 Ik B, 1 S U 110 min, J5 i i
25 50 ppm LN B 10 min B2 A A PR IR BEEA T
D B BT [ B 5 A e 0 D ARV O E BE(EL. X EE AR
BB AL 3 R HT R 15 5 preprocessCore £ 11 H v 5k
P Al RO i R S (AT TP AL BORE IE, X R )
IRCHE JEAT Log2 Feffe , (i W R IER M . EBRIAH
BAAREN R RIES stats 41t test pR 500 & H
IR AT 22 5 53 M, Bk P <0.05 H 8 1k A 5 (fold
change ,FC) 5 %HE > 1.5 B & AfE N Z wEH ., W
AARIE (gene ontology , GO ) Ly BE 73 H7 il 5t #f 4k [H 55 2
4HH B4 B ( Kyoto Encyclopedia of Genes and
Genomes,KEGG) {2 5 38 §& /> #7 f# F clusterProfiler %%
PR AT E A Mo o, GO Jr i AR 1 i e 2
L4 53 R o35 DI RE 3 N5 I 22 S AR s F R4 T 0o
1.3 geitsorik

K HI SPSS 22. 0 it 2# 5 (3£ [ IBM A w)) i 4T
it oatr. HEBORAE Kolmogorov-Smirmov A5 % IE 52
RIEAIMG, DA x2s Foom 2 AR 28 5 HBCR F AR ST A
A e K THECRORH R LUMEER R 2 S T R
1 FCBCR FH X K56 5% Fisher B )RR S0k . B R34S BEAR
i 6 1Y 22 S 8 AR B (E A Corrplot B 14 40 #E 17
Pearson #5CPES3HT . P<0.05 22 A 4812 5 X

2 #R

2.1 Bl s 5 22 5 AR AR IR OKF I R IR R

X MRS XEFS 4 A A KU 2E 47 Pearson Af]
KALIIHT, 45 R 7R R A 8] 9 A 5 R B = 0. 76, 4% 4
A B W B R (T 1A) o DRSS 1 22 2R
M n] A R  REAS A) 22 5 B R R IR AR — B
FEAS ] 22 57 SR R B R (& 1B) ¢

0.57 0.84 0.92 0.88 089 C8 .
051 0.6 084 0.84 0.83 084 C7

0.85 0.86 088 0.88 0.87 087 0.86

051 0.52 0.85 0.90 0,85 0.95 0.83 0.86 C11 . . 02
0.8 0.84 084 0.84 082 083 0.84 0B85 0.82 Ci12 O
085 0.82 0,87 0.86 0.84 0.8 0.80 0.85 0.85 088 X1

Q.84 0.82 0.85 0.84 0.83 084 0.82 O.85 084 0.B4 0.88 0 2

.85 0.82 0.86 0.85 0,86 0.95 0,62 Q.67 0.85 0.86 0.98 087 X4 .
0.82 0.7 0.8T 0.84 0.56 088 O.79 084 081 0.78 0.81 0.80 O8O X%

0.85 0.84 0.91 0.88 0.88 089 0.84 07 0.85 0.82 0.85 0.B5 0.85 0.85 x5

0.89 0.82 0.51 0.90 0.50 091 0.83 085 087 0.52 0.85 0.85 0.85 0.88 0.50 0.83 X8
0.54 0.8 0.84 0.84 052 0.8 0.81 0.BS 0.8 0.87 0.87 0.86 087 O.78 0.B4 0.79 0.B3
085 0.8 0,89 0.88 087 089 0.83 QLT 0.84 0.B3 0.87 0.84 085 0.7 0.89 0.81 0.80 0.84 X11

0.85 0.84 0.87 0.85 0.B4 0.86 0.83 0.B5 0.53 0.B6 0.86 0.B5 0.86 0.82 0.86 0.82 0.86 0.84 0.87 X12
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Figure 1  Data quality control A Correlation analysis between
B: Differential

protein cluster heatmap Red represented up-regulated protein expression
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samples  XFS:exfoliation syndrome

2.2 2A4HESFRIEEAD

L A BEZH o it B2, XFS 21 B K b e e 5 ) 9
FEE 25 A b RIATHES 144, @F4MA H
KT #H 54 M 1( complement factor H-related protein 1,
CFHR1) . Py & ™ 43 F 118 BiP ( endoplasmic reticulum
chaperone BiP, HSPA5) | BB 5% 25 H £ ¥ ( biglycan,
BGN) | FRAST #H 3¢ 1 40 g ) 2 it & B 2 ( FRASI-
related extracellular matrix protein 2, FREM2) | [l #2125
W3 8 (hemoglobin subunit delta, HBD) | ffil £1. 75 [ V. B4
fii y1 ( hemoglobin subunit gamma-1,HBG1) %k 4= K
A F-B i S &HE H IG-H3 ( transforming growth factor-
beta-induced protein IG-H3, TGFBI) , # s i H F
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(apolipoprotein F, APOF ) | £ #i Bt 25 B /K f# 1§ 2
(lysosomal thioesterase PPT2,PPT2) %, H i, FREM2
ZERRIBEEFE, AN REEAR R KK P HE A — 5
(B 1B) sk BIAER 114 WA E RN T4 S
# H 2 (latent-transforming growth factor beta-binding
protein 2, LTBP2) 4} Ik % & 5 3 H 52 & (very low-
density lipoprotein receptor, VLDLR) | JZ % & H W &
a2 (laminin subunit alpha-2,LAMA2) A K/MEE T 11
( growth/differentiation factor 11,GDF11) .%f o2 B H
( zinc-alpha-2-glycoprotein, AZGP1 ) . #E Il ¥ KX

( coagulation factor IX ,F9) fl WAP Kazal fr sk H .
Kunitz #1 NTR &% # 3 & B ( WAP, Kazal,
immunoglobulin, Kunitz and NTR domain-containing
protein 2,2WFTKKN2) % fi & [ Jit 2 g 70 26 + &
(EEE 0k -1 (N R TN NN § ] N - B iRy
AT L 2F 4 41 % 5, Ay i 16%  12% . 16% . 16% |
16% #l 8%, H &, 8] % F ¥ 1y LTBP2, VLDLR,
LAMA2 GDFI11, 8 & T JH A9 CFHR1 ,HSPA5 BGN
FREM2 45 ECM fU . 2F 4 fb #0148 48 & 0 A <
(%2),

®2 XFSAMBABABEKBEAFTHEREAREAS K

Table 2 Differential proteins in aqueous humor samples between XFS and cataract groups and classification of the proteins

Z5SEMATE Uniprot ID HEAWXHE EHEE & SRR FC(X/C) P LW/
24 8 2 B 05SZK8 FREM2 FRASI-related extracellular  matrix  FRAST #3¢ i 40 il 5h 56 i % 15 2 2.8 0.002347 TR
protein 2
094856 NFASC neurofascin M2 A 2 0.028938 T
Q15582 TGFBI transforming growth factor-beta-induced HAERHEF-BIASEN IG-H3 1.6 0. 026 650 T
protein 1G-H3
P24043 LAMA2 laminin subunit alpha-2 EREEATH o2 3.3 0.032472 ki
Ry i P02042 HBD hemoglobin subunit delta BN = 2 2.4 0.013 864 T
Q13790 APOF apolipoprotein F HISHEH T 2.3 0.009 011  FiH
P69891 HBG1 hemoglobin subunit gamma-1 I 218 [ A7yl 2 0.022536  Fii
Z 1k Q81YS5 OSCAR osteoclast-associated  immunoglobulin- B 40 I A 6 G0 58 Bk 3 1 BF % 2 0.025251 T
like receptor
P48058 GRIA4 glutamate receptor 4 BREMZ 4 1.6 0.029 058  TFiA
P17948 FLT1 vascular endothelial ~ growth factor A B AE R AT Z 01 1.8 0.042 626 ki
receptor 1
P98155 VLDLR very low-density lipoprotein receptor ARG 35 s 2 1 2 1k 3 0.022 024 L]
oK f Q9UMRS PPT2 lysosomal thioesterase PPT2 T H T 7B, 11 K % Tl 2 1.7 0.017 604 T
P81605 DCD dermeidin IN/TiET 1.6 0.026542 T
P11021 HSPAS endoplasmic reticulum chaperone BiP 5 4y £ 15 BiP 1.5 0.037 656 T
P00740 F9 coagulation factor [X 1L F IX 3 0.005 454 i
EERSEAWET Q03591 CFHR1 complement factor H-related protein 1 IMAHETFHEHEA L 1.5 0.003721 T
Q9Y6R7 FCGBP IgGFe-binding protein IsG-Fe FBGEAER 1.6 0.042300  FiH
P25311 AZGP1 zinc-alpha-2-glycoprotein o2 HEN 2.2 0.042 518 ]
Q8TEUS WFIKKN2 WAP, Kazal, immunoglobulin, Kunitz WAP Kazal HERREN . 2.7 0. 033 360 s
and NTR domain-containing protein 2 Kunitz Fl NTR 5 ¥4 5 % (1 2
21 4 4 3% P21810 BGN biglycan W E A2 1.6 0.039 996 T
Q014767 LTBP2 latent-transforming growth factor beta- AR RHFEAEA 2 4.2 0.004 244 s
binding protein 2
HAb 095390 GDFI1 growth/differentiation factor 11 KL E T 1 1.8 0. 049 255 IR
Q8N5Y2 MSL3 male-specific lethal 3 homolog e SV B0 3 IR 3.1 0. 044 290 iR
(14508 WFDC2 WAP  four-disulfide core domain WAP U Z by g0 8EA 2 3.1 0. 044 394 i
protein 2
06UX73 C160rf89 UPF0764 protein C160rf89 UPF0764 % 4 C160rf89 3.6 0. 038 855 I

TE:X/C 4 XFS AU T N RE  XFS: #BLLRAE; FC - 22 R L

Note: X/C indicates that XFS group versus cataract group XFS:exfoliation syndrome;FC :fold change
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2.3 EYMERES

GO M4 R woR e F B, 5 N R4
M XFS Ak 2R REAMEATEFETHRALS
GO BB R R 22 H R 7 R R B
v N e B Wil I R I = R |
fI2H 53 07 T, XFS H 22 R p 2@ T 2RI EE
M) ECM 25 & 3R A -8 1 2 A9 | i3 B 5
L BRI VLR Bh 45 B 4F  7E 43 T D Be T, XFS
HESEAND TURE L2 ECM 454 i 5y A L iR
D A (VR T3 E AL AR S 524K ) (ECM 254 (2
AR TRY PN O T 00 1) 09 P A I (R T ) K S
(K 2), g2 5 XFS o B 8 2 A0 4
A3 7E R W) 2k 1 B b, CFHR1, HSPAS | WFIKKN?2
% 575 4 45 4 9 8 £ 1 B, GDF11, HSPAS  LTBP2 |
WFIKKN2 2 5 5 I 37 (R 38 [ 22 2R/ I3 2 TR P A5 5
1 % &, HBD/HBG1 2 540 fit # oL #2 . A4l o
“E {7 1, AZGP1, BGN, F9 FREM2, LAMA2 , LTBP2
TGFBI & T # R & 1 5 ECM, HBD HBG1 & fii T 45
AWEO-MAEALE AW, APOF VLDLR & {i F Il
NG I WORL, BGN \PPT2 5 ff T 1K, 2> T 1) Rk
# BGN .LAMA2 . LTBP2 \TGFBI 4} T I fig y ECM %%
R4, HBD (HBG1 43+ ) fig hy % Ak 3 it il 1% 1k (A
T S A AE R 2 K, PPT2 43 3y BE hy 47 A Ik
([ 1) 7K fif B 15 % , BGN \LTBP2 43+ Ty fig o Wi ik
RbEds6 .

KEGG @&t # W, XFS 2z R LK EEA
J2 T A T AMACRIBE 1 2% K B ECM 2 AR A HAE
(K 3), He, MR CFHRL A1 LB FO 2 5
AMAS RN BE M g% 1K E B R A g FREM2 A1 B R Y
LAMA2 25 ECM A &5 /E H 8 #% .

3 Wit

XFS ¥ Jo ECM rh P20 215 i o, S 80U 3 1
21 4 4 ¥ i ( extracellular fibrillary material , XFM ) 7= A=
FEUT BT BE IR AL 0 JBE BRI B A IR P R
i, XFS 22 5 & 4% B 55 5 5 9 Ay 46 R 7R A, A st £
i o AN TRIRI i DX ABRE ) XFS SO R AR, A
TF 5 WL T 98 48 5 2K XFS B 1 P e L B A % A 5%
PE P B R Y B K J g AR AR T R T 4 A R OR
JE Y XFS 4 5K vh 22 5 Rk 8 B LTBP2  VLDLR |
LAMA2 ., GDF11 ik J} /&, CFHR1, HSPA5, BGN,
FREM2 5N R, X2 R E A S ECM AUH 2 451k
MRIE R NA Ko 4 GO 434, {2 40 i 41 43 J7 i1 HBD
M HBGL HAETHGIRED -MLEAL S Y, APOF
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GO enrichment analysis of differentially expressed
proteins between XFS group and cataract group A Biological

process B:Cell component C:Molecular function

LAMAZ
Loy iPrain)

éﬂ]ﬂﬁ%%)ﬁ*ﬁﬁﬂ?ﬁﬁl ; l:r-:

9

CFHR1

%Wﬁﬁmﬁﬁl i

Q we v o @
3 ANBEAS XFSARBKERKRIEEAN KEGG FEERE
EAH AFZFEE B RIME LAMA2: Z K% E A T A o2;
FREM2 ; FRAST H G 1) 40 Jif 4h & 5 £ 11 25 FO: 8 il ¥ IX ; CFHR1:
#MA H T L EE 1; Count: 5 4K H B 5
Figure 3

KEGG signaling pathway enrichment analysis of
differentially expressed proteins between XFS group and cataract
group A :Sankey diagram B:Bubble chart LAMA2:laminin subunit
alpha-2; FREM2. FRASI-related extracellular matrix protein 2; F9.
coagulation factor IX ; CFHR1: complement factor H-related protein 1;

Count ; the amount of enriched proteins

A VLDLR & 48 T 1M K g 8 FR0RE 33X 28 1 HOR U7 A9 21
3 78 I — B3 7K 5 B A7 AE 54 473 L)l HBD il HBG1 3% i
WEAR T BE 55 57 K o AL AR B A S P, TR
FREM2 1y ABIF 58 8 1 50 41 2% 23 M7 vh 22 7 e 0 35 1Y)
HH TE XFS H A RFEA R KK A —HGKEGG
Jr#T 2 7s , FREM2 Fl LAMA 2 5 ECM 32 (A0 545
@ ¥, FREM2 £ 5 FREM2-FRAS1-FREM1 EEH & &
RIOL, A BT b B -l sE R4 &, HR B 23 &k
A8 BCM, Oy VR JR JE it 2 o A9 40 S 7% R o A 52 1t i
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P AW A B, FREM2 28 (00 BRI IR BR % 7
A EZAEH], FREM2 J% P 58748 T RE 3 2k 23 52 i iR # 2
&Y. UL, FREM2 235 19 F 8 AT fig 42 51 M 4L 41
ECM (g2, T 51 & Ffn & XFS gk g, FREM2 6
BN XFS WA 0 A Y12 bn & W), 9 o 738392 W f i
Bij XES $2 4L AT 68, DT BE 11 95 95 1F Jie B HoAth IR 4 5 %
i ) A o

LTBP2 fy LTBP2 JEIH 4 fity, J& — B 5 T £F 4k 1
I/ ECM & (17 ol LA 5 MR 48 1 Mo
TR A g XFM 5 %2 (9 41 A 43 0 2 U 5 3%
Wi, LTBP2 5 2% 17 2F 4 4k A1 % 1k B 3 e,
LTBP2 v] i@ 51 #% A T--kB ( nuclear factor-kB,NF-kB) {&
5 J 3 % R Y T 24 240 B 1) JUL R £ A A ) S
b, 1l LTBP2 23k m] A8 J& 16 J7 il 21 4 4 1 ¥ 75 07
WU AR OGRS R AL R LTBP2 i A X
ECM Fi/)N 3% 19 41 g 98 T (9 52 i 7] 6 J& i TGF-g
BMP 5 53 % Fris S . A IFFE R L XFS 5
LTBP2 3L 548 45 %', LTBP2 7£ XFS f [ 2 5
XEM A4 A0 , T B2 51 HR A 1 2 23 5040 W 3 A
41k, nmE XFS %% ik &, GDF11 J§ F TGF-p/
BMP 8 Z R A R 5%, HoAR 5 e S adad T BRI A 22 54
W/ IR ARG 52 AR 4R . GDFILL 7 AN [ 88 1 41/
PO AL T I R TR B A 0 IR BT e e Y
TekE PR 9 A8 P R G A% ( diabetic retinopathy, DR) Hf |
GDF 11 S 8 o9 J5E 16 7 P B 2 S o 400 L O o A P 4P 4
FH 740 R P € 8 AE B WL LA B TS0 it — 40 o 5 e
9% SR, AT A0 A DR BE R XFS f O Bk T
GDF11 ik Th v, $ 7 Hal GE X HR A1 55 4 24 R AE J2 i
B 7E .

CFHR1 2 — Fb &M A 98 35 [ 1 78 4F % A OGP B
A % (age-related macular degeneration, AMD ) (1] #ff 3¢
Hh, CFHR1 W] i 3 410 i) & K S0 72 4 CSa 1 7 A=, 10
il P 20 A AR, AT B A TR 1 R, CFHRT KA
S5 AMD tt (¥ 5 S SR FBE G 3 g . HASPS
A BT A TS Gz ik R 5T A DG R i
KR R RUE M P CaT R AL A,
HSPAS w] i o 0% ok 3r & 8 B B L ik A, {2 i B
g, 1A A0 T o T OE IR R TE A O IR
(normal tension glaucoma, NTG ) [ W} 5% 45 & B/~
HASPS 1) G 25 (i [ 2 251k n] g2 NTG A& J& i f& 4
PZE . BGN J& ECM i X H i 4y , 2 5 I 5t 47 4t
(SR O A 5 A0 M {5 5 % . BON @ id 5 A [
S RAR AR I A 402 8 BP0 R AR AT, AR B W 40 i |
5 Toll # 5% {& ( Toll-like receptor, TLR ) 2/TLR4

CD14 MIHAEH], 8% B 400 7= 4= NF-«B, F 42 % 40
i R T 235, IR 4 58 K . {ELAH 2 M, BGN/TLR4 I
CDA4 7 B W20 I (¥ K8 57 TG B T 3 e dd i T2 ik
S I 1 B G e R o X S X R
SR S5 IO A 100 4407 P ROGE £00 A 4 PR 1 0 2R 3R 4
PE— 25N XFS MR AT 5 485 52 0 B0 i

A FE 68 P R R 0 45 £ 2 2 15 8 A0 HT R AR
T BB L R W OXFS BEBK L R FEKME A,
ST LA X XFS #3% Bk b & ks R, 25 5 R
B4 1 4L UK PR AR R XFS H 2 1 — 5 2K B 6 0 3 1
35 B AR e (8 B K BRI T BB R E
KA XFM B2 11 R AR BE 5T 15 Y, Bk P S ok
IR E S ECM 5 H B E A EAENE S
Z5 XFM B0 sm BB BhAh, 15 4 A 6 1 25
S AR W AE Y R AR AE XFS (1055 B op T RE 4
EETME Y, BT A FREM2 0] RE1E 4 XFS i#
TEW VAR B . AR TFFE AR JE Z A1 T R R AR
IRURE 2 M S B o, O EL 5k 2 A5 250 540 200 L 01 2l 40 S 36 A
PRI, o3k e 2 S 1 1 B I % G TE XES o B g
it b P AT 5 o — 28 AT 9236 B3t
PR A EE S IR AEAE R 25 o 28
fEEREAER 54 HES 5 %8 00T 58 O s o /R R
B Gt a0 SCEEERE B FAL O Bl L A BOE 1B ek
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