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$ December, 1972. Master degrec Tel: * [Abstract] Objective To investigate the roles and mechanisms of siRNA targe-
® 18629304989 ; E-mail: xuanyiella @ * ted lipocalin 2 (Lcn 2) gene silencing on hypoxia-induced cell apoptosis in retinal gan-
% 163. com; ORCID: 0000-0061-8057- ghon cells (RGC-5). Methods RGC-5 cells were subjected to hypoxic condition for
: 0895 ¢ * various time duration (0Oh,4h,8h,12h,24 h,48 h) ,and quantitative real-time PCR and
. S B 8520170511 . Western blot. YVere gsed to evaluate the expression of I_jcn 2 in mBNA and pro?:eln levels.
. EERS. ’ 20170706 . Cells were divided into 4 groups:control group,hypoxia group,siNC + hypoxia group,in

ceoc

ATEE G . which cells were transfected with negative control for siRNA,and then subjected to hy-
VEEBGI.T10068  BEVHA PILTH, poxic condition for 24 h,and siLcn 2 + hypoxia group,in which cells were transfected
Bevg s A B ES BE IR B, 7 4 R 24 B g with Len 2 siRNA, and then subjected to hypoxic condition for 24 h). Next, cell apoptot-
(FE3E3L) ;710068 BRPGEPILT , o jc rate and Caspase-3 activity were detected using ELISA. The fluorescence intensity of

%?ﬁ&igﬁggiéi(ﬁg ’ reactive oxygen species ( ROS) was assayed using DCFH-DA kit, and mitochondrial
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1080

‘ 5 MR ERIRE 2558) ¢ membrane potential assay kit was used to evaluate the mitochondrial membrane poten-
* Received date ; May 11,2017 ¢ tial. Finally, the expression levels of cleaved-Caspase-3 ( c-Caspase-3 ), cleaved-PARP
H Accepted date: Jul 6,2017 S (c-PARP) ,Bax,Bcl-2 and cytochrome C ( Cyto C) were detected using Western blot.

From the Department of Ophtalmolo- * Regylgs In the hypoxia group,Len 2 mRNA level at 4 h,8 h,12 h,24 h and 48 h was
f}f‘zl.u,anm ZO;L.MEMUP?OP le. i Hospi- - higher than that at 0 h (all P <0.05). Meanwhile,Lcn 2 protein level at 12 h,24 h and 48
al,Xi’ an Medical University ( CHE ¢

Xuan-Yi), Xi’ an 710068, Shaanxi h was also higher than that at 0 h (all P <0.05). Cell apoptotic rate in the hypoxia
Province , China; Department of Second « group (138.33% =+ 13.76% ) was significantly higher than that in the control group
Operating Room, Shaanxi Provincial 4 (99 66% +2.86% ) (P <0.05) ,and siLen 2 + hypoxia group (105.02% +8.60% ) was
I;foljl l: 7° 1 %’;@Ll(;lh(aiii%rgzi?gzl ¢+ lower than siNC + hypoxia group (142.33% +6.54% ) (P <0.05). In addition, compared
na; Department of Ophthalmology, with the control group,the relative activity of Caspase-3 and the relative expression of
.Shaarm Provincial People”’ s Hospital * c-Caspase-3 and c-PARP in the hypoxia group were all upregulated (all P <0.05);
(LI Di), Xi’ an 710068, Shaanxi ¢ whereas the relative activity of Caspase-3 and the relative expression of c-Caspase-3 and
: $ Province (‘h"’“ tﬁ c-PARP in the siLen2 + hypoxia group were downregulated compared with the siNC +
hypox1a group (all P <O 05) Moreover ,the fluorescence intensity of ROS in the hypoxia group (4.26 0.63) was more en-
hanced than that in the control group (1.03 £0.11) (P <0.05),and the siLcn2 + hypoxia group (3.10 £0.24) was lower
than siNC + hypoxia group (4.73 £0.26) (P <0. 05). Furthermore , mitochondrial membrane potential, Cyto C expression
and the relative ratio of Bax to Bcl-2 in the silicn2 + hypoxia group was lower than those in the siNC + hypoxia group. Con-
clusion Lcn 2 Len2 gene silencing can inhibit cell apoptosis and ROS production induced by hypoxia, which may be a-

chieved by suppressing mitochondrial apoptosis signaling pathway.
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[{BE] BB ARBS5E G 2(lipocalin 2,Len 2) 3¢k 8.5 F-4L W BEAY 22 7 29 f.-5 (retinal ganglion cells, RGC-5) 35 4 44 49 4
VERATHAH . HiE ¥ RGCS WL E THAXRZE TAE(0h4h8h 12 h.24 h 48 h), KA % e F PCR Fo Western blot
A Lon 2 89 Rk KT, A5 4 20 xR BB sINC + B ( 5 % sIRNA B b3t B8 G i 47 5k AL 22 24 h) fo sil -
cn 2 + AL (Lafit 4 Len 2 siRNA S 3478 B 4L 22 24 h) , ELISA #&n) 4m it B = % f= Caspase-3 &, DCFH-DA X, 5] &4 |
&M F (reactive oxygen speciesin, ROS) = & 5 51, 2% F5 4R B @ AL 4600 3K F] & +F W &5 K 2 & %, Western blot A& 3 e 2 B8 R &
R B2 % & B 3 ( cleaved-Caspase-3 , c-Caspase-3) . M — 55 82 4 48 % 485 ( cleaved-PARP, c-PARP) .Bax . Bcl-2 #egm ftL &, % C( cy-
tochrome C,Cyto C) E & &ik, &R 50hz4ark 5 A2 (4h.8h 12 h 24 h #248 h)Len 2 mRNA &k K- FHFZ(H AP <
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0.05), At A20(12 h 24 h# 48 h) 8 Len 2 B O AR K FH KO hBAAZH(H A P<0.05), Sar@ummppA %
(99.66% +2.86% ) Yot , B B4 (138.33% £13.76% ) 2% F+ & (P <0.05) ;silen 2 + £ 8,48 49 JEL 4 = % (105. 02% +8.60% )
2 sINC + 5 R 20 (142.33% +6.54% ) 2% T B (P <0.05), suob, 5 B 445 51 B 40 Caspase-3 #8 %} i 14 3% 7% | c-Caspase-3 #= c-
PARP &k L (34 P<0.05) , 5 siNC + Bt R 2R 3R, silen 2 + £k B 20 Caspase-3 A8 3% 7& 1+ 7K F | c-Caspase-3 F= c-PARP 8
2+ E KK P AL (3 A P<0.05), HxbiE2a ROS AT 32 7% B (1.03 +0. 11) sk, 5k 8.20(4.26 £0.63) 3 7% (P <0.05),
silen 2 + 88,20 ROS 4B 52 6. 3% 2 (3. 10 £0.24) %5 siNC + £ 8. 21(4.73 £0.26) B F 55 (P <0.05) , H silen 2 + S A 2045

sINC + B B L & F Rk i & 38 Aw Cyto C & & & ik K-F & Bax A= Bel-2 AR b F v (394 P<0.05), &ig
R 2R R T

BEGE T mie A A ROS & A& | THk 2

HOGIRC &gt F TAEH G o i HIR
o 2013 4 AERTOGHR HE AKZ 6430 T7,
WiH7E 2020 4445 38 fin 55 7600 J7,2040 4E A5 fin
1422 ERIER FXEEEIR AR 58 LA AR
RN 3, ZRAF AR RFIRIT AN s
BETAREITIRCRA A B e, BV -4k By
B HOCIRIYSCHE T ol BRI LB,

N8 A 2 (lipocalin 2, Len 2) &2 lipocalin #8285
f—A~/ Ny T A, AR 40 R Len 277
WF5E R, Len 2 ZEF GRR /IS BRI Ji8E B2 AL D) R ol 222
5 YA Y (retinal ganglion cells, RGC) JZ 3 ik . & T}
57 {H Len 2 XFBRAE S RGC-S T i 4E i 1 R
WARIE . ASHFFE R siRNA JUBR Len 2 453 H x5k
AT RGC-5 20 0 4 T 9 1 FH 22 T BE AL, hy
Len 2 78 ARBHS v A 0 9% 25 LS LAtk
1 AR
1.1 ## RGC-5 4iffi(ATCC A, 3 E ) ; DMEM
Bk K ia A 1 (Hyclone 23w, ¢ 1) 5 40 i i T
K375 &5 Cell Death Detection ELISA i3] & ( &
X, T8 [ ) 5 Caspase-3 {if P4 4 I 12 7] & Caspase-3/
CPP32 Fluorometric Assay Kit( BioVision, £ [H ) ; i %
iR & (Promega, 22 [ ) ; SYBR Green PCR Master
Mix %7 & ( Qiagen, 5 ) ; Len 2 HT{K (RD A 7], 56
) 2D R R A = IR AR U 3 (cleaved-Caspase-3,
c-Caspase-3) | B8 I F7 — #5 R 4% W8 BB & i ( cleaved-
PARP,c-PARP) ,Bax ., Bcl-2 . 4 Jffd 2. 2% C ( cytochrome
C,Cyto C)HifA& (CST 7], EH ) ; BCA KK
DU FNZR A A J5 H A I (JC-1) 3K F & (B = K,
[# ) ; Rrizol {7 & #1 DCFH-DA &7 & ( Invitrogen 2%
Al EED) s S EENE s (TP AZ &N, B E) s Len 2
siRNA S B PEXT B (ABT 24 \], ) o
1.2 7%

1.2.1 ZAREEsERAME  RGC-5 4ifiaflif DMEM 55
FeRERE R OMAFRAY B 10% Ja 4135 10 ¢ « L' 5%
REERR) , B E 5% CO, 37 CHIMIRE A
R, B3 ~4 d IREEEHE . RGC-S 41
HASTFIRBUE 5% 0, 5% CO, 90%N, 37 C 45
24 h 8 h 12 h 24 h #1148 h & Len 2 [A3eik K
Vo DA T 1557 24 h A5 S 25 4, RGC-5 4l
Gy h 4 41 (1) % BRZH : AR ] b 3 25 0] B4 5
(2) R4 : 200 B T A PR EE T 3557 24 h; (3) siNC +

SLER Len 2 494

AR A2 s sIRNA BT R 48 h J5 TB A3
B N EiSR 24 hi(4) silen 2 + R : A 2246 ¢ Ten
2 siRNA 48 h J5 T4 EE N5 SR 24 h,

1.2.2 FABUATHIRN AT 96 fLARH,
% H Lipofactamine™ 2000 #4 siNC Fl silen 2 5 7% 3
ApfIrh 48 h, SRS TEREIAEE T 4k 285 5% 24 h, ™
R A L 088 T 0 370 3 150 B B R, A DN 440 i

PR T R X BRALJA TR B 100% , HeAb 2 531
WSKiEROKIER

1.2.3 Caspase-3 BN 175 20 40 b B 45
J&  UCAE 2R M, AR Fi R Caspase-3 35 M 46 3k 57 &
UL PRI AL Caspase-3 Witk SCERZ IS,
50 L AR ZE AN 10 min, ITA 2 x 2N 2% iR
(50 pL) F15 WL WY, T 37 CHFE 1.5 h, %
B ZYIRER AT & 5T K 400 nm, ORI R
505 nm, R 41 40 2 S E AUE .

1.2.4 ROS W& AT 6 fLirh, fr4s 4
Y AL PEEE RS , FREFR AL, R A PBS 2 th s P 4t
il 3 Y%, A 10 wmol - L' DCFH-DA T 37 CiH
30 min, T3] B 20 WG T WELAIM ROS 1974z,
e R PP 8 AR 2 Y6 BE AT Fe vt o
1.2.5 KAEEBRBHEN 1R T 6 fLik
W RS AN AL PRES RS SR IR I 1 mL
O TAEW, T 37 CHEAETIFE 20 min, W 455,
FHILBC A YL B G2 R eV 2 I, A 2 mL 4 15 57
W, DO R T I G SRR B F A AR 1k
1.2.6 LEEZ PCR &M R H Trizol {74 i
I -FERAE A0 IS RNA, JRIE MR EE LS we Uik 5%
43 ¢DNA, & ] SYBR Green 255 & #& J0 Len 2 11
mRNA K, 52 5 44:94 °C 5 min,94 °C 30 5,55 °C
30 5,72 °C 1 min,72 °C 10 min, fG¥F 30 ¥k, FF4%E3
AEAfLo Len 2 597510 : 1E 1] .57 -GACTCAACT-
CAGAACTTGATCCCT-3" , )% 1] : 5° -AGCTCTGTATCT-
GAGGGTAGCTGT-3" ;B-actin IS |HFH1 K : 1F ] :5” -
TCAGGTCATCACTATCGGCAAT-3" , % [i]: 5 -AAA-
GAAAGGGTGTAAAACGCA-3’

1.2.7 Western blot | Len 2 E£ZEH{RIE FREL
M B T, R A BCA 3850 & 4 85 ok 3,
%L 50 pg b Ff & iE 17 SDS-PAGE Hi ik, #% B,
50 g - LO'BiIR A0S iR M 1 h, A —Pi s, T
4 CIWEHEKR. WEEMAZIERGEE 1 h, Evk
Ja e, FERE E AT B FUE R, HiWi 5 R A Image)
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1.3 SEitZE4h3E R SPSS 13.0 ZEif-Ai - ab B
Bt , 2l LA £ A2 3R, 240 HUBCR LA
RIT2E00MT. P <0.05 WEFAGIHER L

2 #R

2.1 BEFES Len2 ®iELEA Len 2 mRNA 3k
KL 1, B4 4 h(2.59 £0.34) 8 h(2.64 +
0.47) 12 h(3.44 £0.37) 24 h(4.26 +0.29) F 48
h(4.35+0.39) 50 h 24(0.97 £0.10) #ft, Len 2
mRNA 7K Fifi 5 Sl S0 8] (1) S 28 8 = (3R P <
0.05;& 1A) . A, Western blot 6l 45 5 32 B ,
4112 h(2.73 +£0.38) .24 h(3.16 +0.28) 148 h
(3.66 £0.30) 5 0 h(1.01 +0. 10) A, Len 2
FIRACFH 3 FIR (428 P <0.05; & 1B) , #i B
B Len 2 3K B,

2.2 B Len 2 HIHIAABT MHAMMEHT
REFAGIAFE L (F =12.43,P =0.002; 5 2A) ;
W LA 2 I - 5 X IR 2 (99. 66% +2.86% ) Lt
Ay B 4 (138.33% +13.76% ) 2 FFE5 (P <
0.05), siLen 2 + il 5 41 (105. 02% =+ 8. 60% ) %
SINC + B 48 41 (142.33% +6.54% ) B E T (P <
0.05) . PUZfe) Caspase-3 FHXIE 22 5 HA Gil2#
X (F=42.81,P=0.000;% 2B) ; I LA 45 R 35
W] 5% IRZH (1,03 +0.06) kb, 5441 (3.59 £0.41)
R (P <0.05) ,silen 2 + G4 2H (2. 01 £0.21) %
SINC + B4R 41 (3.56 £0.26) W55 (P <0.05) . PU4
[8] c-PARP AXf R IXZ R A G 2FE X (F =
45.68,P =0.000; |5 2C) ; i HL AR5 R B« 5%
HAZ1(1.22 £0.05) b, B84 (2. 83 £0.16) B 2

FFET (P <0.05) ,silen 2 + B4 2 (2. 19 0. 11) 45
SiNC + B4 40 (3. 15 £0.28) F&E (P <0.05) . PU4
1] c-Caspase-3 8 [AMHXT R ik 22 R A GIHEE X
(F=42.81,P=0.000; & 2C) ; i H LL 545 AR R I
5XTHRZH(1.03 £0.03) [hAg, sl 441 (4.20 £0.45)
FFE (P <0.05) ,silen 2 + B4 2H (2. 52 +0.27) %
SiNC + B4 (3.93 +0.35) [&fE (P <0.05) ,

2.3 EK Len 2 #0#] ROS =4 Y4 [H] ROS AH Xt
PO EEF A ST FE L (F =39.92,P =
0.000; & 3) s PP LR 25 2R R X IR A1 (1. 03 =
0.11) b, 4841 (4.26 +0.63) 385% (P <0.05) ,
siNC + 482 (4. 73 £ 0. 26) Sl s 41 L4, 22 7
Bt L (P >0.05), silen 2 + $it424H (3. 10 +
0.24) % siNC + 4841 ROS W55 (P <0.05) ,

B 1 Len2 B9 mRNA FIEE I RIA, A SEA 2 i PCR Al Len 2
mRNA 7K 35 ;B Western blot 45 Len 2 25 /KA %
ik; 50 h 4L, " P <0.05

B2 Len2 %) RGC-5 AU T-A91E . A ELISA K 40 Mg 7= ; B. ELISA il Caspase-3 1% 14:; C: Western blot 745l c-Caspase-3 Fil c-
PARP kK. HXF M4 LA, * P <0.05;5 siNC + i 4 k4, * P <0. 05

2.4 Len 2 SEPEBATERAIER  DULLEIZA
KRR H 2R A A ST 8 X (F =35.30,P =
0.000; K] 4A); M W HL 30 45 SRR B 5 ) B 41
(99.35 £2.94) Ml kL, B4 41 (46. 21 £6.16) Ik />
(P <0.05) ;siNC + 5441 (38.05 9. 41) 544
FH L, SRR R 3425 SIS 124 L (P >0.05) 5

siLen 2 + HlAEZH (75. 67 £ 6. 54) %5 siNC + {42 2H 1
Jn(P <0.05) ., PUZHfE] Cyto C H FIARXT 3k 25 7 A
B L (F=25.42,P =0.000; [ 4B4C) ; 1§
W ELg el R SXTREZH (1,01 £0.14) HL&s, A
(3. 13 £0.57) FKRKFREWEIM(P <0.05);
sINC + 5540 (3. 80 £0.21) 50 2 7 LG
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FHXU(P>0.05);silen 2 + B 41 (2.16 £0.26)
SINC + B4 4 )k 2 (P <0.05) ., P4 fE Bax/Bel-2
X R EFHAES IR X (F=23.69,P =
0.000; K] 4D ); M W HL 30 45 R R B 5 %) B 4
(0.95 £0.12) o, Brag 41 (4.86 +0.97) FFE (P <
0.05) ;siNC + H441(5. 50 £0.61) 5L E A L 22
SIG 2 L (P>0.05);silen 2 + fit 4 4
(2.76 +0.32) #siNC + HA8 AL (P <0.05)

B3 Len2 4 ROS FOFET., SXTIRALHLAR, * P <0.05; 15 siNC +
R, PP <0.05

3 g

AHFFE R I, Len 2 Bl e 420 18] ) 4 4 mR-
NA FIE A FRIBZ W, W Len 2 £ RGC-5 4 fif
BEN SAR P T R R E AR, A¥ER
B Len 2 7575 Y6 HR /N BRUOL IR B b 26 % B9, BLAE
APEB I B ST, Len 2 BB F B A
W RS =8, RIS A0S Len 2 KK,

Len 2 7TEAN 08 12 h A B 2B H, A SCHk ik iE
Len 2 f2E A (R B2 RS A4 ™ 0o Lm0 I 9 2
' TS 3 #IA Len 2 28 ST A O AN e 28 B
MR AEAET: " . AW R BT Len 2 B4
SR TR TR (H A SCERIRIE, Len 2 Gt
AR HE RSB T, Len 2 401 A AL B A S
4 A S JCF- Y LA B T, 26 Len 2 76 40 i 4
T VR T H bk T 400 i B o 2 R 3 A 2 3k i 2
SEATREDE A Len 2 7E A [R5 BE 45 00 F IR A5
SEEEEIER . Caspase-3 JEANIA T f b FL4 %
BERIATI T, 800G iY) Caspase-3 REAS BT V) 240 M 1=
AR Z R B (), Hoh PARP J2f B E
f#) Caspase-3 BIEY " o AWFFE LI, YTER Len 2 fiff

B4 Len 2 PSRRI TG Sl BAE o A ZORL AR R 3492050 SR I SRR B L 355 B L C: Western blot i3l Cyto C 2 A3 i%;:B.D:
Western blot 48 Bax il Bel-2 2[435k, P18 Bax/Bel-2 H3, SXTHRLLILEL, * P <0.05; 5 siNC + AL L, *P <0. 05

Caspase-3 755 P4 J8, 55 . c-Caspase-3 Fll c-PARP & [ %
IRW/D o XGPS Len 2 2 410 ] k4
%S RGC-5 4T

ROS S22 W AR5 8 40 A A I A v ™ 2 i —
RINNTAY), A48 A 2 b S AL SR 5 4 B R
5 AE LR R R T b AR AT
ROS 5[5 )i i S Ak , 3 B4 38 1 5 e FL AT
T, B Cyto C, ST Sm g " . AW kB
Len 2 $R2C S 24N ROS 320, ASTF 53 25 21
5 Wu 2 f5E — 50, B Len 2 {25 ROS P2/

Bel-2 8 55 AE TR 428 40 B 0 T b k5 EE AR
F AR T-EE 1 Bax AT Bel-2 /Y L] 2
PR TR OCHE o TEIR A0 Len 2 3 3 JTE
YRR T ES . Bax/Bel2 iS4 -,
HAREY 70 NI Len 2 {25 Bax [n 4ok

PRI 3R X B 4 SR — B, AR SE IR IR 5L
Len 2 e BHAFZR AR HE 5] Ak . T I8 Cyto C Al
Bax # 35, i Bel2 ik, B UTEL Len 2 H)1
RGC-5 i AR A 115 5 5 .

25 I, Len 2 SR HI LS S RGC-5 AHiEH 1=
e ROS 7= Az, ] B 1o 400 il 26 obr R 08 115 5 3 [t 52
B, X —25 5k Len 2 7ERRBHGR B 16 H 29 5 FlIS 3
Bl IF A O IR 45 IR B s 1) 55 DR 36 97 32 AL B 1
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