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Abstract

¢ AIM: To investigate the changes of protein expressions
in human lens epithelial cells ( SRA01/04) undergoing
oxidative damage, hoping to provide new protein target
for the pathogenesis of age-related cataract (ARC).

e METHODS: SRA01/04 cells were divided into
experimental group and control group. In the
experimental group, cells were irradiated with ultraviolet-
B (UVB) for 10min to establish the model of oxidative
damage, whereas cells in the control group were
untreated. Protein expression profile from the two groups
was sequenced by isobaric tags for relative and absolute
quantitation ( iTRAQ ). The filtering criteria that fold
change > 1.2 and p<0.05 was used to determine the
differentially expressed proteins ( DEPs). Gene Ontology
(GO) and Kyoto Encyclopedia of Genes and Genomes
(KEGG) database were utilized for functional enrichment
analysis of the top 50 DEPs with either up-regulated or
down - regulated significance. Furthermore, Pathway
commons software was used to establish the protein -
protein interaction (PPI) network.

¢ RESULTS.: Overall, 552 DEPs were screened out. A total
of 176 DEPs were up-regulated in the experimental group
compared with the control group, including HMGB1 and
USP1, while 376 DEPs were down - regulated, including
POLR2A and POLR2B. GO and KEGG enrichment analysis
indicated that the top 50 DEPs with up - regulated or
down- regulated significance were involved in various
crucial biological processes and signaling pathways. PPI
network revealed that oxidative damage repair (ODR) -
related proteins might play a key role in UVB - induced
oxidative damage.

* CONCLUSIONS: The expressions of multiple proteins,
especially ODR-related proteins, can be altered in SRA01/
04 cells via UVB irradiation. These findings may provide
cellular-related insights into the pathogenesis of ARC and
into proteins or pathways associated with therapeutic
targets.
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ultraviolet-B irradiation; oxidative damage repair; human
lens epithelial cells
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T P X A [ 2SR N R e A kTR Y A LR R AT
A TR
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iTRAQ) H AT A WA €175 — 53 35 BT 3% 2 AR o2 1 43 Hr Ak
Bt rh LECs WEE FBT, 555112 ODR AHCER FI Y&k
ARARIE O, [ R ] A= 015 B2 5 B il e 485 SRR A 7 %
A, LIS 7R ODR MG E FAE ARC KA K i rp i
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JN i
1 MR A %
1.1 #8d
111 SERABaSRIE A SRR B R 40l & (SRA01/04)
W H H A B A E BT
1.1.2 FEZKXFIKMLE  4.5¢/L DMEM F fill 55 57 %
0.25% R G 7 -5 5 2 (£ E Gibeo 28 ) s IR 4 LE
(BTHAE Natocor 22 ] ) ; Hanks A ER AR ( iR 2E =~ KA
YWHEARARAF ), CO, 415 F2 46 . BCA & ik B2 DU
187 & (2 [ ThermoFisher Scientific A ) ) ; FHEICEAMT
(PEFERFAAED) .
1.2 ik
1.2.1 ML RSE O SRAOL/04 4 37 T & A
R 10% B 4 1L L 100U/mL (R & L) R K
100pe/mL BERE K MY 8 453 B T 37°C R4
5% CO,RIZAMAEE FRAf b i % . R A IS 2 90% Rl &
PL1:2 Lo ME AR, 4 2d B4 1 G 3R 4k, e R 3 fRam
MIDEFTICHG , $E A UVB BSR40t 4 A 52 56 4 At
MR R R4 T 3 IREW ¥ A
122 EIMNERBE A X LML 275 ~ 400nm, I
{68 310nm, ¥ A& F LT T Sem 40, 38 F R
0.09mW/cm’, FEEFAF[A] S 10min'®) R SRl 25 BR 1% 97 3
JA Hanks A5 ERVA W, FROTESFTFFIG RIS . BRGNS 45 3R
J& , 3 Hanks W , M A58 23557 58 | B T 20 M 855 5 4 vh k22
K8 24h, IR JRELSE5
123 EARRENFBERE SR SDT[4% (w/v)
SDS, 100mmol/L Tris/HCI pH 7.6,0.1mol/L DTT ] Z4ff# 1 12
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WU 5, ] BCA I 3 1 ook B2 Bt R P i 4l £
FERh R TR BTG . B0 B I 30 R BT,
JA DTT AW 100mmol/L, B /KW Smin, B4 %
o JMA 200uL UA buffer IR2T, 8.0 J5 FRUE W, 2 %0
BE 1 YR, MIA 100pL IAA buffer, ¥&3% 1min, 28 b0 5
30min, B J5 5 0> 15min, I A 100pL. UA buffer /L
15min, 8 52 % 20 %8 2 W, A 100l 10 5% i B /Y
Dissolution buffer, 20> 15min, X Z £ 2 K, A
40pL Trypsin buffer, §i2%% 1min,37°C i & 16~ 18h, il
LB 15min; A 40pL 3R Dissolution buffer, &5
O 15min, PR IEH

124 BABFIHBEIR  AFEHI 100pg IREE, 12
M8 AB SCIEX 28 7] iTRAQ A5 ic i3 & it W 31 ¥E 47 45
ico RS, B dARic)s KBRS, R A AKTA Purifier
100 #4753 9%, 2 vhil A WA 10mmol/L KH, PO, , 25%
CAN,pH 3.0,B # & 10mmol/L KH,PO,,500mmol/L KCI,
25% ACN,pH 3.0, i L A WOV, & b JERE RS 1
FEBE AT AT 23 25, T ImL/min, WAHABREEANF
0~22min, B IR TERE N 0% ~ 8% 322 ~ 47min, B ¥ £k 1
BAEE N 8% ~ 52% ; 47 ~ 50min, B W £ Pk #6 & K 52% ~
100% ;50 ~ 58min , B I 4EFF7E 100% ;58 min LLJ5 , B W ¥
0%, Vet AP W 214nm ARG EE(E , BER% 1min IR
VR 53, 430 T )5 R C,q Cartridge ik

1.2.5 LC-MS/MS ¥#ERE&E R0 /0 A it K JH A THiAL
Y HPLC W AH R4 Easy nLC #E1740 5, SR N 0.1%
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CIBHELL 95% 1 A WV, A il A ShEREAS EAER B
FEHE (Thermo Scientific Acclaim PepMap100, 100um X 2¢m ,
nanoViper C18), ¢ i 43 #7 #£ ( Thermo Scientific EASY
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ik 4 Mo K O O IR B, BEE A E
300~1 800m/z,
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proteins , DEPs) , F& K ZR K18 ( gene ontology, GO ) K 5L 4R
FEPR A1 FE B 2H A Bl 425 (kyoto encyclopedia of genes and
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geneontology.org/) Fl KEGG I (http://www.kegg.jp/) ,
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JE IR 1 A W A O B R SRS , e T A ) o R I
HAYEE F R RS LT A e, L4 F BT B9 GO
5 KEGG {REEOL 0 ¥ 57 , 74 5] DEPs 2.3 5 19 GO 2k
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i f  Pathway o E ( http . // www.
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FAME (F 5C B2k ) 4501 W, 92 Br N 4% 40 B 1 A 0
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EEST A FVHEFERT 50 19 DEPs i KEGG 15 5 % & £ 4017 ; B F ¥ 2 F M HT 50 19 DEPs

#1 ®HI50 fIEZE ETiAK DEPs h 5 ELIRGHAXMNERTIR
EEUNGE] F A HEHAE P st
P05412 JUN Transcription factor AP-1 2.617535 6.820x107°
P01100 FOS Proto—oncogene c—Fos 2.042590 4.711x107°
P29317 EPHA2 Ephrin type—A receptor 2 1.563899 8.340x107*
P02649 APOE Apolipoprotein E 1.524120 1.356x107°
P62745 RHOB Rho-related GTP-binding protein RhoB 1.339117 2.870x107*
P09429 HMGB1 High mobility group protein B1 1.241517 7.300x107*
094782 USP1 Ubiquitin carboxyl—terminal hydrolase 1 1.220953 8.530x107*
P10599 TXN Thioredoxin 1.214942 1.050x10™*
P60709 ACTB Actin, cytoplasmic 1 1.201767 3.350x107*
P11388 TOP2A DNA topoisomerase 2—alpha 0.789595 4.730x107°
Q9H967 WDR76 WD repeat—containing protein 76 0.773866 5.050x107°
P08581 MET Hepatocyte growth factorreceptor 0.721716 1.480x107*
P30876 POLR2B DNA-directed RNA polymerase Il subunit RPB2 0.689090 6.400x107°
Q9UFF9 CNOTS CCR4-NOT transcription complex subunit 8 0.613312 6.440x107°
Q9H3M7 TXNIP Thioredoxin—interacting protein 0.608387 2.490x107°
QI9UNS1 TIMELESS Protein timeless homolog 0.586277 6.090x107°
Q9H8V3 ECT2 Protein ECT2 0.576815 1.920x107°
P24928 POLR2A DNA-directed RNA polymerase Il subunit RPBI1 0.565439 7.150x107°
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