- 514 - St IG IR B 2L Ak 2022 4FE 6 H 5 40 4555 6 ] Chin J Exp Ophthalmol, June 2022, Vol. 40, No. 6

- SLE T -

siRNA-KCNQ1OT1 X§ A\ LECs #4 T 5 41 i 1 H
B HAE ] miR-199a-5p HL i
Fk ORRI RTFA R

“# YW — AR ERBAL,# S 45300057 F 00 K 5 H — B E IR A, #10 450000
BAZE#  7RRHF, Email : 2y19640717@163. com

(HE] BE WITKEEES M RNA KCNQL & 54 1 (KCNQLOT1) X A & R 44 I 2 40 fifd ( LECs )
FATR R LR . Ak Y4 2018 4F 12 A E 2019 4E 8 AEH 2 — AREBEITHNEFERKY
23 (I AF I AH DG PR P9 B R I R A i A 2, [ B A 20 9] 1 R Pk A B A bR A i S R 2, R A A
Pt it PCR LA I LE BN [F] HE Sl AR A4 BT 38 14 22 b KCNQTOT1 I miR-199a-5p mRNA K3k K P, &
ShERFE N LECs(SRAO1/04) 45 4l il 43 2 25 11 % BRAL BRI X B 20 /D T 48 RNA-BH P % B] (siR-NC) 40 . siR-
KCNQ1OT1 41 .miR-NC £ ., miR-199a-5p 4 .siR-KCNQ1OT1 +anti-miR-NC £H F1 siR-KCNQ1OT1 +anti-miR-199a-
Sp 20, Horb s 10 R ZE S ABCHE frf Ak B, A5 R XE BEZH R T 100 pumol/ L 3 S AL (H, 0,) 35 % 4il il 24 h il 4 SR Ak
LA A AR, JHC A% 5 2 43 i) SR AR I A % 300 4 BTG BT AR i % 6 b J5 45 ] 100% wmol/ L H, 0, 4k 38 4 fid
24 by SR SEET S0 AE B PCR Kl & 4 FoIR (AT 28 IR 2H 2L 25 4 LECs 20 i KCNQ1OT1 1 miR-199a-5p
FeIR IR 5 2R T MTT 32 460 W0 45 200 40 63 1 L 5 2R P o =X 4 A AR ARG T 45 2 40 i 8 7228 5 2R i Western blot 32 46 i)
20 B 20k I/ I -2 (bel-2) Al bel-2 A7 G X 2 (bax) RIK K- 5 5% I B HK 52 W BE 0 7€ (ELISA) i
o ) 25 2 240 it o 4R AL W B AL B (SOD ) 3 M AN P U RE (MDA ) & 2R RO R B A S 5L I A I
KCNQIOTI F miR-199a-5p (Y6 R . LR S WA G &3 P R 8 & 5 % I8 KCNQIOT1 A7 X Rk i Ky
2.41+0. 42, W B & TIEH AR 0.97+0. 19, 22 55 H G112 & L (1=14. 112, P<0. 001 ) ; miR-199a-5p 4 Xt 3 ik
Hh 0.36+0. 12, W] AR FIEH AM 1.04£0. 15, 22 5 F g it 5 2 L (1=16. 507, P<0.001) , 525 {1 % B4 L
B BT B L] H KCNQTOTL I bax 2 (I AHXT A & A1 1% MDA & & W] 3 il , miR-199a-5p I bel-2
AR IR E A1 ME (B SOD IF (A ] B AR, 22 5 28 e R L (1) P<0.001) ;5 siR-NC 21 %2,
siR-KCNQIOT1 20 4t fifd o KCNQITOT1 F1 bax 2 [ AH XF 22 3% & (40 Mg 05 -3 MDA & & FEAT, bel-2 2 [ 4H % =
IAHE R AE AR SOD WE VRGN, 25 R A Gt E B L (3 P<0.05) , 5 miR-NC 4 b5, miR-199a-5p 4
KCNQIOTI-WT %5 3 B i £ W 35 BE AR, 22 R A 1% 8 X (1=21.131,P<0.001) ; 5 miR-NC 4 4 Lt , miR-
199a-5p 41 miR-199a-5p #l bel-2 2 [ AH X FRik i 40 i A2 47 2R \SOD i P {H B B F+ % , bax 25 I AH X R 3k & 41
MO T % MDA & &8 B B 5L, £ R WA G %75 L (¥ P<0.05), siR-KCNQ1OT1 +anti-miR-199a-5p 4] miR-
199a-5p Fil bel-2 2 AR F 35 & 40 A: 7728 (SOD i PE{EH W 2 {K F siR-KCNQ1OT1+anti-miR-NC 40, 4f 1 4
T2% bax & FI A X 35 Rl MDA & 7 B %% T siR-KCNQIOTI +anti-miR-NC 4, 22 R WA G it 55 X (1
P<0.05), £t  #0if KCNQIOTI1 g3 i A LECs 3§ 1, Ml H,0, 55 1 40 B 98 v Fn 5 Ak g 8 i i,
YERIPLE A] 5 F 9 miR-199a-5p A X,
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[ Abstract] Objective To explore the inhibitory effect of long non-coding RNA ( IncRNA) KCNQI1
overlapping transcript 1 ( KCNQ1OT1) by targeting microRNA-199a-5p (miR-199a-5p) on the apoptosis of human
lens epithelial cells (LECs). Methods The anterior lens capsule tissue of 23 age-related cataract patients who
underwent cataract surgery in Xinxiang First People’s Hospital from December 2018 to August 2019 was collected. At

the same time,anterior lens capsules from 20 healthy donor were collected. The expressions of KCNQ1OT1 and miR-
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199a-5p in the tissues were detected by real-time fluorescence PCR. Human LECs SRA01/04 cultured in vitro were
divided into blank control group,model control group,small interfering RNA-negative control (siR-NC) group, siR-
KCNQ1OT1 group, miR-NC group, miR-199a-5p group, siR-KCNQ1OT1 +anti-miR-NC group and siR-KCNQ1OT1+
anti-miR-199a-5p group. No intervention was administered to blank control group. Cells in model control group were
cultured with 100 wmol/L H,0, for 24 hours to establish oxidative stress injured model, and cells in the other six
groups were transfected with corresponding transfection reagents for 6 hours by liposome method according to
grouping, and then treated with 100 wmol/L H,0, for 24 hours. The expressions of KCNQI1OT1 and miR-199a-5p in
lens anterior capsule tissue and LECs cells were determined by real-time fluorescent quantitative PCR. Cell viability
was detected with thiazolyl blue ( MTT). Cell apoptosis was analyzed by flow cytometry. The expressions of B-cell
lymphoma/leukemia-2 (' bel-2) and bel-2 related X protein ( Bax) proteins were assayed by Western blot. The
superoxide dismutase ( SOD ) activity and malondialdehyde ( MDA ) content were measured by enzyme-linked
immunosorbent assay ( ELISA). The targeting relationship between KCNQ10OT1 and miR-199a-5p was verified by dual
luciferase reporter experiment. The study protocol was approved by an Ethics Committee of Xinxiang First People’s
Hospital (No.2019-001). Written informed consent was obtained from relatives of patient. ~ Results The relative
expression of KCNQ1OT1 in the anterior capsule of patients with age-related cataract was 2.41+0. 42, which was
significantly higher than 0. 97+0. 19 of normal people, and the relative expression of miR-199a-5p in the capsule of
patients with age-related cataract was 0.36+0. 12, which was lower than 1.04 £ 0. 15 of normal people, and the
differences were statistically significant (¢=14.112,16. 507 ;both at P<0. 001). Compared with blank control group,
the relative expressions of KCNQ1OT1 and bax protein, cell apoptosis rate and MDA content were significantly
increased, and the relative expressions of miR-199a-5p and bel-2 protein, cell viability and SOD activity were
significantly reduced in model control group,showing statistically significant differences (all at P<0. 001). Compared
with siR-NC group, the relative expressions of KCNQIOT1 and bax protein, cell apoptosis rate and MDA content in
cells of siR-KCNQIOT1 group were decreased, while the relative expression of bcl-2 protein, cell survival rate and
SOD activity were increased,and the differences were statistically significant (all at P<0.05). Compared with miR-
NC group,the KCNQ1OT1-wild type (WT) luciferase activity in miR-199a-5p group was significantly decreased, with
a statistically significant difference (1=21.131,P<0.001). The relative expression levels of miR-199a-5p and bel-2
proteins , cell survival rate and SOD activity were significantly increased,and the relative expression of bax protein, cell
apoptosis rate and MDA content were significantly decreased in miR-199a-5p group than those in miR-NC group,and
the differences were statistically significant (all at P<0. 05). The relative expression levels of miR-199a-5p and bcl-2
proteins , cell survival rate and SOD activity were significantly lower,and the cell apoptosis rate,relative expression of
bax protein and MDA content were significantly higher in siR-KCNQ1OT1+anti-miR-199a-5p group than those in siR-
KCNQ1OT1+anti-miR-NC group, and the differences were statistically significant (all at P<0.05). Conclusions
The inhibition of KCNQ1OT1 can promote the cell viability of human LECs, inhibit H,O,-induced cell apoptosis and
oxidative stress,and the mechanism may be related to the up-regulation of miR-199a-5p.

[ Key words] KCNQ1 overlapping transcript 1; MicroRNA-199a-5p; Human lens epithelial cells;
Apoptosis; Oxidative stress
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FI N R ™ R IR, TG T O g TR
09T, FREAWBFERAE T ARG IT 7 — B MG
AR B9 R, KB 4 7% RNA (long non-
coding RNA, IncRNA) 2= 5 20 Jf 15 A= | 8 1 1 40 16 1 380
PR S L KCNQ1 E B 5 559 1 (KCNQI1 overlapping
transcript 1, KCNQ1OT1 ) 7£ i % fk & ( hydrogen
peroxide, H,0,) % 5 M) A f R K | 2 40 g ( lens
epithelial cells, LECs) ¥ 3¢ ik & FF /& , Al i 3o 8 i) f7
¥ miR-214 #14 LECs W 1=""", % /N RNA ( micro
RNA,miRNA) 2 2 5 Z2 g i 1) & A= FR &, A0 4
FIPRE " . miR-199a-5p 76 5 B/ A LECs 13k

/D, miR-199a-5p i o G 5 4 S PR AR 1 1 T4
4 M B E & - I8 5 % 1k ( epithelial-mesenchymal
transition, EMT) "'* . LECs fi§ EMT 5 {4 P & % %% % 1)
RIS T B H,0, %S A LECs [ 2¢ 45 N
XFEMNBER R EAEZZE X, X T KCNQIOT1
Ml miR-199a-5p 8 45 1 I B 9% & A 40E , e K AE Y F
2 3 Starbase Fiil i 7% , KCNQ1OT1 5 miR-199a-
Sp A HAME AL s, HET KCNQTOTT 1 miR-199a-5p
W25 LECs A2 D fig, 8 =3 [ 09 A B AR
S HRE A X B EMT 3o 78 7 AE 52 e o oK ) W
AW TP KCNQ1OTT Fl miR-199a-5p (1) 4H B /E
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Lo FExE A R BOIR 25 T N LECs 38 A= 8 T2 19 52 R e
ATRE A AR AL LU F N R R T S OB O HE A

1 HR57%

1.1 #FK

L1 1 pRA KR W 2018 4 12 J 2
2019 4 8 FAEH & o — NREE Be AT A B TR Y
23 (G AR U AR DG 1 1 A R T o bR AR T 0 5 2 2R T
WA 20 4] 1E AR A AR AR AT JE IR ZH 2L, A BFSE
TREH £ W — N R B Bt B 22 2 it o [ it S
5:2019(001) ], R EA R B EFMERE . A
LECs #k SRA01/04 T E#gFA A AL A v o A SE 5
TEFRIN R 2% 55 — B ) 1 g AR Bk 2 55 0 90 ) 2 S i =
HAT

112 F2u00 & 0E MR- mis . DMEM 8 57 5k
(£ Hyclone 24 7)) s H,0,( £ [ Sigma 22 7)) 5/hF 4k
RNA-[H % % B ( small interfering RNA-negative control,
siR-NC) ,siRNA-KCNQ10T1 ,miR-NC , miR-199a-5p . #1i
miR-NC ${-miR-199a-5p (] M G 18 4= ¥y B8 A PR A
A ) ;LipofectamineT“ZOOO iR & Trizol R 7 & (£ H
Invitrogen 23 ] ) 5 39 5% 568050 & 9O E 250 & (H
A Toyobo 23] ) s MTT 151 & ( i3 & R AW A
ARRA ) 5 8Tl & B DU A Y R A R A
A ) 3 B BB bel-2 HT{R (12381-1-AP) | [l B 78 & bax
Uik (50571-2-1g) | B 5 ve B ol 13- 1R It L g
(glyceraldehyde-3-phosphate dehydrogenase, GAPDH) $ii
K (59094-1-Tg) ([ Protein Tech 23 1] ) ; HAR T 4 1k
YW (horseradish peroxidase, HRP ) Frict 1Y % 310 °F TegG
(8V0002) (R -84 LREA RA W) ;s ALY
I 1k, B ( superoxide dismutase, SOD ) i, ] & . N — B
(malonaldehyde , MDA ) i 5] & ( Fg &m0 & % A4 ¥ #F 5¢
) s WO 2R G 0] & (36 [ Promega 24 ) .
Multiskan™ FC Microplate Photometer [iff #1s 1% . Attune™
NxT 3 2 48 il {¢ . Applied Biosystems PCR X ( Z€ [
Thermo 22 W] ) 5 %56 WA 8 ( H A Olympus 24 #]) .

1.2 J7ik

1.2.1 #Hj¥:3:  LECs(SRA01/04) ff % & 7 )5 4%
FIE 54 5 1 0 %0 10% Jif 2F 1L %% . 100 U/ml (7 5 B
i) 55 2R F1 100 pg/ml B5 % K 1 DMEM K 32 A,
1E 37 °C KB B 5% CO, IR 35 3 46 N AT 55 9%,
TRANME A K Rl & 2 85% , i A B AR 1 il IE b 1% AR 8
I o WU S AU T )5 2 5L 5

1.2.2 40 r 4l e a3 IO B4 K04 g L 1%
10° A/ FLEEFIAE 96 LA 4 40 D 53 Ay 25 11 %T B 4L

FE X BB 2H | siR-NC 4 | siR-KCNQ1OT1 #H . miR-NC
2 .miR-199a-5p 4] .siR-KCNQ1OT1 +anti-miR-NC 2 I
siR-KCNQI1OT1+ anti-miR-199a-5p 41, 25 (1% BE 41 A~
AR A b 35 455 84 X6 B ZH SR A 100 pmol/L H, 0, ¥ 5%
A 24 h i AR S A N R 1 A L A% A e R
Lipofectamine ™2000 i %] & ¥ B 4> % F siR-NC . siR-
KCNQ10OT1, miR-NC, miR-199a-5p . siR-KCNQ10OT1 +
anti-miR-NC | siR-KCNQ10OT1 + anti-miR-199a-5p %% %t
LECs 6 h J5 BB He 55 3= 3L, s il 100 wmol/L H,0, 4k &k
BEF% 24 h,

1.2.3  SEEFHEOGE 5 PCRAS I bR 1A i 28 5 2H 21
K40 h KCNQLOTL Al miR-199a-5p ik HUSL IR
VI B8 R5 20 21 % 45 2H 85 55 0 40 B, SR T Trizol 377) &
42 A0 B RNA R 300 % s il R & & i cDNA 42 1]
Y R & BRAE D BREAT PCR LN 519 i
v R 2 HR A RS R G L. KCNQTOTL E [ 5
YIE 5 .5 -GCACTCTGGGTCCTGTTCTC-3, )% [7] 2] 4
J$%1 :5-CACTTCCCTGCCTCCTACAC-3"; GAPDH iF [
21455 :5-ATCACTGCCACCCAGAAGAC-3", % [ 5]
Y JE 5 5 -TTTCTAGACGGCAGGTCAGG-3", miR199a-
5p 1E [ 8| 4 ¥ %51 : 5 “-TTATTACCCAGGCAGACACCG-
3, &I 514 5 5 . 5-AGTGCGAACTGTGGCGAT-37; U6
E B 9 F 5.5 -CTTCGGCAGCACATATAC-37, [ [A]
214 % 5 . 5 -GAACGCTTCACGAATTTGC-3 ", X I 4%
£:95 C 5 min,95 °C 30 5,60 C 30 s;72 °C 30 s, 4t
40 4 1fF ¥F; 60 C #E K 5 min, L) GAPDH fE K
KCNQI1OT1 R Z, U6 V£l miR-199a-5p J I I
N2, % 27 ¥4t KCNQI1OT1 fl miR-199a-5p
AR R IR

1.2.4  MTT SEAG I 40 35 J7 K 3 57 00 & 20 40 i 4%
FhrE 96 FLAR A, AL B Ry 5% 10" A~/ml, 76 18 i b 5%
FANEE SR 48 h, AL TR AP A 20 pl MTT, = i B
F¢ 4 h, A DMSO ¥ 150 wl, 25§ 4k & 18 i, R i
PRAXTE A Sy 490 nm L0450 WO B2 (A) B . 40 M2k
AR (%)= (LRHAABE-SHHAAH) /(XA A
-2 4 A ) x100%,

1.2.5  JisCan iR R 40 j 08 T % R R4l
21 M 4 AL 6 FLAR R, A0 A % Ol 1% 10° A4~/ml, il A
W 12 £h 22 #h i ( phosphate-buffered saline, PBS) i £ 4
M2, B & ik 200 pl, it A Annexin V-FITC #1 PI
5 wl,BEEHEE 15 min, I A PBS 150 pl EE40HE 1 h,
Dt X 4 A SRS 0 20 R T K . I TR (%) = JL
S T 0 7T 0 R+ U U T A T R

1.2.6 Western blot IE/ I 40 L & bel-2 1 bax B
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Foak B ALK SR A0 M0 A B A A T B e R
H,#% M BCA g ® M. 100 C 22 PE 10 min, L
35 wg I FE, 10% SDS-PAGE /b ¥ 75 (4 B &, %6 i, %
FHB G B3 B A W 04 2 h, 43 550 A bel-2(1:500) |
bax(1:500) fil GAPDH $i{k (1:1 000),4 CHH
24 h, fin A HRP Fric By IgG $iiAk(1:2 500) ,37 CHFFE
2 h, iIn A 2E B G 5 40 B, B Band Scan 5.0
E AR A4 4 43 Fr 25 1 454 K BE AL, L GAPDH i 4
Z A B E A X R IR
1.2.7 ELISA 3£ Il 4% 41 40 ffd H SOD {4 F1 MDA
T ARG AM, 50242 14 em, 1 000 1/min
B0 10 min, B A B 1 3G W, AR 4R SOD 5 & 15 ]
BB K EE R B R 150 wl, B AR A B K
589 nm 4b A {H, 7T 41l SOD i ¥, SOD i ¥ {H =
(X B A (E 2004 A ) xFE G AR/ (0. 5x0) B4
A X i B U AR B ) o Fi B MDA R &
UL B AR B LW B E 10 pl, SRR FEARTR ST,
BB, TR A E A 530 nm 600 nm 4k A
{E, 7H 54 il MDA & . MDA &t = 6.45% (A, -
Agoy) =0. 560,
1.2.8 XSO 2 Bl 4 5 55 56 A i 16 38 uF KCNQI1OT1
Ml miR-199a-5p B R FR AW 15 B 7 Wl F00 &7,
KCNQ10T1 5 miR-199a-5p 4 45 & 0 # % &, My &
KCNQ1OT1 B A= A4 {4 (KCNQTOT1-WT) F1 58 75 £ %
& (KCNQIOT1-MUT) , 4> %15 miR-NC Il miR-199a-5p
Bt LECs (SRA01/04) 48 h, >R HI A%t 2 Wi % P 1k
TR g A 7 ' 3R e o
1.3 Siils#)ik

K SPSS 22. 0 Ge i 2 8 Ak AT Se it 3 b i
RS 2 Shapiro-Wilk #6565 4iF 52 52 1A 40 1, LA x5
FIR 2 AL T RO L AR ST FEAS ¢ K5
Z 4 )i ORI B LU BCR R B R 2 22 0 B, I
FLi R LSD-t #5565 . P<0. 05 25 58 Giil=# 3 L,

2 FR

2.1 GEEHEARR P BE R OR AR R A R 4
KCNQIOT1 il miR-199a-5p % ik H. 4%

5 IE AR SR L, PN B AR IR R i 2 i
21N KCNQIOT1 mRNA A X} ik 5 ] &8 J+ &, 22 &
G2 L (1= 14. 112, P<0.001) ; miR-199a-5p #f
XPFB Y BRER, E R A SIS E L (1=16.507,P<
0.001) (£ 1),

2.2 FBIRINHRA] 525 (% BEZH 4 g oh KCNQTOT1 A1l
miR-199a-5p X 3R ik i L3

oo p xb AR AL b B, MR X R 4L 40 R
KCNQ1OT! mRNA A%} ik & B &7, 22 S A 42 it
27 X (1=15.449,P<0.001) ;miR-199a-5p AH %} % ik
R A A B, 2R AR R (=
22.823,P<0.001) (£ 2),

F1 EFHGEMEANESEZRKEMERAR
KCNQ1O0T1 #1 miR-199a-5p 18 %¢ 3 3% 8 b 85 (x+s)
Table 1 Comparison of the expressions of KCNQ1OT1 and
miR-199a-5p in lens anterior capsule between normal

donor and cataract patients (xzs)

N FEAR KCNQ10T1 miR-199a-5p
TE A T 2 20 0.97+0. 19 1.04£0. 15
11 PR B R T A 23 2.41%0.42 0.36%0. 12
¢ fi 14,112 16. 507
Py <0.001 <0.001

T (S B ¢ K%y )  KCNQIOTL:KCNQU & 5% 54 1y miR - /)
RNA

Note: ( Independent samples ¢ test) KCNQ1OT1:KCNQ1 overlapping

transcript 1;miR ; microRNA

*2 HANBASZ=AINRAMEFS KCNQIOTL 1

miR-199a-5p 18 3¢ K 3% 2 L (x£s)
Table 2 Comparison of the relative expression levels of

KCNQ1O0T1 and miR-199a-5p between two groups (xs)

2051 BEA KCNQ10T1 miR-199a-5p
%5 0 B 9 1.03+0. 09 0.97+0. 08
D o B 1] 9 2.35+0.24 0.32+0.03
A 15. 449 22.823
P (H <0. 001 <0. 001

(S HEA ¢ F2 %) KCNQIOTI:KCNQT F & 5% 524 15 miR /)
RNA

Note : ( Independent samples ¢ test)

KCNQIOT1: KCNQ1 overlapping
transcript 1 ;miR ; microRNA

2.3 AJA] siRNA #Yu 4] KCNQI1OT1 K T-4H -5 (4
Fb R
MERDXGT BE 2 siR-NC 21 40 Jiid v bax 8 [ 3K 4571
38T 25 0 IR 20 A siR-KCNQILOTI 41, bel-2 2 [ % 35
05 55 TR G BB ZH F siR-NC 21 (&l 1), 25 (A0 B
4 AN HE 4] siR-NC 41\ siR-KCNQ1OT1 ZH 4 Jfd
KCNQ1OT1 /% bel-2 F1 bax & [ A % 26 ik B Bk o #%
S G E R L (F=96.159 175. 196 .85. 656, %
P<0.001) , Hvp 525 1 X B4 bb A, A5 78 %) 1 4 20 g
H1 KCNQILOT1 Fl bax & [ AH X} 22 35 5 W] 2 7+ & , bel -2
HEMXRIE T B, 25 WA RITF R L (Y
P<0.05) ;5 siR-NC Z [b# , siR-KCNQTOT1 £ 4 Jfd 1
KCNQIOT1 1 bax £ [ AHXF 2% ik & [ A, bel-2 45 FAH
MREEIE, ERFHARIFEE L (3 P<0.05)
(B 1,%£3),
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1 2 3 4

oy — G D w—
bel-2 | M — ——
GAPDH | S M A——

E1 FEsIRNAELAPJTCHEXEABREREXE 1L:SHXE
ZH ;2 BB X B4 53 siR-NC 4 ;4:siR-KCNQIOT1 4  bax:bel-2 4§
% X HH sbel-2: B 20 J bk R/ 1 1955 -2 ; GAPDH . H il 785 -3 iR
£
Figure 1 Electrophoretogram of apoptosis-related protein in
different siRNA transfection groups 1:blank control group;2:model
control group; 3: siR-NC group; 4: siR-KCNQ1OT1 group  bax: bel-2
related X protein; bel-2; B-cell lymphoma/leukemia-2; GAPDH:
glyceraldehyde-3-phosphate dehydrogenase

#£ 3 A [E siRNA FLAMEF KCNQIOT1
RATHXEAEMNRIEE R (xs)
Table 3 Comparison of the relative expressions of KCNQ10T1
and apoptosis-related proteins among different siRNA

transfection groups (xs)

4 5 AR KCNQIOTI bel-2 bax
25 U B4 9 0.98+0.06  0.97£0.08 0.92+0.07
590 6 4 9 2.21£0.22°  0.41£0.03" 1.76%0.16"
siR-NC £ 9 2.16£0.24  0.44£0.04 1.72%0.15
siR-KCNQ10T1 41 9 1.54+0.13"  0.67£0.07" 1.26+0.12"
F A 96. 159 175. 196 85.656
Py <0.001 <0.001 <0.001

T 528 X R4 AR, “P<0. 055 5 siR-NC 4 W, " P<0. 05 (B[R %
I7 0T, LSD-t #5386 )  siRNA /N T4t RNA; KCNQ10T1:KCNQ1 & &
BESR) 15 NC B X B8 5 bel-2: B 40 i ik B2 980/ 1 15 -2 5 bax : bel -2 46 ¢
XEH

Note ; Compared with blank control group,®P<0.05; compared with siR-
NC group,”P < 0.05 ( One-way ANOVA, LSD-t test)  siRNA: small
interfering RNA ; KCNQ1OT1:KCNQI overlapping transcript 1;NC: negative
control ; bel-2:B-cell lymphoma/leukemia-2;bax:bcl-2 related X protein

2.4 OR[A] siRNA B Yu 21 40 il A= A7 R A TR e
251 X B4l B R XF IR 41, siR-NC 4| siR-
KCNQTOTT 20 2 Jfd A= A7 22 F i 12 28 SV L # 22 R 389 A
Bl X (F=136.460.137.352, P<0.001) ,
5573 [0 B2 B, AR X R A 00 R A A7 SR B I B AR
MM TR BT, EF AR E L (Y P<
0.05) ;5 siR-NC 41 b %%, siR-KCNQ1OT1 41 41 g 4= 17
UL T A0 TR AR, 25 R A S R
M (¥ P<0.05) ([ 2,%4),
2.5 AN[A] siRNA % U 28 2 it v A Ak 1 {%ﬂﬁa@hﬁtb&
AN TR A% e 2 20 i v SOD 3% MR A MDA & i Sk
Hods 22 B G234 X (F=162.758 81. 059, % P<
0.001) , H rr 523 {1 % B4 AH Lb, 5 0 % B2 SOD 1%
PEA 2 BEAR, MDA & & 8 T, 2 R WA S

L (¥ P<0.05) ;5 siR-NC 41 %, siR-KCNQ1OT1
24 SOD 1 P {E 2 % T &, MDA &% & & 35 A%, 2 7 1Y
ALt #E (¥ P<0.05) (% 5),
2.6 KCNQIOTI 5 miR-199a-5p [ #f ] 3 &
LAY E B % W 45 2 7R, KCNQLOT1 5
miR-199a-5p 7775 H AN B R F 5], 5 miR-NC 2
k%%, miR-199a-5p 411 KCNQ1OT1-WT 3¢ 36 2 il 1 1
HEERFEMW ZR A58 X (1=21.131,P<
0.001) ,2 N4 a] KCNQ1OT1-MUT #¢ 5t % il 3% £ Lt
BEFIGIFE XL (1=1.302,P=0.211) (] 3,
#6),

10 | 10 |
|03 - |03 -
= v = W b

100 1 1 1 1 |0° 1 1 1 1
100 a0t 10t 10 a0 100 a0t 10t 10t a0t
Annexin V-FITC Q Annexin V-FITC @
10 | 10‘ -
0 b 10 L
2 5 2
E 107 | _-& 3 E 10° -

10 1 1 1 1 10 1 1 1 1
3 4 0 1 2 3 3

10 10 10 10 10 10 10 10 10 10
Annexin V-FITC Annexin V-FITC @

B2 RAXARALNAE siRNA FHLAMBATKE A:5H

XTHB4 B:BIEIXIER4]  C:siR-NC 4 D:siR-KCNQI1OTI 4

Figure 2

Cell apoptosis analysis of different siRNA transfection
groups detected by flow cytometry A :blank control group B:model
control group  C:siR-NC group D:siR-KCNQ1OT1 group

®4 TESiRNA L AR EFEMBATRILR (x£s5, %)

Table 4 Comparison of cell survival rate and apoptosis

rate among different siRNA transfection groups (xzs, %)

215 M A 2 it 2 A7 3 2 i T2
25 6 B 9 98.2+9. 8 9.2+0.9
TR o) 1R 28 9 42.5+4. 6" 26.5£2.9°
siR-NC 41 9 46.7+4.2 27.2+3.1
siR-KCNQ10T1 41 9 75.126.7" 15.3x1.2"
F 1Y 136. 460 137.352
Py <0. 001 <0. 001

U« 5% (0 R AL Ho A " P<0. 053 5 siR-NC 41 Hu 8, " P<0. 05 (B[R 3
5% 4h B7. LSD-t Ko %) siRNA; N T £ RNA; NC B f Xf 1
KCNQIOT1:KCNQ1 & &% ¢ 1

Note ;: Compared with blank control group,”P<0. 05; compared with siR-
NC group,h[’ < 0.05 ( One-way ANOVA, LSD-t test) siRNA ; small
interfering RNA; NC: negative control; KCNQ1OT1: KCNQ1 overlapping

transcript 1



e St gG IR B 2L Ak 2022 4F 6 HES 40 4555 6 ] Chin ] Exp Ophthalmol , June 2022, Vol. 40, No. 6 - 519 -

%5 [E siRNA B AMEH SOD iFiEEF MDA
EELEB (xxs)
Table 5 Comparison of SOD activity and MDA concentration
in cells among different siRNA transfection groups (xzs)

SOD i ML {H MDA & #

4L P [ mmol/ (L + min) ] (mmol/L)
25 0 R 9 45.4+3.9 36.7+3.5
TR St R 4 9 21.4%2.2° 65.4+5.7°
siR-NC 41 9 18.6+1.8 68. 6+6. |
siR-KCNQ10T1 4] 9 32.5+3.1" 49.2+4.0
F A4 162.758 81. 059

P { <0.001 <0.001

T 45 %8 DU IR 42, © P<0. 05515 siR-NC 4 He 4%, "P<0. 05 (PN %
Jr M, LSD-t K 86 )  siRNA /N T3 RNA; SOD .« i 48 1k ) 7 1k 1l 5
MDA : 7§ — [ ; NC: [ %) i ; KCNQ1OT1 . KCNQ1 H & Fe 5% 4y 1

Note ; Compared with blank control group,”P<0. 05; compared with siR-
NC gr()up,hP < 0.05 ( One-way ANOVA, LSD-t test) siRNA ; small
interfering RNA ; SOD ; superoxide dismutase; MDA ; malondialdehyde; NC:
negative control; KCNQ1OT1:KCNQ1 overlapping transcript 1

KCNQIOTI-WT 5' agaucccagcacaauACACUGGc 3'

miR-199a-5p 3' cuuguccaucagacuUGUGACCc 5'

KCNQIOTI-MUT  5'agaucccagcacaauUGUGACCc 3

B 3 KCNQI1OT1 5 miR-199a-5p & &&= KCNQ1OT1:KCNQI
AW 1, WT 54 A5, miR {7y RNA;MUT ; 28 28 1

Figure 3  The binding site of KCNQ10T1 and miR-199a-5p
KCNQ1OT1: KCNQI overlapping transcript 1; WT: wild type; miR:
microRNA ; MUT ; mutant type

x6 HHBEFERMRETE KCNQIOTL KA R
A EE LR (x2s)

Table 6 Comparison of the luciferase activity of wild-type
and mutant KCNQ1OT1 between two groups (xzs)

5 KCNQIOTI-WT KCNQIOTI-MUT
miR-NC 4] 1. 030. 08 0.95+0. 07
miR-199a-5p 41 0. 400. 04 0. 99+0. 06
IR 21. 131 1.302

Py <0. 001 0.211

B (ST AR 455 )  KCNQIOTI:KCNQI T & He gy 1; WT: B 24
R MUT: 848 R s miR : f3f/)y RNANC: X B
KCNQ1OT1: KCNQ1 overlapping
transcript 1; WT;wild type; MUT : mutant type ; miR : microRNA ; NC ; negative

Note: ( Independent samples ¢ test)

control

2.7 AJa miRNA #% 3
KRN R
TR0 X6} HE 20 A1 miR-NC 20 40 Jiid v bax 25 [ 323k &%
W R T2 X A  bel-2 B EBLEHFHTEA
X HRZH s miR-199a-5p 20 4 ]t bax & 1 335 4571 ] 2
59 T miR-NC 4 ,bel-2 5 [ 335 5 3 T8 AL % 2

ZH 40 Mg miR-199a-5p K I -4

A miR-NC XJ FRAH (& 4) o 25 0 B BB X IR 21
miR-NC 4 fil miR-199a-5p 20 miR-199a-5p K bcl-2 %l]
bax 2 1A X 2235 & SR IR 22 S A g it e X
(F=367.360.220.909 .61. 407, P<0.001), Hf 5

25 0 IR b A, B Y 0 IR 2H miR-199a-5p Al bel-2 3
FIARXT ik 5 R R, bax S XS Rk A m, 273
FHHi#E X (¥ P<0.05) ;5 miR-NC 24 [t %, miR-
199a-5p H miR-199a-5p 11 bel-2 & A X £ ik & 1H
Thi , bax 8 AR 3R IK B B 35 AR, 22 S 1A Ge it o
M (# P<0.05) (% 7).

2| I ———
carort (W S —

B4 7F[E miRNA BLHAFTHXEEREBEXE =3x8
2H ;2 AN R ZH ;3 : miR-NC 41 ;4: miR-199a-5p 0  bax:bel-2 {36 X
B 3bel-2:B A1 B/ L -2; GAPDH . H i 7% - 3-5% 12 I S0

Figure 4 Electrophoretogram of apoptosis-related proteins in
different miRNA transfection groups 1: blank control group; 2:
model control group;3:miR-NC group;4:miR-199a-5p group bax:bcl-2
related X Protein; becl-2: B-cell lymphoma/leukemia-2; GAPDH:

glyceraldehyde-3-phosphate dehydrogenase

® 7 [ miRNA # 3 H MM P miR-199a-5 RiE R
BATHEXEARNRIEELE (xts)

Table 7 Comparison of the expression of miR-199a-5 and
the relative expression of apoptosis-related proteins among

different miRNA transfection groups (xzs)

2H 5 FEA . miR-199a-5p bel-2 bax

25 AR 4L 9 0.99:£0. 06 0.95+0. 07 0.96+0. 08
AR 6t AR 4L 9 0.35+0.03"  0.42%0.03"  1.660. 15"
miR-NC 21 9 0.38+0. 04 0.39+0. 04 1.610. 14
miR-199a-5p 41 9 0.63+0.05"  0.66x0.06"  1.26%0.12"
F Al 367. 360 220. 909 61. 407
Pl <0.001 <0.001 <0.001

Vs 4% FX AL R, P<0. 015 55 miR-NC 41 EE 8, "P<0. 01 (F A
L LN, LSD- K Be)  miRNA: BN RNA NC: [ 4 B8 bel-2;
B 20 3 B8/ 19 L -2 bax - bel-2 A5 X B H

Note ; Compared with blank control group,®P<0.01;compared with miR-
NC group,"P<0.01 ( One-way ANOVA ,LSD-¢ test) miRNA : microRNA ;
NC :negative control; bel-2: B-cell lymphoma/leukemia-2; bax: bel-2 related
X protein

2.8 R[A miRNA % e 41 40 i A= A7 M8 T2 R b i
2% [N B2 LR IR 4] . miR-NC 2H Fil miR-199a-

Sp AN AAF R MM T RO IR K 2ZERWAE ST+

= Y (F=184.269 370.944 ) P<0.001) , i 5254
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X RECZEL LU 3, 55 700 %) L 20 A4 B 2 A 23 B Sl AU, 4
TR BT S, ZR WS E L (H P<0.05) ;5
miR-NC 4 L #5, miR-199a-5p 4 40 A= A7 R B BT
ML T A ] R, 2 R A G R L (Y P<
0.05) (Kl 5,%8),

2.9 R[] miRNA %440 SOD i& LA MDA £ & 4%
25 [ BR AL BN B4 miR-NC 4] Fll miR-199a-

5p 2 SOD {f ¥ {H 1 MDA & & Bk LK = R H 5

T2 L (F=164.651 .66.376,% P<0.001) , 5

25 PN HE 4 BE e, R0 X R 4 SOD i M (i B B FR AT,
MDA S B A m, ZRHARIT¥E X (¥ P<
0.05) ; 5 miR-NC 4 It &8, miR-199a-5p 2 SOD {F
EA BT MDA & it B B R AL, Z 5 WA RIT#E
Y (P<0.05)(#£9),

2.10  # 4l miR-199a-5p ik J5 miR-199a-5p #HXf £
2 AR AR T R A A I JBORE SR A b A
Lﬁ siR-KCNQI1OT1 + anti-miR-NC 4] f F, siR-

KCNQ1OTI +anti-miR-199a-5p 41 bax & H & ik &7
o, bel-2 75 H F ik 4 I 55, siR-KCNQIOT1 + anti-
miR-199a-5p 21 miR-199a-5p #f % % ik & . 40 j 4 77
F bel-2 AT 35 B AT SOD 1% M {E B AKX T siR-
KCNQ1OT1 +anti-miR-NC 1 , 411 it ] 1= % . bax & H A
fFE IR MDA & & B # 5 T siR-KCNQ1OT1 +anti-
miR-NC 4 , 2 5 WA Gi it 2% 2 L () P<0.05) (& 6,
7,3 10) .

10 | 10 |
w0 | 0 |
2 2
= w0k = 10 | &

a7
w0 | f w0 F

1o° 1 4 1 1 100 1 1 1 1
TS T ST SR TR T T TR S T T
Annexin V-FITC Q Annexin V-FITC @
10 | 100 b
w0 | 0 |
2 = B
= w0 b e R 55

0
1 1 10 1 1 1 1
2 3 4 1 2 3 3
10 10 10 10 10 10 10 10 10 10
Annexin V-FITC O Annexin V-FITC @
B5 RAABMALNAE miRNA HRBEHRBATKFE A0
XFHRZ] BoASEIXTAEZ]  C.miR-NC 41  D:miR-199a-5p 4]
Figure 5 Cell apoptosis analysis of different miRNA transfection
groups determined by flow cytometry

A : blank control group B:
model control group C:miR-NC group D:miR-199a-5p group

* 8 A [E miRNA & HAMMEREMFT X
b8 (x5, %)

Table 8 Comparison of cell survival rate and apoptosis

rate among different miRNA transfection groups (x=s, %)

4 51 R A i A= 7 2 4l JE T %
75 % IR 9 99.7+8.7 8.7+0.6
B %o B 4 9 45.4%3.9" 27.1£1.9°
miR-NC 21 9 41.2+4.1 26.4+1.7
miR-199a-5p 41 9 69.5+5.8" 14.2+1.1"
F A4 184. 269 370. 944
P4 <0. 001 <0. 001

T 528 o6 B4 g, “P<0. 05555 miR-NC 41 4% ,"P<0. 05 (8
ZH AP, LSD- K5 )  miRNA £/ RNA s NC: B 1 % 18

Note ; Compared with blank control group,”P<0.05; compared with miR-
NC group,"P<0.05 ( One-way ANOVA ,LSD-¢ test) miRNA : microRNA ;

NC :negative control

*9 A [F miRNA L HMM T SOD iFEEF MDA &2

PE 2% (x£s)
Table 9 Comparison of SOD activity and MDA concentration

among different miRNA transfection groups (xs)

SOD 1% PE{H MDA & &t

4L R [ mmol/(min - L) ] (mmol/L)
25 X IR AL 9 41.2+3.4 33.4+3. 1
A 6 R 41 9 17.2+1. 8* 61.6+5. 8"
miR-NC 21 9 20.4£2.0 58.4%5.5
miR-199a-5p 41 9 28.6+2.5" 45.1+4.2"
F{H 164. 651 66.376
P <0. 001 <0. 001

T 528 (O B4 H AR, " P<0. 015 55 miR-NC 41 H 4%, " P<0. 01 (3 [
Ry 204, LSD-t K %%)  miRNA: f3{/]y RNA; SOD . i 4 fb 9 B AL 1 5
MDA : 7§ 8 ; NC.: B 1 %] 1

Note : Compared with blank control group,®P<0.01;compared with miR-
NC group, "P<0.01 ( One-way ANOVA,LSD-z test) miRNA; microRNA
SOD ; superoxide dismutase ; MDA ; malondialdehyde ; NC; negative control

1 2

bax --
bel-2 .'—

B 6 #M#l miR-199a-5p RIZFATHEXEZERERKE 1:siR-
KCNQ1OTI + anti-miR-NC 4] ; 2: siR-KCNQ1OTI1 + anti-miR-199a-5p
4 bax:bel-2 #1236 X K ;bel-2: B UMk V9% /3 1% -2; GAPDH .
T -3- 0 R L S

Figure 6  Electrophoretogram of apoptosis-related proteins after
inhibiting miR-199a-5p expression 1:siR-KCNQI1OT1 +anti-miR-NC
group;2:siR-KCNQ10OT1+anti-miR-199a-5p group bax:bcl-2 related X
protein ; bel-2: B-cell lymphoma/leukemia-2; GAPDH ; glyceraldehyde-3-
phosphate dehydrogenase
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PI
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" wAnnex;:l V- FI,'I(‘)C * Q " loAnnex'iS) V- FI"IO‘C " @
B 7 #HXAEMARK N E miR-199a-5p RixFHEMATKF
A :siR-KCNQ1OT1 + anti-miR-NC 4 B: siR-KCNQ1OT1 + anti-miR-
199a-5p 4
Figure 7 Cell apoptosis analysis after the inhibition of miR-199a-5p
detected by flow cytometry A .siR-KCNQ1OT1+anti-miR-NC group
B:siR-KCNQ1OT1+anti-miR-199a-5p group

3 it

LECs i T2/ B 5le KM 11 P e oh G Al 28 Y 1 g o
TE B 20 53 F Bty D LECs 4 T2 Fl AL 400 05 2
BiIA Y B I CHE FE IR 925 R ] HL0,
e B R 1 B 5 IR 5 5 LECs 7 AR RHa 9 PR 4, 2 ik
?Hﬂﬂ@%ﬂﬁbﬁ{%*ﬂﬁﬁm s o AWFFY K A 100 pmol/L
H,0, 55 A LECs #i 0/ , 40 ML 15 J A1 SOD 35 % W i
RAEAG, 200 Jf 0 T %R MDA 5 &5 & 35 7 i, bel -2 B 3R
KR, bax FHERIL B, KRB H,0, 755 A LECs
WO T 2 1

LncRNA B #2178 F A BRSO o R 45 & S AR
FAN R e R MG B SR K 1 ( metastasis-
associated lung adenocarcinoma transcript 1 MALATl)
FE = A S 1N LECs W33k B, MALATL 3 5 0%
p38MAPK {5 = il % fie JE 5 B 5 5 A LECs {EJE%D%L
AR %, I 10 560 40 6 A Du TR R 5T 45 R
7N, INK4 3t FE H oz XJE 4% 7S RNA ( antisense
noncoding RNA in the INK4 locus, ANRIL) 7 H,0, i

TN LECs W35 i, ANRIL il i 48 5] 67 9 428
miR-21 fg # H,0, %S A LECs #§ 7=, KCNQIOTI
B F NGk 11pl15. 5, 78 2 Fh e vh 3k Bl ™
KCNQIOT1 7E [ W B 41 20 f &% 4k A4 K I F B2
(transforming growth factor-g2,TGF-B2) % 51 A LECs
g2k b, U B KCNQI1OT 38 #F #8 %5 miR-29¢-3p/
FOS e TGF-B2 if5 31y N\ LECs 3§ 4= FH 7%, 3410
AR T . ARBEFER I H,0, PBS A LECs i 4
J5 KCNQIOT1 335 F i, # il KCNQTOT1 RE % 1Y 5 241
J % S A SOD I, B AR A Ml T R A0 MDA &4, |
P bel-2 [ K5, N bax H [ £ K, KWWK
KCNQIOT1 n] LA#§ 58 LECs 1% J, 98 2% 40 Jid I3 1= 1 %
PO REE, X 5 Z T RE S R AR, . A TS & B, miR-
199a-5p 7E & B 5 S5 A LECs R 335 T 8, miR-199a-5p
Wk SP1 4Ry EMT 3o %, B2 %t H,0, i 51
N LECs WFFEAILE 5 A DI ff o 76 226 W 0 5 2 I i i
25 3 2 7n , KCNQTOTT Al miR-199a-5p 45 B #b Y 2
B L I HEAT B AIE o
miRNA C 288 0 1T AR 7E A B AIF 52 b i #5, T
miR-34a miR-124 Fl miR-204 4§ & §3iF 52 5 (3 4 B A
a‘é”““ o Zhou %™ B 55 &%, miR-23b-3p 7E 11 PN i
%ﬂ H,0, 55/ A\ LECs ik i, miRNA-23b-
L B8 e 67 P 4 SIRTL #p il H,0, o551 A\ LECs
{FJE%HEH% X 5 A5 45 MR . Li 25 B B
7N, miR-182-5p 7& H,0, ¥ 5 Ay A LECs #1335 F i
M3 # 3k miR-182-5p AI 445 LECs 3§ A4 1% P, 340
AL T AR AR B . DL EPFSRBLE] miRNA 5 A
Wik A K, (H 2 miR-199a-5p 5 [ P B A4 BIF 58 6 A7
Il . ARBFFELE R B8, miR-199a-5p 7E H,0, 5 A
LECs th3R Ik T, 1 33k miR-199a-5p A] LA 56 41 Jifg
15 J1 A0 SOD & ¥, 4 i g4 - 2 il MDA & 5 [k, A

& 10 #P%) miR-199a-5p FRi% /5 & 4H miR-199a-5p A RiE 8 AMEFE BT MENLKBIBRER (xs)

Table 10 Comparison of relative expression level of miR-199a-5p, cell survial rate,apoptosis and oxidative stress index

between two groups after inhibiting miR-199a-5p expression (xs)

w5 B miR-199a-5p I i A= A7 % 2 Jf 7 T % bel-2 HH bax & H SOD ¥ HEAH MD

A " X F ik (%) (%) VRO =S FMXFFEiEE  [mmol/(L -+ min) ] (mmol/L)
siR-KCNQ1OT1+ 9 0.93+0.07 78.2+7.2 14.4+1.6 0.72+0.07 1.32+0. 14 36.7+3. 4 45.2+3.8
anti-miR-NC 4

siR-KCNQ1OT1+ 9 0.35+0.03 62.3+6.8 21.4+1.8 0.53+0. 04 1.58+0. 16 25.3x2.2 53.2x4.7
anti-miR-199a-5p 41

tfH 22. 847 4.816 8.720 7.070 3. 669 8. 445 3.971
P1{a <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0. 001

W (S AEAS ¢ K255)  miR: /N RNA;KCNQIOTI: KCNQI & e 5 15 NC . BT s bel-2: B4 i bk I 988/ 1 ML -2 5 bax: bel-2 A1 56 X & [ 5

SOD : 40 (b 7 (L i s MDA [N — %

Note: (Independent samples ¢ test) miR :microRNA; KCNQ1OT1:KCNQI overlapping transcript 1;NC :negative control;bcl-2:B-cell lymphoma/leukemia-

2 ;bax:bcl-2 related X protein; SOD ;superoxide dismutase; MDA ;: malondialdehyde
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TR B, M) miR-199a-5p 2 ik Al & 43 9k 52 40 4
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I B 5, Ud B KCNQTOTL 5 4o %8 ] £ 94 4% miR-
199a-5p )£ kW5 H,0, S A LECs #5455

ZE Bk, AW ST S %ETTHO*%%A
LECs % fb i 3 31 £ 7 KCNQ1OT1 % 35 I, miR-
199a-5p F ik T #, mRNA,KCNQloTll_L”tuﬂrmR-
199a-5p Yk 5m N LECs (1935 77, 330 %10 240 ja 05 7=
DIE=R AR %?mﬁﬂ&MpHTﬁﬁIMﬂ%W
FHLL &% KCNQI1OTI &5 miR-199a-5p X} {5 54 i % I

PRI 75 23k — BT 52

PRI AT 4 4978 1R A7 AT A 1 25 o 5
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