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[ Abstract] Objective To investigate the effect of knocking down the lysyl oxidase-like protein 1 (LOXLI)
gene on the expression and aggregation of elastin in the human lens epithelial cells (HLECs) ,as well as its impact on
the proliferation activity and migration ability of HLECs.  Methods The human lens epithelial cell line HLE-B3
was cultured in vitro and divided into shLOXLI1-1 group, shLOXL1-2 group, shLOXLI-3 group, and normal control
group. The shLOXLI1-1 group, shLOXL1-2 group, and shLOXL1-3 group cells were subjected to LOXLI gene
knockdown intervention using different sequences of lentiviral transfection methods, while the normal control group was
subjected to meaningless sequence lentiviral transfection intervention. The relative expression level of LOXL1 mRNA
in different groups was detected by real-time fluorescence quantitative PCR. The fluorescence intensity of elastin in
HLE-B3 was determined by immunofluorescence. The expression of elastin in HLE-B3 was detected by Western blot.
The content and aggregation degree of elastin in HLE-B3 was detected by electron microscopy scanning. The migration

rate of HLE-B3 was detected by cell scratch assay. The proliferation activity of HLE-B3 was detected using the cell
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counting kit 8.  Results After knocking down the LOXLI gene,the relative expression levels of LOXL1 mRNA were
lower in the shLOXLI1-1, shLOXL1-2, and shLOXL1-3 groups than those in the normal control group, and the
differences were statistically significant (all at P<0.001). The shLOXL1-3 group had the best knockdown effect, so
the shLOXL1-3 group was selected for subsequent experiments and compared with the normal control group. After
immunofluorescence staining, stable expression of elastin was observed in HLE-B3 cells. The average fluorescence
intensity of elastin in the shLOXL1-3 group was 56.96+5. 56, significantly lower than 80.52+4.78 in the normal
control group (¢=5.572,P<0.001). The relative expression level of elastin in the shLOXL1-3 group was 0.807+
0. 002, significantly lower than 1. 185+0. 064 in the normal control group (z=5.802,P<0.01). Under the electron
microscope, the elastin density in the shLOXL1-3 group was lower than that in the normal control group, but its
morphology, size ,and aggregation degree did not show significant changes. At 24 and 48 hours after transfection, the
relative migration rates of shLOXL1-3 group cells were 0.292+0.041 and 0.439+0. 032, which were lower than
0.463+0.017 and 0.719+ 0.007 of normal control group, respectively, and the differences were statistically
significant (1=8.178,2. 611 ;both at P<0.05). After 24,48,72,and 96 hours of cultivation,the cell viability values
of shLOXLI-3 group were lower than those of normal control group,and the differences were statistically significant
(t=2.555,2.704,6.695,7.266;all at P<0.05). Conclusions Knocking down the LOXLI gene in HLECs can

cause a significant decrease in the expression level of elastin in the cells,as well as decreases in cell migration ability

and proliferation activity.
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S 519751
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Figure 1

Immunofluorescence staining of elastin in HLE-B3 in different groups

immunofluorescence staining ( X200, scale bar =100 pum)
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A Cellular
DAPI staining showed the nuclei of HLE-B3 cells,

while red fluorescence indicated elastin, which expressed widely in HLE-B3 cells. Compared with normal control

group, the fluorescence intensity of elastin in shLOXLI-3 group decreased B: Quantitative comparison of elastin
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FERE /N T OE % 0T BE 40 ;48 hiF # % B8 20 R © 35 A



AR SIS IR B 2Rk 2024 4F 9 H %5 42 445 9 ] Chin J Exp Ophthalmol , September 2024, Vol. 42, No. 9 - 811 -

shLOXLI-341  IE#XTHRAL

HL Ik [

(BSEFEA ¢ Ki i, n=3)

Western blot

Protein band of elastin was significantly weakened in shLOXLI-3 group
compared with normal control group B :Comparison of relative expression
level of elastin between two groups
group,“P<0.01 (Independent samples t-test,n=3)
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Figure 2 Expression of elastin in different groups detected by

A : Electrophoretogram of elastin protein expression
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Figure 3
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Observation of elastin in the extracellular matrix of
HLE-B3 cells by scanning electron microscopy ( x10 000, scale bar=

1 pm) Compared with normal control group,the morphology and size of

Compared with normal control elastin in the extracellular matrix of the shLOXLI1-3 group showed no

sh; short hairpin significant change, but the density was low, and there was no obvious

GAPDH ; glyceraldehyde-3- sh:short hairpin RNA ; LOXL1 :lysyl oxidase-like protein 1

aggregation
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Figure 4 Comparison of migration ability of HLE-B3 in different groups
200 pm)
groups  Compared with normal control group,®P<0.05 (Independent samples ¢-test,n =3)
RNA ; LOXLI :lysyl oxidase-like protein 1

sh: %5 & J¢ RNA; LOXLI ; #i 44

A ; Cell migration image under an

optical microscope (x100,scale bar= B: Comparison of relative migration rates of cells between two

sh: short hairpin

®2 BSEFHEFETERESMEMEEELE (xxs)

Table 2 Comparison of cell viability at different time points after transfection

between two groups (xs)

T e A [ W ) 53 240 M 95 ) {

a1 Rt

24 h 48 h 72 h 96 h
TE X IR 4 5 1.681+0. 099 2.680+0. 144 3.933+0. 250 5.335+0.559
shLOXL1-3 2 5 1.550+0. 058 2.463x1.107 3.002+0. 184 3.400+0. 207
{8 2.555 2.704 6. 695 7.266
P {H <0.05 <0.05 <0.001 <0. 001

FEHR P R B R R
IR, W 22 B 45 8 2 . XFS [ &
FLRRAE 2 SR AT 4 B o3 1 3 B 7 A O
, T L 2 1 D 2T 4 40

T (JSLFEAS ¢ K 5 )

Note : ( Independent samples ¢-test)

sh: % J¢ RNA;LOXLT - s Bt S AL B FE 1 1
sh:short hairpin RNA ; LOXLI :lysyl oxidase-like protein 1

(9 T B AL . AT ST B S AE XFS (2

AR A, LOXLI JE T & ¥ 7 %5 58 Y 38t 15 5L
BT AR XFS HF IR LU b, LOXLIT 5L PR A 1
SrFIE Y B, BAER B b, LOXLL 2 B 5 bk

HAH

BRI 1
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SR A7, k4R R LOXLI 5L PR 80 7T f S 3k 7
k27 4 20 5 B IR R B R . A B
A0 LOXLI 36 PR 338 0] R 23 A T 3 XES (178 7E
B AR R 5 A A S BF R B0 I X — R A
B 58 FARH I ) LOXLI 3 [H 9 3 3 %o 360k 2% 1 7= 2k
ISR B B 5 ) T A D 8 A9 52 e DL RO T XFS 1)
KA FIEGE XFS [ R i) & S A B2 5

AfF et shRNA $ ] LOXLI BE P ) 3R56 , Mg
S R [ A SR AR 1 AR N AR DA K Sk AT i 2 RE Y
o, ARV R Y LOXLI JE R X XFS ifE M. B T
HLECs 55 7 3 B89 5 10 7= 2 K 11 P9 B i 0 >
AW 5% 16 ] HLE-B3 ifF 47 41 i 27 4 5C 52 56, 38 2 g 7
Fa i B A% LOXLT JE R (9 HLE-B3 40 i ok , % 38 4 28 1
AT AL E A, B AR SR X s R
(R RZ M, e A1 38 % HLE-B3 HE47 T 3% 4 S 3T # 5% 560 0L
%2 LOXLI B X HLECs DI RERY 2 o ASHF 58 v, e 45
18995 75 FAR LOXLI 303 S5 e 1) 48 LA 1 Oy 230 4, T
T X S 6 21 O B A Y o R R AT R O e
KB 2 A i st AR Y R AE /2 T HLE-B3 4 i
HH T 38 8 Western blot 6 ] %& B8 75 mg Ik LOXLI 3% A
J&i , HLE-B3 Hf s¥ipE 25 9 A4 AH X 2 35 i i 35 1K, 156
Nl LOXLI 3[R i 26 35 0T DL AE — a2 B2 8 b 0 4f] o
FER e, BT BB T IS 2 A4 ) s bk
F RN B %A B 8 ok 4% shLOXLI-3 4
HLE-B3 Hf P 25 1 1) 25 8 AH X R A0, 1 2 4> 401 40 i
RO RERE LI LW E R, X WUl
LOXLI SR 55 5k 2R 1 1) 0 A S f] o — X — i 3 47 3¢
o HT R A & R A 4 a4 R0 BB AR 4,
A LOXLI BEDRUAT R yal b 3 1k 2R A0 7= A L 3k il BB
TE— 8 BT b5 30 2 4k o3 7 2B 0 9820, DT s 20
XFS o 3 9 BB 7= A 6 AN, A BF 58 & BRI
LOXLI [ ) 3 ik J5 , HLE-B3 % 34 4= 1% 77 )i % fig
BB E R M. {0 B AT JCIE R UE LOXLI JE A
Wt A A ML P AE HLE-B3 Y8 4 1% J1 Ko i %
PATE A AF 93 45 SR 4 7 58k 28 1 2 5 W) 40 17 e Ak |
FHFRHE S RE S TR BE TR T I FRATIA
I LOXLI FE R 5 5 800 bk 3 (5 F %635 7T g
%57 HLECs 3§ 436 71 KT BE 7 (el 28 {H o R HE
Br AR W i 2 5 S 8000 40 i 2h i 248 . HLECs
SN B IR B S B B B, 7E AN [R) B Be AT D SR B
TR B A FURRAE A AE T, H AT A9 B 50 R, HLECs
MREHEHEMTBS S TIER T AMNEREE™
FEARFSE H, LOXLI [ R0 T HLECs 1) 3
FE AT RS X A BB AT 5 2E T [N B Y kAR LR R I F|

— i M IEZAE A (H A T3 B Z 5T LR R FIEH .

SR, A W98 K B, B AR e XFS s pE4F 4 5
LOXLI 3 3L [R] b o], (H e 5905 e 191, LOXLT 3 R 3R Gk
TR, Bk R g R s Y L A LOXLI
FER BT R R A R RS S AR R S e AR, X
WYL LOXLI SRR ERE S E O i — &R,
e TR E B L1 1814 K 2 R ER B D 26 %) s 2 9 10
P DA B X ) R B

AW & B, AR LOXLI JEH 0] 5] 2 HLECs i
PR A K7 WY R ] B 32 240 B % 3 A 05 ) )
IERERE ST T B HEMI AP LOXLT J R ) 3 35 W] fig 3
Ik 9/ s AR B AR BT 982 XFS rp ] 5 4 T Y
Az DA B HE 2 J5 BE T 1 N R Y AR AR g o (BARIESR
DT T LOXLI 3£ % HLECs DL K %t 3 1 4 i o —
b 4 BB 3 B 20 I S W F 9 b, FR AT 58 35 LOXLI
FEFE XTS5 XFS 19 45 0 21 21 v A4S [ 3 14 2F 4k ) o =
AR R, R T X XES ) & A= Rk R 3R A5 B IR Y
FEE MR A 1EE Y IR AEATAT A 25 vl €
fEERBAAERR #E T SR R IR/ B RO R SR KRS ik
TR AEMOCE ; B e S 5 3 B SO e R
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