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[ Abstract] Objective To investigate the anti-oxidative stress effects of microRNA 125b ( miR-125b) on
lens epithelial cells (LECs) and its possible mechanism. Methods Twenty-four anterior capsule specimens were

collected from 24 eyes of 24 age-related cataract patients during phacoemulsification and 20 normal anterior capsule
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specimens were obtained from 20 eyes of 20 donors in Henan Eye Hospital from July 2018 to March 2019 under the
approval of a Medical Ethics Committee of Henan Eye Hospital ( No. YKYY20193151) . The reverse transcription PCR
and Western blot assay were employed to detect and compare the relative expression levels of miR-125b and nuclear
factor E2-related factor 2 (Nrf2) in different specimens. The human lens epithelial cell line HLEB-3 was divided into
control group and oxidative stress model group. The oxidative stress models were established by coculture with different
concentrations (100, 200, 400 wmol/L) of H,0, for 24 hours, and the cells were cultured with normal medium
without H, 0, in the control group. The reactive oxygen species (ROS) content was detected by DCFH-DA fluorescent
probe,and the activities of total-antioxidative capability ( T-AOC) , superoxide dismutase ( SOD) and glutathione
peroxidase ( GSH-Px) as well as malondialdehyde ( MDA ) concentration were detected by ELISA, and compared
among the groups. The expression levels of miR-125b and Nif2 were detected by reverse transcription PCR and
Western blot assay, respectively. The cells were transfected with miR-125b mimics, miR-125b control and miR-125b
inhibitor for 24 hours,respectively,and ROS content was detected by DCFH-DA fluorescent probe and T-AOC,SOD
and GSH-Px activities as well as MDA concentration were detected by ELISA and compared among different
transfected groups. A dual luciferase reporter assay was used to assess an association between miR-125b and Nrf2. The
expression level of Nrf2 protein was detected by Western blot assay and the expression levels of Nrf2 and Keapl were
assayed and located by immunofluorescence double staining.  Results The relative expression levels of miR-125b
and Nrf2 in the normal lens anterior capsule specimens were 0.21+0.03 and 0.27+0. 06, which were significantly
lower than 0.89+0.05 and 0.84+0. 12 in the cataract specimens, respectively (¢=15.355,P<0.05;¢=18.647,
P<0.05). The relative expression levels of miR-125b and Nrf2 were significantly increased in various H,0, treated
groups in comparison with the control group and were gradually elevated with the increase of H,0, concentration (all
at P<0.05). Compared with the control group,the T-AOC,SOD and GSH-Px activities were reduced,and ROS content
and MDA concentration were significantly ascended (all at P<0.05). Compared with the miR-125b control group, the
T-AOC,GSH-Px and SOD activities were increased,and ROS content and MDA concentration were decreased in the
miR-125b mimics group (all at P<0.05). In addition, the T-AOC, GSH-Px and SOD activities were significantly
weakened, and ROS content and MDA concentration were significantly increased in the miR-125b inhibitor group in
comparison with the miR-125b control group (all at P<0.05). Dual luciferase reporter assay showed that miR-125h
targeted to the expression of Nrf2 in the H,0, model cells. The fluorescence of Nrf2 in the cytoplasm was the strongest
with more nuclear transfer in the miR-125b mimics group,and the expression intensity of Keapl in the cytoplasm was
weaker. The expression of Nrf2 was the weakest with less nuclear transfer in the miR-125b inhibitor group, and the
expression level of Keapl in the cytoplasm was stronger. ~ Conclusions MiR-125b can enhance the anti-oxidative
stress of LECs in age-related cataractous eyes probably by upregulating the expression of N1f2 and activating the Keapl/
Nrf2 signaling pathway.
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Oxidative stress
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1.1.2 ZufoR i & 2l & X4 kB 1B A LECs
Z (HLEB-3) Wy A [& B} 2= Be b 40 i % . miR125b
LY . miR-125b # ] 4 F1 miR-125b X} I8 J¥ 51 3% iy
b B I RN WA CCK-8 3K 5 & (BT M U 5
/3] ) ; Lipofectamine ™2000 | Trizol | % ¥ 4% B + E2 #H
FH T 2 (nuclear factor E2-related factor 2, Nrf2) £ 7§
FEdL A& (PAS-68817) , 1h SE 4T TgG (H+L) = 4L
(A32731) (I EHT L TgG (H+L) Z 41 (A32723) (AR
Nrf2 5 Y—Pr (710574) LI Keapl % 56— 371 ( MAS-
17106) ( £ [ Invitrogen 24 H] ) ; DAPT 4 43 (b 50 &K
3% A A) ) ; DCFH-DA 15 PE 4 #% ( reactive oxygen
species, ROS) % G FR &1 (b 50 1 B3 PERL £ A BR 2
H ) BB & Mk BE S (total-antioxidative capability,
T-AOC) B E ALY 15 1L i ( superoxide dismutase,SOD) |
A B H kS & AL ¥ B ( glutathione peroxidase , GSH-Px) |
it R OB A e H OBK ( glutathone, GSH ) | [N — [
(malondialdehyde , MDA ) 46 Il 10 77 & ( F i3 55 = KAT R
AN o HIETIE EEE (H A Olympus 23 &) 5 B AR X
(2 [E Bio-Rad /7)) ; PCR X (£ [E Applied Biosystems
A T]) AN (FEE Eppendorf 24 7]) o

1.2 J5ik

1.2.1 AL al i il 4 KR A7 i) HLEB-3
AN R R I8, TR T S AR AR O B 10% Jifg A
(fetal bovine serum, FBS) Ml & HF M HF XIE S WM
DMEM K35k, & F 37 C K55 5% CO, Hi 5%
PR AR, R A MLl 220 80% A% X, #ie Bl b %
HEs i H,0, % EE A T8 FF 40 2 D 100, 200 A
400 pmol/L H,0, 4, XF B4 A A& H,0, i 5 57
S, TR P Ak R

1.2.2 4% AL T X0 £ K W HLEB-3 4
JL LA 2% 107 A/ FL AN %5 B 4 R F 6 FLAR , 43 B4 F &5
A miR-125b {14 .miR-125b X BE F1 miR-125b ] i
Yy Fe 510 1 TR G 200 1, K 40 B 23 S miR-125b 494814
1 \miR-125b X} B2 A1 miR-125b #4440 . 1% W8 4%
Heil5] Lipofectamine2000 ¢ B -5 vh Bt 7s A5 3K , 73 931 %
L2 B 6 h K 2% 2H AN M 55 7% 22 58 s IR R AR B b R o
1.2.3 )i {] DCFH-DA 2% 6 R B K5 il #5 41 40 fd vh
PR ROS & AL T % B4 (KM i HLEB-3 4 g LA
1x10* A~/ 4L 40 0 25 B 32 Fh F 96 FL A, ¥ 40 i 4 B8

1201 4534 0 75 v il A A D VR Y, 4k 2 15 5% 24 h,
W 25 35 2, A 10 pmol/L DCFH-DA % 't 5 £ %
WL SR A T E 20 min, @ 52 £5 22 vl ( phosphate
buffered saline, PBS) ki 41l M , 2 ) & B 5 {0 A I %€
JEEREEAA, B 40 My ROS & &, IOt fi
TOBE 411 B, WK OO K O 485 nm, R BB K
530 nm, 5 Y47 & 200 wmol/L H,0, [ 15 3% 5L
AkLL R 37 24 h AL rh ROS & s A il 77 1 [\] | o
1.2.4 ELISA ¥l T-AOC ,SOD ,GSH-Px . GSH 1§
PEJe MDA YREE 8% 4 F X5 %A K W1 9 HLEB-3 4 i
PL I 10" A~/ FL 1 5 JE 45 BT 96 LA, Kf 40 Mo 42 1]
1201 43R 1 75 12 ) A 4810 7 VR Y, 40 Jif 40k 22 % 5%
24 b, R T AR R 7] e 1 T 4D 25 SR 2 Ah M
T-AOC ,SOD ,GSH-Px, GSH {if 1 fil MDA ¥ J&F . %% Y
4 40 B 7E % 200 pmol/L H,0, 1 85 55 3 b 4k 2 55 57
24 h, >k H bk 7 ik ks 4 g T-AOC , SOD |, GSH-Px |
GSH %1471 MDA ¥ JiF

1.2.5 il 5k PCR LN E &b AR 1A T 9 B 20 2 b A= 0
HLEB-3 #4fi jfi ) miR-125b 35 HCH A iR & FE &
L 5t AR A I 0 B A P AR WA R X HR 4 RS [ e
H,0,( 100,200,400 wmol/L) 4b B 20 4H i , Trizol i 2
I 2R L B RNA 33 5 515 31 cDNA | [ N AR &R
Master Mix 10 wl, 1IE Z W59 4% 2 wl, cDNA Bty 2 pl,
ddH,0 10 wl; 2 1 25 4295 °C i 28 1 10 min; 95 C 75
£ 25,60 °C 3B k 40s,60 °C L fi 50 s, T 45 1
R, 17 PCR ¥ 34, ) W 1K £ : ¢cDNA<O. 5 pl, iE 7] 5] 9
(10 wmol/L)1.0~2.0 pl, 2 M54 (10 pmol/L) 1.0~
2.0 pl, 10 £% Easy Taq buffer 5.0 ul, 2.5 mmol/L
dNTPs 4.0 ul,Easy Taq DNA & 0.5 wl,ddH,0 &
ZE50.0 plo 1 & 94 C HAE P 2 min; 94 C A8
305,55 °C 3B &k 30s,72 °C 4Eff 2 min, 3£ 35 I~ F
572 CHEAR 6 min, TAR M E I A K, T LR 0 SR
Br ZGext H I S Ik I 25l K BE A AT 50 # o
H 3L E & 35 i = H A5 DNA Z& 47 JK B {5/GAPDH %%
R BEAE % 100% . %% U4 J5 40 i 7E % 200 wmol/L H,0,
(8 35 5 b 4k B2 1% 3% 24 b, DL bR 7 R I 40 i Py
miR-125b (A% ik i, BN EmAE R M ELH 3
Wo Bl 9 ¥ %): miR-125b 1F |7 8] ¥ K 5 -
CGTATCGGATTCGGACTTGC-3", JZ |7 8| % K 5 -
CTTTAGCTAGGGCTAGCGTG-3" ; GAPDH IF [4] 8] 4 K
5 ' -AGTGCTAGCTGATATGAC-3 >, JZ |7 5| % K
5’ -CGTAGTCGATGCATAGCT-3" ,

1.2.6 Western blot 3 I 7 i bR 44% iy 28 5% 21 21 b A< A1
HLEB-3 4 i ) Nef2 9 K35 R A A [F W
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24 h, AR AN, RIPA 2 4R IR E H B E A
BER A SDS-PAGE % Ji I ke L 17 L ik, i 26 (1 5%
% PVDF [, FI 03 it 53 0 5% AR W3 by &= i B PAT 2
TBST 3 #1365 3 min J5 0 A K /9 —Ht (1 :100) ,
4 CHFHE &, TBST Pk % 10 min, 3£ 3 ¥¢, I A X i =
Fi(1:1000), 23 FMEH 1 h, TBST ¥4 10 min, 3t 3
W IMAFL i 45 19 ECL & Y6, #E 6 5 min, R H
b2 R CHBE I UG ACR AR B R 5 &, B i Tmage pro
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HEAMNSIKEZ L, A E AT RS E,
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1.2.7 e B AUYL to J k i 4 g ) Keapl (Nrf2 3
5 KA 200 pmol/L H,0, 4t FH4H g 24 h, PBS ¥k %
YA, R TS 2 R EEAE 4 °CF [E5E 30 min, i i 4y
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P P 2 3R P 30 min, i A BUUE Keapl (1:20) (A il
Nrf2(1:100) —4 ,4 CHEH L% , PBS YEB 4L, m A
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Qe )R Y4 1 min, PBS YRR IS, 9OGE R B Fr
PN WA N ML A N Keapl I Nrf2 5% 5658 B2, B
NI AE AL S A EF . ROS BH M f2 [ 52 4% 6 98
o, 4 A% S Ok
1.2.8  SEILPE WO K W 986 RS S 8 A
T i€ miR-125b 76 HLEB-3 40 Jf1 v % 4 4 4 %% D) B
R 8 1] 4 F 5, R ] miRanda , TargetScan 405 42 7 )
miR-125b % ¥ 7 #0 5E [, FL i Nef2 7€ miR-125b 1
3’ UTR EA 256 M08 o Kb F X 804 K W1 ) HLEB-3
MM Lh 2 x 100 /4L % R 4 R T 24 L ARG,
Lipofectamine™ 2000 ¥4 %¢ Y 2 g 2 45 2044k ( Nrf2-3 7 -
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W4/ % B8 4k 5 ge 40 i, DL Renilla 2¢O % B J5i R
(100 ng/fL) Ay xf HE, 55 R AR L i Y o 4 M %% Y 24 b,
L GAPDH N2, F U5 6 3 B 4R 15 43 #r & gl s
PN E WA M.
1.3 Giitsporik
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FEBCTT, LA DR 1A i 288 SR 1 1 B A AR AR
T 0 JEE 201 17) 45 A 0 4 b 22 57 bR R Ik L REAR ¢ G

B, miR-125b I 24H .miR-125b %} B4 41 A1 miR-125b
00 441 400 201 0 45 A6 00 i A B AR 25 S LR R PR IR 2 O 22
SYHT L ALIR) 2 ECR A LSD- K 5. P<0.05 22
EENIES -9

2 R
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ot miR-125b il Nrf2 &5 [ i 4 X R 35 & 40 51 R 0. 89+
0.05 1 0.84+0.12, B i &5 F 1 % K f g 0.21 «
0.03 F110.27+0.06, 41 0] b4 2 R H G il 2 X
(t=15.355,P<0.05;¢=18.647,P<0.05) (& 1),
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245 IEW AL, n=20) DS54RS Nef2 25 H A9 AR 0 R 5k
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FEZHZ ,n =24 IEHHL ,n=20) 1. 3NFEREHLE 2.1
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BT E2 1R T 2
Figure 1 Expression levels of miR-125b and Nrf2 protein in the
lens anterior capsule of normal donors and cataract patients
A :The expression intensity of miR-125b in the lens anterior capsule of
different specimens by reverse transcription PCR  B: The expression
intensity of Nrf2 protein in the lens anterior capsule of different
specimens by Western blot assay C: The comparison of relative
expression levels of miR-125b  Compared with the normal anterior lens
capsule specimen,”P < 0.05 ( Independent-samples ¢ test; cataract
tissues,n =24 ;normal tissues,n=20) D:The comparison of relative
expression levels of Nrf2 protein  Compared with the normal anterior
lens capsule specimen,”P<0.05 ( Independent-samples ¢ test; cataract
tissues, n = 24 ; normal tissues, n = 20) 1:Lens anterior capsule of
cataract patients 2: Lens anterior capsule of normal donors
miR ;microRNA ; GAPDH ; glyceraldehyde-3-phosphate dehydrogenase;
Nrf2 : nuclear factor E2-related factor 2
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B2 FRERE H,0, A EAMMH miR-125b #1 Nrf2 FFRIE A 56558 PCR A0 & 20 400 miR-125b #6535 B A& 41400 miR-125b AHxt 356 1L
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Figure 2 Expression levels of miR-125b and Nrf2 protein in different concentrations of H,O,groups A:The expression intensity of miR-125b in

different concentrations of H, 0, groups by reverse transcription PCR B Comparison of relative expression levels of miR-125b among different concentrations

of H,0, groups F=13.513,P<0.01. Compared with the control group,”P<0.05;compared with the 100 pmol/L H,0, group,”P<0. 05; compared with

the 200 pmol/L H,0, group,“P<0.05 ( One-way ANOVA ,LSD-¢ test,n=6)

by Western blot D :Comparison of relative expression levels of Nrf2 protein

C:The expression intensity of Nrf2 protein in oxidative stress model groups
F=10.228,P=0.012. Compared with the control group,“P<0. 05;compared
with the 100 wmol/L H,0, group, "P<0.05; compared with the 200 pwmol/L H,0, group,“P<0.05 ( One-way ANOVA, LSD-¢ test,n=6)

1. Control

group 2:100 wmol/L H,0, group 3:200 pmol/L H,0, group 4:400 pmol/L H,0, group miR:micro RNA; GAPDH glyceraldehyde-3-phosphate

dehydrogenase ; Nrf2 : nuclear factor E2-related factor 2

2.3 R[FHSE H,0, AL FEZH 41 i b ROS
O SR A I ORI P TG AR

X REZH R A B ROS 2851, Fifi 4 Ak 2
41 H,0, ¥ EERE I, ROS ¢ i & B I 448
s (B 3). X MR 4l K& 100, 200 Fi
400 wmol/L H,0, £ 41 Jif P 5 1 ROS %
S g BE 4 5k 89.43 +3.23 147.38 &
8.33.94.44+7.29 1 252.34=11.31, 34
R Z5A 5% & XL (F=25.316,
P<0.01), 100,200 FI 400 pmol/L H,0,
Y140 M NV ROS 38 5% 08 1 i 2
TX A, ZRBAERIT¥YEX (Y )
P<0.05) . 5 B4 B, &4 T-A0C
GSH-Px 1 SOD I % #5 B & F# I, MDA
WREW B T, 2 R A G (Y
P<0.05) ,ixff 22 5 i G H,0, ¥ & Y5

MR OERE

100 pm
—

ROSHOLH X

100 pm
—

Figure 3

X HE2H

B3 FRERE H,0, LEAMMAIEME ROS Fi& (x600,F5 R =100 pm)
N LA (DCFH-DA) 4 il A% 2 ¥ 429856 (DAPL) , B H,0, kB R Hn, ROS %¢
JEHE BHETR ROS M H, 0, i E AL A

100 pmol/L, H,0,4H 200 pmol/L H,0,41

100 pm 100 pm
— —
100 pnd 100 pm
i i
100 pm 100 pum
H i

400 pmol/L H,0,41

100 pm

1001

100 pan

ROS [H %

The expression intensity of endogenous ROS in different concentrations of

H, 0, groups(x600,bar=100 pm) ROS-positive reaction showed green fluorescence ( DCFH-

TG 4 R AR T 2 A 2 1A P LR 2
WA R (3 P<0.05) (K 1),

increase of H,0, concentration

DA) ,and nuclei showed blue fluorescence ( DAPI). The ROS response was enhanced with the

ROS ;reactive oxygen species; H, 0, :hydrogen peroxide
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%1 TREKE H,0, REAMMH T-AOC SOD GSH-Px i& M 2.5 miR-125b $L3E [H

MDA % & Lk & (mean=SD) miR-125b #EIL R il %& B, miR-125b 5 Nif2

Table 1 Comparison of T-AOC,SOD,GSH-Px activities and D b e S\ R e A N . B
MDA concentration among different concentrations of H,0, PRSP 50 B o, N2 0 mlR%ZSb iy #I
groups ( mean+SD) ‘Hgl%ﬁ'f/ﬁ}zﬁmlﬁo XX%%% @E*&%%éﬁélﬂﬂ:%@‘m )

- BA  TAOCHME  SOD@E#E  GSHPxiEME MDA W miR-125b 41 {l ¥ #il 1% HELE3 40 g H Nrf2-3° -
A # [mol/(min + L)] [mol/(min+ L)] [mol/(min L) ] (pmol/L) UTR-WT j:&tllj:.% E‘J%%%%fﬁ‘ﬁ , ﬁﬁ miR-125b
X R4 6 7.85£0.46 84.58£3.99  160.62+8.68  35.73:1.38 IR Nef2-3° -UTR-WT 45 LK e e &
100pmol/LH,0, 41 6 5.63£0.49°  69.0123.56"  130.25:3.43°  45.02:2.26" MR PE, A GLiFE R L (P<0.05) L Yu 54

200 pmol/L H,0, & 6 3.87+0.55"  56.40+2.43"  103.25:4.38"  57.84+3.87" ARV AN A P9 A WL 2 WA I 9 90 56 3% i 18 1 4
A5 B R Nif2 i miR-125b f) B2 HE g 2 (A
miR-125b L)L A0 I P Nef2 8 AR 3Rk 4
{1 T miR-125b X B2, miR-125b 115 9 45 41 i Py
P <0.01 <0.01 <0.01 <0.01 Nef2 B £k % 25 3% 5K F miR-125b % B8 41 F1
Vi A5 A MR IRALHBL TP < 0.055 5 4 | 100 pmol/L H,0, 41 EL B miR-125b SUUMIA , 2 S A Bt B X (3 P<
"P<0.05; 5% [ 200 pmol/L H,0, # 1b%:,P<0.05 (¥ K % J5 2243 #7 , LSD-¢ £ . N
22 i 0.05 3,K5), 200 I/L H,0, 4l ,Nif2
1) H,0, 38 % T-AOC : S H0 UM BE 77 5 SOD + 8 401 10 AL 1 5 GSH-Px : 75 . ) (%% A15) . pmo - H; S
A AL s MDA 7Y — FIK KM B, miR-125b $UL{BL 4y 20 240 it Joi o
Note ; Compared with the respective control group,*P<0. 05;compared with the respective ~ Nrf2 %j\[ﬁ%ﬁé @%g& A *Zi?@&%i% s é]ﬂ ﬂ@fyﬁ‘ EFI
100 pmol/L H, 0, group ,"P<0.05 ;compared with the respective 200 pmol/L H,0, group, Keapl E/‘J %ﬁi}%{ 5’5 .miR-125b ﬁ'ﬂ %IJ %éﬂ éEH H@Eﬁ V\]

“P<0.05 ( One-way ANOVA, LSD-t test)  H,0,: hydrogen peroxide; T-AOC: total- . .
e Nif2 R W e Mo R JEE fe 55 , AL 5 Keap

400 pmol/L H,0, 41 6 1.29+0. 17" 25.12+3.54™°  62.63+3.48"  71.25+2. 43"

F 1 27.945 31.257 35. 124 20. 547

antioxidative capability; SOD: superoxide dismutase; GSH-Px: glutathione peroxidase;

MDA : malondialdehyde MR ([ 6) o
2.4 IRV Gy 4 4 g b AR AR miR-125b {440 miR-125h %} HE41 miR-125b 514741
UESTIECTS .
miR-125b 1Ll 4 41 ROS F ik g
B459, miR-125h 0 4 41 ROS 3 2
R (F 4). miR-125b B4 2
241 miR-125b %t H4 41 fil miR-125b = o ey
I 440 M ROS 2 i 5 I3 43 ; '
BI% 73.2325.33.189. 324733 1 %
324.23+10.33, SA L ER AL B
P X (F=34.138,P<0.01), = [N
miR-125b BAPAL ROS Zoeam . S e el
8B Z X F miR-125b %] H& 21
miR-125b 4L, 2 A 5 o
2275 Y (3 P<0.05) ;miR-125b Bl &

Y 40 N T-AOC .SOD Fi1 GSH-Px

100 pm i 100 pm 100pm
)

T PEY B2 5 T miR-125b % B4, _ ale

MDA ¥R T miR-125b X M2, 22 m 4 REH%RAMMEE AR ROS 3R (X600, bR R =100 um) 418 1 ROS JZ i 4 4%
S B S X () P<0.05) ;15 POB(DCFH-DA)  A1H B2 1 €59 6 (DAPD) o AR [ 4% 410l miR-125b 30609 41 401l ROS 3%
HllR- 125}) XTJ— H?\E:i 2H. H:ﬁ , mlR-le}) ?m b5 e 55 ,miR-125b £l %ﬂ%zﬂ ROS %7"61%3'5"1 ROS(ﬁﬁ’Q%‘% :miR:iJ‘“&/J\ RNA

! 4l ¢ T-AOC, SOD #1
ﬁ%J % A (HE] ﬂ@ Ij;l A * bar=100 wm) The positive response of ROS showed green fluorescence ( DCFH-DA) ,and the nuclei
GSH-Px {ﬁ‘@ﬁ%;ﬁ?% ,MDA {&E displayed blue fluorescence ( DAPT). In different transfected groups,ROS response was the weakest in the

Eﬁﬁ}l‘% ,fﬁi@ﬁ%if’?%fﬁé(i@ miR-125b mimics group and strongest in the miR-125b inhibitor group ROS:reactive oxygen species;
P<0. 05) (%% 2) o miR : micro RNA

Figure 4 The response intensity of endogenous ROS in different transfected groups ( x 600,
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K2 AEELA LECs fi T-AOC .SOD .GSH-Px i1 F1 MDA & B Lk % (meanSD)
Table 2 Comparison of T-AOC,SOD and GSH-Px activities and MDA
concentration among different transfected groups ( mean+SD)

. . T-AOC if ¥ SOD i GSH-Px 7% 14 MDA ¥ Ji
4 51 FEAR . ) .

[ wmol/(min - L) ] [ wmol/(min - L) ] [ wmol/(min - L) ] [ (pmol/L) ]
miR-125b $UBIH4H 6 6.3120. 46 68.93+4.27 126.39+8. 90 37.87x1.49
miR-125b %} HRZH 6 3.50+0. 55° 54.42+2.41° 104. 95+6. 63° 56.92+3. 89"
miR-125b |20 6 2.62+0.36" 34.28+3. 06" 73.83+3.70" 72.59+3. 42"
F {4 13.953 16. 337 9. 124 18.783
P14 <0.01 <0.01 <0.01 <0.01

T 54 E B9 miR-125b BB 4L R, " P<0. 055 5 4 A A9 miR-125b % IR41 H 42, P<0. 05 ( BRI 200, LSD #5)  LECs: @R A& b Bz 40
JiE s T-AOC . B 5T A AL BE J1 5 SOD « 8 4 AL B AL B 5 GSH-Px - 23 Db H IRk S AL M s MDA - 9 Z 8 s miR: /)y RNA

Note ; Compared with respective miR-125b mimics group,*P<0. 05 ; compared with respective miR-125b control group,”P<0.05 ( One-way ANOVA , LSD-
test) LECs:lens epithelial cells; T-AOC: total-antioxidative capability ; SOD : superoxide dismutase; GSH-Px: glutathione peroxidase; MDA : malondialdehyde ;
miR : micro RNA

® 3 T REIFEFEAE miR-125b ¥E F HN 48 X #5457 L 8 (mean=SD)

Table 3 Comparison of miR-125b target gene prediction indicators among different transfected groups ( mean+SD)

o1 3] A 1 Nrf2-3" -UTR-WT #f 45 3% [H Nrf2-3’ -UTR-MT # 2 JL [ 11 Nrf2 A 4 76 14
i it N N . ] .

" e e F W Pt % WA FikAKOP
miR-125b {1 41 6 1.77+0. 15 1.4120.07 0.97+0. 01
miR-125b % B4 6 0.97+0. 11° 1.38%0.09 0.78+0. 06"
miR-125b 1 441 6 0.52+0.06™ 1.4620.09 0.43+0. 03"
F A4 11.314 0. 124 18.413
P 0.011 1.310 <0.01

T 54 H B miR-125b UL LS, P<0. 0555 4% [ 9 miR-125b %f BE4H HL#E, " P<0. 05 (80P % J7 2243 47, LSD-¢ £ %) miR: fi{/y RNA; Nif2:
BT E2 #H5CH F 25 UTR : JE B X ; W BF AR T, MT . 575 7Y

Note : Compared with the respective miR-125b mimics group, *P<0. 05 ; compared with the respective miR-125b control group,”P<0. 05 ( One-way ANOVA ,
LSD-¢ test) miR:micro RNA ;Nif2 :nuclear factor E2-related factor 2; UTR : untranslated region; WT:wild type; MT : mutant type

miR125b miR125b miR125b

DAL ATIRAL
Mature miR-125b 3" UAGCUAUUGUUCGAUCGAUC A XA

Nf2-3"-UTR-WI-5' AUGCGGCUUAGCCUAGCUAG W G - 112 3 g
Nrf2-3"-UTR-MT-5' AUGCGGCUUAGCGAUACAUC (N - i, C\DP!
(A (B UL IV WAL 03 48 B 1 U SR A1 R TE ROS X 4

BS5 miR-125b MERFMER A LWL GIW N A JE SR SRR LE S, SO A A R R R
miR-125b & 78 45 & 7 s, B 2¢ )6 K R 45 56 B 52 56 46 ) Nef2 0 H f AR e [273.9] 7% o 13
25 ) A 2 B Westemn blot 1 % 1 45 S 4 o2 2 ¢4 I FC At B 2 IR 1 1) 46 1 o WFIT B, 2 P 1N
Feik miR-125b 0040 4 41 40 o b Nef2 BB 1 2235 40 59 T miR-125h TR E A HEN S ARG R T EA N R LA
Xt HEZE AT miR-125b 4B miR: o/ RNANef2: 1% 5 7 B2 % MR EEFER, [N RS FE K H,0, ik)E T
%2;UTR:1E§Hi%[Z;WT:§¢ﬂ;MT:%QH;GAPDH:ﬁ_?Hﬂ%‘:%' —"EJ— )[%?Aﬂ)ﬂﬂ/ﬂz z)ﬁ;‘j [10-11] Z&ﬁﬁ%ﬁﬁxlﬂ%ﬁé@
IR 1B 2 o

Figure 5 MiR-125b target gene prediction A :Bioinformatics software H 0 ﬁu (E‘i HLEB-3 QHJ E@ ﬁiyj @_L ﬂ’f’tﬁ ()%‘(71‘5‘: 91:[] L
detected the binding sites of Nrf2 and miR-125b,and the double luciferase ﬁg;{e ,miRNA T:E E{ Ij;] B$ [:Fl E]/‘J ,ﬁ; }EH t ;'é t ,—Xz» iu 9% HE R
reporter gene assay showed a direct relationship between Nrf2 and . N ] . o . s,

miR-125b  B: The expression intensity of Nrf2 protein in different miR-125b IEJEEF‘;EJ_L (Zﬁ}l:j-b E"J miRNA 2 ’ 5 giﬁ:
transfected groups by Western blot assay The intensity of Nrf2 band was élﬂﬂ@ E‘J’EE%’M'@@J %W*H% s Qﬂgﬁﬁéﬂi E@ \}J_E'%Lélﬂﬂ@

weakened in the miR-125b inhibitor group compared with the miR-125b %“2*151 . Li i_gr [16] {lﬂ:ﬂﬁ % , miR-125b Ei‘iﬁe rD_J psS3
control group and miR-125b mimics group miR :microRNA ;N1f2: nuclear

7 A 1 5 A1 e 2 .
factor E2-related factor 2; UTR ; untranslated region; WT: wild type; MT: vy EF. E/J *ZE El 1 1}%)& 5”3 /J\ éEH H@‘Eﬂir‘ ‘% % E/J HEP }%—? 1'4‘5[1: iﬁ ’
mutant type; GAPDH : glyceraldehyde-3-phosphate dehydrogenase Wu %[17] B}: ?—E ﬁE S miR-125 b E‘E fLJ F,j'_,; EF‘ E’:J
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miR-125b B4 4H miR-125b %} 1A 4]

M IOCRE

100 wm 100 pm 100 wm
1 [ —

Keapl %6434

100 wm
—

Nrf2 563k

100 pm 100 pm 100 pm
_— —

] 3

E6 SHEXEWNEERNARERESA LECs fh Keapl Nrf2 5% 3E 0 E £ ( X600, b
R=100 pm)  GBes i AU (0 1 7 40 i P Keapl SR &% (586, Nof2 2 41 (8
Pt AN AZ R Pt (DAPT)  miR-125b S 4L 40 M 5T Hh Keapl 2¢O 58 J& 55 , Nif2

miR-125b 1l B4l

AL Z 10 KA, 5 5 LECs 19 28 R 14
3, ROS JKF- T &5, 5 040 M 3 g ot 5 R
b, 7= H K F MDA, SOD . T-AOC . GSH-Px
S 4 N T AT, FLE MR BRAR S E
AN A A h PR Rk
A N R A 20 i Y ROS 35 4\ MDA
W FE ¥ F X B AL, i SOD \T-AOC ,GSH-
Px (96 PR W 35 R R, 5 B0 45 2R — 2
miR-125b 7 2 Fl 41 Jf 1) %01k I 3 7 v
RHETEE D . Wei 2507 4R 38 miR-125b-
5p 7R A AL T B AR 0 9 R 40 A e 1 oA
T Liu 2815 BFF0AF 92 A 90 W (0, 2% 1
2 0 1) A8 Ak D ROIR 2 RT I miR-125b 1Y
Feik , T 22 i A AR AQ U S o AR B Y
H R B, 7E 200 pmol/L H,0, 1 il 3 T 4%
v miR-125b 1L 97 28 /9 40 Jfd b SOD |
T-AOC .GSH-Px i % miR-125b % 1 41
BT, ROS 7% 1 il MDA ¥ B B8 A%, % e
miR-125b #I il 4 241 40 g H SOD | T-AOC |
GSH-Px i 4 7 # ,ROS % 14 F1 MDA ¥ Jif
¥y, Ui W) miR-125b W] B8 2 38 i % i
LECs (1 %04k 0 80 i 2 5 13 B 1 &

YOG AFTE R BT s miR-125b X B8 2H 20 i J57 ' Keapl 2GR 58 T miR-125b $LL 4
4, Nef2 2058 L5, fr 76 D 4k A% 5% 7% 5 miR-125b #0146 ) 4 Keapl %8030 , Nef2 ¢ 6 i
55 Keapl:Kelch #£3F AN BEAH G H H -1 Nef2 AL T B2 AH5EH 7 25 miR: /)y RNA

Figure 6 Expression and localization of Keap1l and Nrf2 in lens epithelial cells in different
transfected groups by immunofluorescence double staining ( X 600, bar = 100 wm )  The
Keap1 presented green fluorescence and Nrf2 showed red fluorescence,and the nuclei displayed
blue fluorescence. The fluorescence of Keapl in the cytoplasm was weaker and Nrf2 was stronger
in the miR-125b mimics group, indicating more nuclear metastases. In the miR-125b control
group , the Keap1 fluorescence was slightly enhanced and Nif2 was weakened in comparison with

the miR-125b mimics group. Keapl fluorescence was strong and Nrf2 was weakened in the

g it i o

Nef2 J2 8 45 200 A 4801k 7 80400 43 1) 56
BEVERE SRR T A IR T Nif2 5 Keapl
DL S AR X AFTE T 4 ot 9, Nef2 b
FHEE MR Y M 2 B AL B 15 5
R, Nef2 5 00E F A LA N, B 3
T E HO-1 By 5% 5%, 14 5 40 f fi A AL R T

miR-125b inhibitor group
E2-related factor 2;miR : micro RNA

PPP1CA-Rb {35 53 B ok {2 40 L 3T B AR 22 , 5 BT
JEAR B R %Y 3B miR-125b T 8 #4588 i) 78 5
T 40 B 5 B BE J7 5 A B 5% G miR-125b 5@ 5o e
Stat3 ¥ T B AZ 40 M T R A 2 B AR Y B N
P it DR A A0 L 2R 0 24 AT O O A A R AR R iR
o AWFERLN miR-125b 78 [ P B & R 04 i 4 155 2
AUk, KB miR-125b 78 & A P B A A bR AR il
HEWLH LN Ry FaRk N, 58 H,0, 31 HLEB-3 4f
Iy miR-125b (3R IK b & H,0, ¥ BE 09 FF & i 35,
278 miR-125b A RES 5 T N BRI R id 72
AFRE TS A ROS B iy 56 X) 4 R pL Ik S 1k
R S R L, A D AR T AR AR S B

Keapl ; kelch-like ECH-associated protein-1; Nrf2; nuclear factor

A 5 0 B 20 %) S R B R i
Firp R I AR RS
WESE N2 72 N LECs w1 5 38 M #8
ALREH I Be Ak Bl 0 2 5, T AR B B B P A AL 1
YER o R T i —2B 0158 miR-125b 45 LECs S AL i
P45 9 7 FH AL, A58 F miRanda TargetScan %545 2
1% miR-125b R I8 A & 11, & P miR-125b 5 Nrf2 {3
SR A RS A N2 O miR-125b 1 — A W FEAE
FHEE A (R, 78 miR-125b 4DL{BLA) 4 400 ffd A, Nef2 (1) 3%
KT miR-125b Xf F4H , 1M Nef2 78 miR-125b #1420
0 LN B IR 2 B o SR S U R ) & B, B
YL ] A 3G 0, miR-125b $ULRLZH 48 i N Nrf2 ] 2
MIAZ GRS, 40 ML 5T Keapl B9 3% 35 L 22 98055 , T Nrf2
G R AE DN 48555 1) miR-125b 410 1) 49 21 40 g 5 1A Keapl
2RI
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