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#ORLEOE S W e R &R E

BE£ME . HXR B RE#H4 (No. 81370997) related signaling pathways, apoptosis, programed cell
VEZ 07,1 (710038) T EIRE P48 V22 1T, 4 DU 78 5 K 2 R 2 death and etc. Six genes mainly pro- or anti-apoptotic,
B ;2 (710032) H B PG48 PG 22 T, 575 DU 42 1% R 2 Je il s AF including BCL2A1, TP5313, FAS, ZMAT3, DDB2 and
Yk 55 HEYEE BCL2L1, were confirmed to be up-regulated by oxidative
AP % RN S w A IR =1 stimulation using RT - gPCR ( P<0. 05). Results of MTT
WINEH 2%, EAFE, 287, L oFse 4L 506, BF 98 J5 1] . assay and flow cytometry showed that apoptosis of HLEC
FIA R /N LRSS, yhongb@ fmmu. edu. en gradually appeared after cells were treated with H,0, and
ks B . 2016-02-22 Bm H . 2016-04-11 became the main consequence of oxidative stimulation.

e CONCLUSION  Oxidative stimulation can induce up -

Discrepant gene expression profile and regulation of proapoptotic genes and lead to apoptosis of
HLEC, even though antiapoptotic genes can also be

phenotype changes in human lens promoted.

epithelial cells after oxidative damage o KEYWORDS: human lens epithelial cells; oxidative
damage;gene expression profile;apoptosis
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Abstract Dt 0 SRS 00 240 0 T K-
¢ AIM . To explore the discrepant gene expression profiles R RIRIEN A S5 R R, S ALK E B HLEC 367
and the related phenotype changes in human lens ANEEE FIE GO 43 ik Se 5L B 4 T 310 I RESR
epithelial cells(HLEC) after oxidative stimulation. Wl AR p53 2 LS AR T A R
e METHODS ;. Human lens epithelial cell line (HLE - B3) PEFE T 18 B 4 RT-qPCR ZEMAES: 6 N EES S
were cultured in normal condition or with H'QO2 for 24h Tk BT UE T G K P 42 4% BCI2A1 . TPS313 . FAS.
Total RNA were extracted for gene expression profiling ZMAT3 DDB2 il BCI2L1 , 76 G AL MR 32 1K 70 5. |-

assay and gene ontology analysis was performed for the
significantly up - regulated genes using bioinformational
database DAVID. The elevated expressions of up -
regulated genes in HLEC after oxidative stimulation were

Tt o MTT SZ 56 A1 2 20 i ASOR: I 465 SR & 7R, 1, 0, il s
HLEC W T-Z 87 7, R A b n) 2 L8,
58 LR AT W) i 75 S HLEC Ao £ o8 - 3% A4 4

confirmed by RT-gPCR. The apoptosis of HLEC induced TREARB R 13 (IR /558 3 5T Al T

by oxidative damage was detected using 3 - (4,5 - REIR N AR VR LR AN ; A A 07 5 FaB T 5 A
dimethyl-2 - thiazolyl) -2,5 - diphenyl - 2 - H - tetrazolium -

bromide( MTT) assay and flow cytometry. DOI.10. 3980/] issn. 1672-5123.2016.5.07

e RESULTS: Gene expression profiling assay

demonstrated that 367 genes were up-regulated in HLEC S Ak, ks, EI 2 SALBGE S BRI e 4
after oxidative stimulation. These genes were enriched in RN R A1 1 22 5 M £ A o Ar . = br iR Bl 24 7 2016516
310 biological processes mainly associated with p53 - (5).822-825
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05l5F

APRAR [ B 2 (lens epithelial cells, LEC) S oA
WAL s e IE W AR BT RE R BB 2, R
LEC A] & Bt b Ko S8 AL g, I R N R 5% 18
S22 IR R PSS LEC #94 BUIR S 0 TR 35 etk
PRFE AR AR, Ok [ AN FLEREE B il i 4
AN RRET AMIT TR 5 1R Y JR 5 28 AE LA KOHE R s 55 It
WEAEFR X LEC 385 e 35 , 1 5 v — > 2 [m] 3 72 21X
Sy AR ) BE A A A0 P PR AR 93 - (reactive
oxygen species,ROS) #4745 H,0, .0, Al - OH, 24 ROS
A SRARER IR AR L R 20 (HLEC) B35 BRie T B, 3t
2315 RS 4 M ) S A A 0, o7 200 B AR AR 2 R R T S 3K
FINBEE AL BEAAF 5% 2 0T, S Ak 400405 X 200 i 1 52 i)
W BN A A e R TSRS 22 0 T R
¢ HLEC 452 AL 03 J5 e £ 2 R AVEAOF IR R HH
W SR X — 2 T i B A LR R BT Eih
FN BRI A A HE R X,
1 M #F A &
1.1 #RE A SRIE 24 R HLE-B3 5k A il K2
ARBHIFFE HO G . DMEM AR 738 G4 1 ( &=
HyClone A #]) , JRTE I ( 2 = KA H]) , Affymetrix
Prime View kG A (£ H Affymetrix 2y ] ) , Trizol &,
F( HA TaKaKa 24w ), 3 5% 56807 & (72 & Qiagen 2
A, SCH R o i S R A s X RV (RT-qPCR) 5
& (fEE Qiagen A H]) ,RT-qPCR D¢ NARE ( H A TaKaRa
N ,3-(4,5- " RLgEmE —2) —2 5 - AR I Y A ME R
B (MTT) | Annexin V-FITC/PI 4 8 T4 M50 & (-
R RKAw) 0t TH( S5 [ Bio-Rad A7), L,
SEHE PCR X ( 34 [H Bio—Rad 247 ) , W40 {X ( 36 [ BD
NP
1.2 Fik
1.2.1 WEIEFRESE  ASRIK BB a0 52 05 )5 15 57
F 6em ML, AITA 4mL 75 10% 4 155 B9 DMEM IR 5%
FE,NT 10 UV/L HEHEREMICy/LEHER, T
37°C F IR EL S0mL/L CO, T 1 55 35 46 P 15 9%, 4il i
AR E 80% Rl & R A I, w8 55 B o A R
70pmol/L H,0, 1R 4, XF B4 20 il AN T Ab 2
24h J5 i FH Trizol $2HXANMLE RNA
1.2.2 RZFFEERFEN & RNA K5 & Agilent
Bioanalyzer 2100 B VK HEAT BTG, & M B0 RNA R 5 2%
Affymetrix FIRTE O R BT A, R YE AR v B AE A X
FEfD RNA H ) mRNA A7 HOR FRic figiife, 204545 A
W EFRICI) cRNA, 24380, R 24 S8 bt i R A i 2
WA B IR B e ss b b 45°C | 16h TR B 238, I FE vk %
ARl 4 BRBR e AR AT A R . R GeneChip
Scanner 3000 XT s F 45 B 347 H 5, R H Command
Console Software 4. 0 352 B JF 45 8 45, K F Gene Spring
Software 11.0 H1AY RMA 592 X} 5 #2645 B0 508 647 5
—fbAb B
1.2.3 Gene Ontology & #7 MR F ik i 05 F 25 41, %
AT LA LG T X B4 3R i LU >2. 0 8 o
P22 I IR DAVID 3030 1% (hitp ; // david. neiferf.
gov/ ) , Xt 2255 FE K #£4T Gene Ontology (GO) YIRe = £ 4y
Mo WA Fisher K5 A 2 05 0 10 25 S 5L R ) AH LA

FEH AT FAH L, B35 S LN TIEE /325, P<0.05 1)
TIREAT 2 0E L E 22 S 3 R B 5 w4
1.2.4 RT-qPCR #& i i FH Trizol $2 45 41 4 Jif1 &
RNA, 3 JEHGEE TN RNA A & SR O 8 1, i i o
W& AR R MR SR B DNA, If 4T RT-qPCR ¥
W, SRR R A 20. Opl: 2 YR £ 10. Opl, b FiES14)
% 1. 0pL ., cDNA il 2. OpL 2B 77K 6. 0L, SR 5%
P 55— 25 95°C , 3min; 55 — 2 95°C, 10s; 85 =4 55C,
15s; 550420 72°C 155, Hrp 55 20 255 00202 40 A&
Y BCI2AL. | i, 5 — GCAGTGTGGTCTCCGAATGTCT - 35
TPS313. I 1i%,5 —~ AAGGAAATAACCACCATGTTAGCCGTGCAC —
3°01, FAS, %, 5 - CTACCTAAGAGCTATCTACCGTTC —
3710 ZMAT3 . | ¥i%,5 ~ATGATCCTCTTGCAACACG-3""";
DDB2 . [ii%,5’~TCACTTCCAGCACCTCACAC-3"; BCI2L1 ;
F1#%,5 —~GGACAGCATATCAGAGCTTTGAACA -3 ; GAPDH
YERNZ: . Eif,5 -TCACCAGGGCTGCTTTTAAC=3", T
5 3% RT—qPCR 1R & P i3 S 1497
1.2.5 MTT 5£3¢ ¥ HLE-B3 LL 5000/FLEEFH T 96 fL
B, H B HE 35 2 80% LK T B, W BE R, A
70pumol/L H,0, BB FLHE TR, 430 T 12 .18 24 36h )5,
AT MTT 5258, i h  BEFLINA Smg/mL MTT &9, 5
3% 4h 5 W R, AL 150wl DMSO, B 2 K 1%
HEES] 10min, {25 5 4 78 50 5 A . 7E B AR A 490nm 4b
AL ROGE . BRI S MR AL,
1.2.6 BREMAENEAAT  LLRFE S X% HLE-B3
AT H,0, I, 24h J5 , WA A Ak 35 45 41 RN it BE 41 40
e, PBS P A AR I T A I 7R & £
X A4 BIE4T Annexin V=FITC F1 PL 4 e, i FH 37 20 40
MIASL o BEARAE , T BT i A A5 R

Be it A4 v ] SPSS 18. 0 G i R {47 ik B
Ta OB LA (B A5 M 25 R0R |, Bt DL S8 41 SR 41 )
AHXT EC (A 27, 21 8] B 3SR B ST AR AR ¢ K3, LA P<
0.05 MEFAZITFEE X,
2HER
2.1 SRGAESHRARN mRNA RiXiEER KA
O b S L S DR e AR o SRR i L Rk S X
M FRIA R LE>2. 0, MK —ndE, Rk GO 451
IR H,0, FIROAE T A L5 I 367 4~ mRNA Fik
AR 1, TR E LA R B, LI
FEPE T 310 MK B E MR IH ps3
I ANR T S AR SR T AR (1)
22 RIFEHRRFLERIIE 4 RT-qPCR X BCI2AIL,
TP5313 . FAS .ZMAT3 .DDB2 .BCL2L1 &k /K gE47 /),
SRR R 2, X HE R, S kA e, Ik 6 Nt
PRI TR 7K AR L R I e v (1B 2) |, S g R 5 3k
USSR (e 1/
2.3 ffGiES HLEC Ak £ AT MTT LK 454
FR , HLE-B3 402t 0,0, Hl345 , B2 ] 28K | 40
MR T WG 0, B 2 AL RIS 36h, 1L 7% 4 LA
(F3), Annexin V-FITC/PI Yt {0 J5 i 28 40 g A 20 A
7~ L, H,0, RIS 240 770G 40820 &5 25% |, 1 0/ 12 40 Jif b
BAF] 57% , HL5 55 MTT S250 KBS (K 4) .
3 it

K F7E R B, ROS J& fib PRARTE Ik K2 (1 P9 s % 95 119
TR E . IEEELT ,ROS AT LU 40 M N 1 b 4B Ak &
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GO:0008083~growth factor activity —
GO:0016504~peptidase activator activity —
G0:0005576~extracellular region —
GO:0044421~extracellular region part —
G0:0043065~positive regulation of apoptosis —
GO:0043068~positive regulation of programmed cell death -
GO0:0010942~positive regulation of cell death -
G0:0042981~regulation of apoptosis -
GO:0043067~regulation of programmed cell death -
G0:0010941~regulation of cell death —
GO0:0006928~cell motion —

GO:0016477~cell migration —
GO:0006917~induction of apoptosis ~
G0:0012502~induction of programmed cell death —
G0:0012501~programmed cell death -
G0O:0048870~cell motility —
GO0:0051674~localization of cell -
GO:0006915~apoptosis —

G0:0042060~wound healing -
GO:0009611~response to wounding —
GO:0008219~cell death —

G0:0016265~death -

G0:0001568~blood vessel development —
G0:0048514~blood vessel morphogenesis —
G0:0001944~vasculature development -
GO:0042127~regulation of cell proliferation —
GO:0051050~positive regulation of transport —
GO:0006916~anti-apoptosis —
G0:0001525~angiogenesis -

GO:0050714~positive regulation of protein secretion -

as.factor{Category)
GOTERM_BP_FAT

GOTERM_CC_FAT
GOTERM_MF_FAT

0.7

| [

Gene Ontology category

I I
25 50 175
Enrichment[-lgPvalue]

1 SHRAMENRA LEESEENRES N (SELRGERRE T 2 ERETER Mm% HN%E 310 Mo

0.

o

KhEREERE),
F1 SUBGEEE LANER
FF ID AT YL AFR LR
NM_153361 1.8 Interleukin 8 6.80
NM_006516 BCL2A1 B-cell lymphoma 2-related protein Al 5.78
NM_018689 TP5313 Tumor protein p53 inducible protein 3 5.59
NM_020768 FAS Fas(TNF receptor superfamily ,member 6) 5.08
NM_022470 ZMAT3 Zinc finger , matrin—type 3 3.48
NM_004994 MMP9 Matrix metallopeptidase 9 3.20
NM_000089 LCE1F Late cornified envelope 1F 3.10
NM_001001669 SAT1 Spermidine/spermine N1-acetyltransferase 1 3.09
NM_006252 KANK3 KN motif and ankyrin repeat domains 3 3.05
NM_030915 DDB2 Damage—specific DNA binding protein 2 2.95
NM_000302 RRM2B Ribonucleotide reductase M2 B 2.92
NM_001191 BCL2L1 B—cell lymphoma 2-like 1 2.76
NM_001025366 CASP1 Caspase 1 ,apoptosis—related cysteine peptidase 2.69
NM_000610 CD44 CD44 molecule 2.51
T b s r
M s
6 s 80
S b £ oo}
i-:; bk .'II)'. g b .'ll)'. %
= = e
= e
ok
| [N NN AN AN 1IN o
07N o o 5 o N 1 1 L "
5 & & v AN, o 02 18 2 36
& X CARE S AT ) (1)

2 RT-qPCRBEXEHEMMEFMAER mANAAFIR  E3 SULAINE, HLEC 1A EA B BB EN T,
B "P<0.01 vs XHA4,
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*®2 FHHRHERRIZER RT-gPCR IIEHR xX*s
A OpiEEi| EERiE LT t P
BCI2A1 120. 12 4.1220.35  14.61  0.0019
TP5313 120. 08 7.120.2 49.05  <0.01
FAS 10.05 3.75:0.28  16.75 0.0027
ZMAT3 120. 09 3.240.15  21.78 0.0001
DDB2 10. 11 2.9£0.19  14.99  0.0004
BCI2L1 120. 09 3.60.24  17.57  0.001

200 =
I seanie
P
= 100 s

—

<

(=}
T

—

AN FIRAANHE LA (%)

[a
(=}
T

<

AT

#L51

4 TEUEAIE 24h JF HLEC BIETKE,

Gt M B I H S ROS FEAE R AN, sl B2 N R S 84n
Mt AL B8 J1 08 55 B, ROS 5t 2 72 4R N B, 1 i A Ak
/TR

A 5T ) F 22 15335 0 A % AL i J5 HLEC 3£ %
RIS A A AT T A, 45 30 B, Bk R 5 4 367 A4
D B 2R AR T B B S B R sl g GO A,
AT PR 2 R A 2 5 3 DR AR o7 T 40 i T B R
JPEBET AHOCAR S i . Hr b, 8 T nT B A Ak R
Xt HLEC Byde EZERE M, 158, pS3 15 5 30 I 1Y 006 e
S pS3 S H RTHFFT AN BA A (0 4098 L I AT LA
s E i O a2 N[BT 1 B 2 s 1 O ey = .
il i A ) AR R RS AR I, p53 M T
i T JE 2 HLEC 98 12 DA K (N B 9 A2 il B A B B4R
UM ARWFST & B, kK BRI pS3 LA LA
TP5313 1 FAS % #i  TP5313 /& DNA #ii f3 b &
(DDR) &% i) — 51, 24 DNA %& 4= 5% BE 45 A5 i, o] 0%
TP5313, 25 5t DNA & &, A, DDR RE &k 1k
p53,—J7 181 AT LA BH W7 4 1t J8 R i DNA S s &=,
3 —J7 T pS3 Al Lhigs 3= AR T 2 Ak ) TPS313 , (HIX — i
e A ROS, R AN A s i DNA ™ 5 #5145
A, & 5l ps3 Mol KB IF MG E L T RRA S
TP5313 M HAEH , S8 ROS 2R, AR s M H T 5
R, 1 FAS!™ L FAS JE IR SR K 7 (TNF ) #8 5 % Bt
Z— S p53 1 S UM TS0 R U R o 3R I, 2 AR
FasL 5% {& FasR %/a\ié, 298 o i B2 AR A NS AR IR
caspase , P28 40 caspase [iff 5 I 19 o Ath 5 03B A5 5 1B Gk
KA A sh TR . s FRATHEN, A0 52
W, 24 HLEC 2855 80 B, TPS313 Y i 2238 — 5 1At
# T DDR RGEMENG, 75—l R E pS3 MK i fi
JHT S S S 09 J5 30, T FAS B RiA e B S8 T
AR P PESE T . R AT AR PR T R R R A Y ]
A, AT A, — S R T R R A R K R B
8 FJF, I ZMAT3 \BCI2A1 1 BCI2L1, H b ZMAT3
J& p53 B FUFRE N 22—, pS3 Al LS ZMAT-3 ;=1 —

FRER A, IR T p53 9 T 5L X 40 FAS B 3 2
HomRNA A (9 78 0, S 4 g 98 = 0 BR T ZMAT3
BCL2A1 I BCL2L1 /% BCL2 FHRGTI T 43 F P
Hm# AT feth Xt PP HLEC P T- R EEAEH . LRk
AR AT RN (5 2% C S 40 3 T B 0 R
LM X — BT A 1 JR T BH3 - only 2 F ( BCL2
homology domain 3 —only protein ) 5 2R R A BAX
BAK ZAAZ, 4 BCL2 ZIEMPLIA T 43 F 7 LIS BH3 -only
HAE IR | BGa e PE2E & BAX FI BAK, M BE M
AMLE R C AR, A0 hl A gE =, B RT I HLEC
A e AR TR ST T AR R A T
TP R e A r iz . PR, FeATTXE H,0, ik
S A A TR R AT TR, MTT SE5 3808, 40
M2t H,0, LLHE 120 W, 7547 85% 4R MLAF1 , B 47185 240
e 2 8/ AN 200 Y 0 45 0048 S RN T R
TEBAARNHARTIY FTE W B4 AR T 5 S i, Bl
&R AHERS | T AL B8O ™, A R S T RE
TeENE:, TREZ QM LA M, WA BT 45
IR, H,0, J& 24h, 2 75% AUMEE T, Hd# T 70% 41
A T AT SRSEANMIA o ASE 30% , 158 I K 2 KA i
AIFET IR T AL RS A TR P R 3l

L5 TR AP TR HLEC & AR Ak 43 I 1) 3 22
R, X FEP B Z2 A P8 T NG IE 15 508 A R
AR TRAT TG X i3k B 38 e v 1) S 23 HE AT S S A B B
G, AFE—20 T ff 240 M 08 T8 N R A R P RO AR
IR PR L@ 0 i HLEC 20 it 98 1= LA Bl 500697 FT
(R g N
Sk
1w Ak, E I 45 AR AR AR A AR AR I 2 20 0 2R 5 PR 3R i 1%
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