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[ Abstract] Objective To characterize proteomic profile in aqueous humor of patients with high myopia using
quantitative proteomic analysis. Methods Sixty-eight age-related cataract patients were divided into high myopic
cataract group and simple cataract group according to that they had high myopia or not,with 34 patients (34 eyes) in
each group. Aqueous humor samples ( 100 pl/patient) were collected from each patient using a 1 ml tuberculin
syringe during cataract surgery at Tianjin Medical University Eye Hospital from January 2019 to August 2019. Sixteen
samples from each group were selected for protein quantification and comparison by BCA method. The differentially
expressed proteins between the two groups were analyzed using label-free liquid chromatography tandem mass
spectrometry. The function and signal transduction pathways of differentially expressed proteins were further analyzed
by Gene Ontology enrichment and Kyoto Encyclopedia of Genes and Genomes. Eighteen aqueous humor samples from
each group were selected to verify the results of mass spectrometry by enzyme-linked immunosorbent assay (ELISA).
This study protocol adhered to the Declaration of Helsinki. The use of human samples was approved by an Ethics
Committee of Tianjin Medical University Eye Hospital ( No. 2020KY[ L.]-40) . Written informed consent was obtained
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from each patient prior to surgery. Results The mean protein mass concentration of aqueous humor sample in the
high myopic cataract group was (1 134.91x104.78) ng/L, which was significantly higher than that in the simple
cataract group (706.71+85.43) ng/L,showing statistically significant difference (¢=11.977,P<0.01). A total of
463 proteins were identified and 86 proteins were found to be differentially expressed, including 49 up-regulated
proteins and 37 down-regulated proteins in the two groups. These differentially expressed proteins were mainly protein-
binding activity modulator, extracellular matrix protein,carrier protein,intercellular signal molecule, protein modifying
enzyme and so on,accounting for 32. 70% ,14. 50% ,9. 10% ,9. 10% and 7. 30% ,respectively. Bioinformatics analysis
showed that 86 differentially expressed proteins were mainly related to biological processes such as complement
activation and regulation, acute inflammatory response, and extracellular matrix tissue remodeling. Among them, 21
differentially expressed proteins were enriched in the complement and coagulation cascades pathways, 15 in the
extracellular matrix-receptor interaction pathway,and 8 in the PI3K-Akt signaling pathway. ELISA results showed that
the expression trends of three randomly selected differentially expressed proteins of the two groups were consistent with
the results of label-free quantitative proteomic analysis. ~ Conclusions There are significant changes in proteomic
profiles of aqueous humor between the high myopia cataract patients and simple cataract patients. High myopia is
closely associated with inflammation and immune interactions, and remodeling of extracellular matrix.

[ Key words] High myopia; Label-free; Proteomics; Aqueous humor; Pathogenic mechanism
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Table 1 Comparison of demography between the two groups
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Figure 1  Volcano plot of differentially expressed proteins Blue
dots indicated down-regulated proteins, and red dots were up-regulated

proteins,and gray dots represented non-differential proteins between the

two groups FC:fold change
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Table 2 Main differentially expressed proteins in the
aqueous humor samples between the high myopia cataract
group and simple cataract group

SRR ZESH A PAE ESuE 4
Ch14 45.23 0. 000 003 iR
SERPINC1 34.52 0. 000 230 EiA
C4B 31.42 0. 000 041 FiA
c9 28. 67 0. 000 354 I3
c8B 25.76 0.002 416 EiA
c3 25.42 0. 006 834 LA
SERPING1 14. 65 0. 002 546 - i
DAGI1 0.02 0. 030 506 T
TGFBI 0. 06 0. 000 436 M
COL4Al 0.12 0.000 013 T
SPP1 0.10 0.001 437 T
COL5A1 0.23 0. 002 531 TR

VE :SERPINC ; 477 5¢ Ifil fiff Il ; C4B; #h & 4B ; SERPING1 ; [fil 3% & (1 C1
MHH s DAGL PUEFRAREH MK EA 1, TCFBL L EKF T B
5 11 ; COLAAL: R 11 4A1;SPPL: A AF E 1

Note: SERPINCI ; antithrombin-1Ill ; C4B: complement 4B; SERPINGI1 .
plasma protease C1 inhibitor; DAG1: dystroglycan 1; TGFBI: transforming
growth factor-B-induced protein; COL4A1: collagen alpha-1 ( IV ) chain;
SPP1 : osteopontin
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Figure 2 Classification of differentially expressed proteins in the

aqueous humor samples of the two groups The abscissa represented
the classification of differentially expressed proteins,and the ordinate were

the percentage of each type in the 86 differentially expressed proteins

2.3 2AHAYE R
2.3.1 GOZpHr 86 P EREXXHEN ST ARMEY
I AR ok S RE RN A0 S o A G, X3 A T T Y R
10 B E AR 45 H MAR DL 19 22 5 R A A H BoR
DL 3, 2% S Gk R R T AMA OIS M A
0 R B S SR BN | 40 A AR B4 Y A R
E A A5 A ) 2 3 A8 DA S 22 G R 28 7 JO TR 490 ) 7R T
P PR A S R0 95 L 3R A Rk R AR ) 5 R 2
S50y T URE s TE A MR AL o) Uy T, 28 SR AR AA B T EE
T 40 S0 FE BT 20 i A DX 200 b 1 B 9 GRIORE A
20 i P HEL 5
2.3.2 KEGG7r#r 86 MZEFRIKEHEET 12 5%
RHSESHFEBE(R3) . 2P ERFREEAN
BT HMAFIBE MR E B, 15 P EFREEAFET
20 DL B - 2 A LA B, 8 D e R ARIAE W
T PI3K-Akt (558 I -
2.4 2 A BTG U gk

ELISA 60 45 5 7R, ey B2 3T A0 1 oA s 2 v Bl AL
HEHR C8B tEH F k& M (127.300+3. 132) pg/ml, B
7 T4 1 P9 BELEL G (109 20042, 904) pg/ml , 55 1
WA N B 2 BE L IE £ A9 DAGT Fil TGFBI 5 | 3%
K g A N (24.320 £ 1. 608 ) ng/ml F1 ( 626.900
23.110) pg/ml, B 2 fIC T B 4 (9 P 6 20 79 (130. 900 =
2.183) F1(725.500+24. 660) pe/ml, & 7 H % i+
B (t=4.233,P<0.01;¢=2.426,P =0.020;¢ =
2.918,P=0.006) , & ik L4k # 5 IE bR id € & E H
SRR o A A R — 2 (1 4) .

20
16
12

ZESERABOE (A

T TR TN
[T B S - B S/ N
W% W % A &£ W B oW A
wOOWomoom % or s w4
% oo m s 3
i oo AW W R B
i 3 CIE @

% B %
T
AP (A)
& 30
5; 25
R
I 1o
DJHT':‘ 5
T T U T T T
A% gk % H o= BOIE A5
Wom s R W & s B W
WO A KBS 4 M 1 JH O
Nl 1 S C S B O ]
Bl T IR 1
(P Wom 2% &
moH L & i
il W i
i i
. ST (B)
B
& 30
B
W 30
e 10
3 i an 40 G 48 & o i gL %
oM M W M A B
7S TS S S TS R S
WO A B oa W& R IR
T W s #®
78 A &)
5t JE 5t

=
=

‘:”II|H1"_J?;5T @

B3 2MHEERRZEEB GONMER A “EWFELRB"H 10
AEAEAR B TFUIRETET 10 K EELR CUMAl A B
10 4R 45 R

Figure 3 GO analysis results of differentially expressed proteins
between the two groups A :The top 10 enrichment results of“ biological
process” analysis ~ B: The top 10 enrichment results of “ molecular
function” analysis C: The top 10 enrichment results of “ cellular

component” analysis

®3 2NMHERFIZEEHL KEGGC BREELSR
Table 3 KEGG pathway enrichment analysis of differentially
expressed proteins between the two groups

,‘k

s 8 447 oen P
hsa04610 AR K i G 1k 21 1.55%107%°
hsa04512 2 i S0 5T — 52 A LA ) 15 4.16x107"
hsa04151 PI3K-Akt {5 538 % 8 5.26x107°
hsa05146 B oK B 95 7 1.31x107°
hsa05322 RGN BRI 6 5.28x107*
hsa05133 A H % 5 5.28x107*
hsa05150 G B (070 2 B T Uk e 4 0. 002 506
hsa04974 T 100 0 Ak TR i 4 0. 009 854
hsa05020 L9 B 9 0 3 0.012 741
hsa05134 7 W FF % 3 0. 030 506
hsa03320 PPAR {523 I 3 0. 045 245
hsa05222 7N 248 JiE i 9 3 0.069 051

11 KEGG : 5UHRHE [ 5 HE 5 20 7 B 4
Note : KEGG : Kyoto Encyclopedia of Genes and Genomes
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Figure 4 Validation of three randomly selected differentially expressed proteins from the two
groups by ELISA  Compared with the simple cataract group, “P<0. 05 ( Independent-samples ¢ test,
B: Comparison of DAGI1
expression level between the two groups  C: Comparison of TGFBI expression level between the two
C8B: complement 8B;

n=36)
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DAGI : dystroglycan 1; TGFBI: transforming growth factor-g-induced protein
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