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(BE] B WIS RNA 05 I B 1 4K #6117 45 B 88 )2 L RNA1(IncRNA ADPGK-ASI1)
Xof N A T 5B 2 B 93 ( RB) 4 B 484 A= B AR 22 1 s ) B LR MLl . 53k WSk 2017 4 2 J & 2018 4
L1 78 538 T 717 v B2 o A0AS N R 27 58 — B8 5 Be #2252 RB - RJAYT 9 RB 4 39 3] 39 HR i) A v 55 241 41
AR ZUbR A, 2R B S B 98 6 it PCR IL K ADPGK-AST 1 miR-623 78 b5 A 21 4L (1 A% 2 5k & o M40
Kige N RB 4l Y-79 8 55 32 A a4 7+ 46 RNA IE 5 X I 41 (siRNA-NC 41 ) \siRNA-ADPGK-AS1 4 . fi/]h
RNA IE % %t B8 41 (miR-NC 4] ) . miR-623 4] . siRNA-ADPGK-ASI +anti-miR-NC 4] il siRNA-ADPGK-AS1 +anti-
miR-623 28 , 3R i MTT 3546 0 4 25 20 Jif 184 A= 22 5 3R ] Transwell /)N 28 52 56 6 0 4% 26 240 i 0 B8 M 1 22 4005 % IR
e Z WA SRR Y-79 4 fifi b ADPGK-AST il miR-623 ] 26 22 5 5% ] Western blot i 46 I A 7] T 5
A Ki-67 B4 )8 E (i (MMP)-2 I MMP-9 % [k, #R SEE4HL I 4E,RB AR
ADPGK-AST % 235 i T 155, miR-623 A%t 3¢ 3k it B g BRAIG, 25 5 ¥ B 1124 5 3 (1= 40. 522 ,48. 497, ) P<
0.01) ;5 siRNA-NC 4 b %, siRNA-ADPGK-AS1 £ 4l ffd o Ki-67 & [ #f %t 3% 35 & B B F B, Y-79 20 a3 24k A
B BRI, 2R WA 525 X (1=26.833,18.522, % P<0.01) ;siRNA-ADPGK-ASI £H 4 iy b MMP-2 Fi
MMP-9 5 [ #H % 335 it W B AR F siRNA-NC 41, 22 3 30 S8 122 5 L (1=22. 123 26. 183,34 P<0.01) ;siRNA-
ADPGK-AS1 £ 1T % 40 ifd $1CF1 4= 22 40 Jf B4 W 2 /0 T siRNA-NC 41, 22 R ¥ A Gt & X (1= 12.385.,19. 201,
) P<0.01) ; B3¢ 2 W4l 4 528630 52 ADPGK-AS1 7] ¥ [A] 45 4 miR-623; miR-623 41 40 s b Ki-67 .MMP-2 .
MMP-9 & (A % 3236 5 0 B K T miR-NC 41,25 S ¥ H S % 75 X (1=22.137.22.200.21. 094, P<0.01) ;
5 miR-NC 20 b ¢, miR-623 20 Y-79 4 M3 4 A i 1 3 AR FLIT 5 40 it 50F0 {5 22 20 it i s B i /b, 22 e 3y
B E X (1=16.398 11.400,17.846, 3 P<0.01) ; siRNA-ADPGK-ASI + anti-miR-623 2H 4 Jiig # Ki-67 .
MMP-2 fl MMP-9 % [ # %} %5 1% & 24 0] 5 75 F siRNA-ADPGK-ASI+anti-miR-NC 41, 22 B ¥ H 5% 8 X (1=
20.795.17.493 23.479, %] P<0.01) ; 5 siRNA-ADPGK-AS1 +anti-miR-NC 4] [, %5, siRNA-ADPGK-AS] + anti-
miR-623 4138 A {5 8] B F+ i ELiE R 40 Mo 5 & 1R 28 A0 MO B i 8 3% &2, 22 R ST 5 (1= 15.600,
14.495 17.855,35 P<0.01) ., #£5i® @i{lk ADPGK-ASI SEH T4 RB 4 3 A= GF 58 MR8, HAERALH 5
miR-623 [ Kk F AL,
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[ Abstract] Objective To explore the effects of long noncoding RNA adenosine diphosphate-dependent
glucokinase antisense RNA 1 ( ADPGK-AS1) on the proliferation, migration and invasion of human retinoblastoma

(RB) Y-79 cells and its regulatory effect on microRNA-623 (miR-623). Methods The peritumoral tissue and
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RB specimens were collected from 39 eyes of 39 patients with RB during surgery in The First Affiliated Hospital of
Zhengzhou University and Zhumadian Central Hospital from February 2017 to November 2018. Real-time fluorescence
quantitative PCR was employed to detect the expression of ADPGK-ASI and miR-623 in the specimens. Human RB
line Y-79 cells were cultured in vitro and divided into small interfering RNA-normal control ( siRNA-NC) group,
siRNA-ADPGK-AS1 group,microRNA (miR)-NC group, miR-623 group, siRNA-ADPGK-AS1 +anti-miR-NC group
and siRNA-ADPGK-AS1+anti-miR-623 group. The cell proliferation rate was detected by MTT method. Transwell cell
experiment was performed to detect the number of migrating and invading cells. The dual luciferase reporter
experiment was used to evaluate the targeting relationship between ADPGK-AS1 and miR-623. The expression of Ki-
67, matrix metalloproteinases ( MMP )-2, and MMP-9 in the cells was detected by Western blot assay. Written
informed consent was obtained from each patient prior to any medical examination and treatment. This study protocol
adhered to the Declaration of Helsinki. The use of the human specimens was approved by an Ethics Committee of The
First Affiliated Hospital of Zhengzhou University ( No. 2017-KY-73).  Results Compared with the peritumoral
tissue, the relative expression level of ADPGK-AS1 in the RB tissue was significantly increased, and the relative
expression level of miR-623 was significantly reduced (=40.522,48.497;both at P<0.01). Compared with the
siRNA-NC group, both the relative expression level of Ki-67 protein and the proliferation A value of RB Y-79 cells
were significantly reduced in the siRNA-ADPGK-AS1 group (¢ = 26.833,18.522;both at P<0.01). The relative
expression levels of MMP-2 and MMP-9 proteins in the siRNA-ADPGK-AS1 group were significantly lower than those
in the siRNA-NC group (¢=22.123,26.183;both at P<0.01). The number of migrating and invading cells in the
siRNA-ADPGK-AS1 group was significantly less than that in the siRNA-NC group (¢=12.385,19.201;both at P<
0.01). The dual luciferase report experiment confirmed that ADPGK-AS1 targeted miR-623. The protein expression
levels of the Ki-67,MMP-2 and MMP-9 in the miR-623 group were significantly lower than those in the miR-NC group
(t=22.137,22.200,21.094; all at P<0.01). Compared with the miR-NC group, the proliferation A value of Y-79
cells in the miR-623 group was significantly lower,and the number of migrating and invadoing cells was significantly
less (1=16.398,11.400,17.846; all at P<0.01). The relative expressions levels of Ki-67, MMP-2 and MMP-9
proteins in the siRNA-ADPGK-ASI+anti-miR-623 group were significantly higher than those in the siRNA-ADPGK-
AS1+anti-miR-NC group (t=20.795,17.493,23.479;all at P<0.01). Compared with the siRNA-ADPGK-AS1+
anti-miR-NC group, the proliferation A value of Y-79 cells in the siRNA-ADPGK-ASI + anti-miR-623 group was
significantly increased (1=15.600, P<0.01) ,and the number of migrating and invading cells was obviously elevated
(t=14.495, 17.855; both at P <0.01). Knockdown of ADPGK-ASI gene can inhibit the

proliferation, migration and invasion of Y-79 cells by up-regulating the expression of miR-623.

Conclusions
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Long noncoding RNA; Adenosine diphosphate-dependent glucokinase antisense RNA 1;

P 0 1551 2 i 8 ( retinoblastoma, RB ) &2 it K I
LA IR PN Ji e M P g 1 R A A AR A, R R
BIF S IAT AT 4 = R E AR A A . RB Y & i AL
K oE 4 ], E B 5 kOB K B AE %6 65 RNA (long
noncoding RNA, IncRNA ) . % /M RNA ( microRNA,
miRNA) KL 5 RB {1 & £ F & % YA ¢,
miR-25-3p F1 miR-494 i@ 1 8 # PI3K/AKT {5 2 38 %
fie ik RB fyFJE" '™ miR-144 A[ V£ RB 2 W #9455
", miR-129-5p . miR-936 il miR-598 & iT Ik 59
PI3K/ Akt i@ % (% 1 FH >k 9  RB 40 M (9 24 9 % 47
Jg 0 BLEBR IncRNA ANRIL 0] 38 33 5 45 miR-99a % #1j
il RB 40 a7 miR-184 n[ 4458 RB X} {k 257 ¥ Y
PR miR-214-3p il 1 1 7] ABCB1 1 XIAP i

e RB 0L T, g6 S miR-188-5p , miR-218-5p
miR-218-5p 1 2 5 RB 41 Mg i 9 1= if &
IncRNA 7E RB 3Rk 3, fIBE 2 5 4l i 1 4 LT %%
G AT o R, BESER B, £ RB p
Inc00152 .IncRNA MALATI1 #1 IncRNA TP73-AS1 ik
R, AT 2 M A FE RS K iR 8T IncRNA
ADPGK-AST 75 [ i g 20 21 v (49 235 7K Tk iy, I i 3
WS B -SRI £ 1 R e o
S DR T . 7R, R IR U AR 114 ) W R . X
RNA1 ( adenosine
antisense RNA 1, ADPGK-AS1) 5 miR-623 1£A4E 45 & 1
A5, miR-623 T i R 98 vh 2 1k 7K P B AR, I AT 3 2o 410 7
R4 8 HE HE 1 (matrix metalloproteinase 1, MMP1)

diphosphate-dependent  glucokinase
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{1 2 I T 400 4 I8 U 9 400 MM 1) 6 &6 HfE I ADPGK-
AS1 5 miR-623 By 45 &% RB W o] LALLM EM,
R B AR 43 7 HL A A B B, A BIF 58 6 1) ADPGK-
AS1 X} RB 21l £ 92247 Sy ) 42 4R T B AL, DL
i RB IIRIT BT 4 A

1 #¥5EFE

L1 ph

1.1.1 RB A AUEE K& Y-79 40k I Ui g
2017 4F 2 H 2 2018 4F 11 H 724 5 )5 i v 0 B2 B FKR
IR 2555 — M 8 BE B 422 52 RB TR 1 39 4] 39 HR & 2%
F R HrIgE R 2 2R R0 5 L bR A, JL b B 20 1), 4 19
Bl 4R 0 3~10 % P45 (6.3542.35) % . A BER
H D) B3 19 IR P i 96 2 2 b A 28 4 405 3 2 R A IR Sk
RB K AR A B F WA P G R R, JF 5 A -80 Tl IR
T VKR N DR AF o AR50 2R N O 2 5 — I ) s g 15 2
2 2 W7 ik (At 305 2 2017-KY-73) FF 38 06 (O /K%
FEEF), A BE BN T AT O LR
ABMEHEMIFAES SN ZE . A RB 4tk
Y-79 4iffL i B iR IR A A YRR IR A
1.1.2 FB0 L ALAF  DMEM K5 2 (boJH 35 i
AW BE 245 H R A R 7)) 5 Lipofectamine2000 (b 5t 8
HEBAEYEARARA ) /NT 30 RNA GE 5 X #f
( small interfering RNA-normal control, siRNA-NC ) |
siRNA-ADPGK-ASI .8 /N RNA IE % %} B8 ( microRNA-
normal control, miR-NC ) , miR-623 #J {tl ¥ ( miR-623
mimics) ,anti-miR-NC . anti-miR-623 ( ]~ I 8¢ 84 4E 4 Bt
HA R 2w ) 5 Trizol 3 7] (€ [E Invitrogen 23w ) 5
cDNA & a5 52 i 9¢ 56 2 5t PCR 4K 7 ( 3% [ Thermo
Fisher 24 %] ) ; MTT i 1] ( b L ZE 9 BE A R 2
Al s RPN Ki-67 —HT (9449)  Hii A MMP-2 — i
(40994) Hfi A MMP-9 —#T (13667 ) (3£ [H CST /&
CIDEE: N it /N - A Tl DI T S 7 Y et
(ab172730) ( 25 E Abcam /&) ) . Transwell /NZE (B
U LAY B A PR R ) 5 Matrigel 3 5T (1 1 4
AR B A B2 A ) 5 ABT 7500 9% 5% %€ B RCR 1Y
(EHE ABLAH])

1.2 ik

1.2.1 HMadGsR Moo dl ¥ Y-79 44/ T 96 fL
B, 20 M 25 B S 2. 5% 10° A4~/ml, 100 pl/fL, 41 ji 35 55
24 h, FRAMEIE SR 2 80% il G , ¥ BRSC 50 H 19 43 51 ¥
Y B 4> k1 siRNA-NC 4], siRNA-ADPGK-AS1 4], miR-
NC 41 . miR-623 4] . siRNA-ADPGK-AS1 + anti-miR-NC
2 Fll siRNA-ADPGK-AS1 +anti-miR-623 41, {& #5434 )7

V503 VR RE L BORE £ 10wl A s 77 55 DU 9% Y-79 41
L, 5 77 g Sy R AR B 109 Jif 28 1LY 1 IE R
R IR, AR B 57 48 ho

1.2.2 RT-PCR :5%E 400 # ADPGK-AS1 Fil miR-623
FXFRE T B IUR 55 H 21 RB 212 K420 Y-79
A S RNA KD RNA MR K S RNA §#%%6 585 ¢DNA,
PL cDNA Syt i #E179¢ )t € it PCR 2 )i, ADPGK-AS1
1Em 5 4% K 5’ -GCCGATGTCGACACAAGCG-3’ , [z ] 5]
W5 5’ -AGCAAATGTGTTCCCATCCCT-3’ ;miR-623 1F
w5 ¥k 5°-GCCGAGTGGGTTGTCGGGGACG-3" | Jz
m 5 YA 5 -CAGTGCGTGTGTCGTGGAGT-3’ ; U6 IF
WB1¥ K 5" -ATTGGAACGATACAGAGAAGATT-3" , %
Mgl ¥k 5° -GGAACGCTTCACGAATTTG-3 ; B g H
T B & B ( glyceraldehyde phosphate dehydrogenase,
GAPDH) IE ] 5| ¥ 5° -AACGGATTTGGTCGTATTG-
3’ m g ¥k 5 -GGAAGATGGTGATGGGATT-3’
JZ R VK %10 £% PCR ZE 01 2.5 wl, MgSO, 2.5 pl,
dANTPs 2.5 ul, IF 2 [ 81 ¥4 0.5 ul, cDNA 2.0 ul,
RNase-Free ddH,0 #p JE /K & & 25.0 pl, J2 B 414
95 °C i 2 J# 2 min; 95 °C JZ i 30's,59 °C i & 30's,
72 CEfff 30 s, Ik 36 W JE ¥, ADPGK-ASI Il 52 L
GAPDH 25 N 2, miR-623 il 5 DL U6 Sh N Z, R H]
2748 K ADPGK-AST F1 miR-623 %} ik,
1.2.3  MTT B%iFAL & AL 4i s 71 B &4 Y-79 4i
ffad T 96 AL AR, 4 il % A 2.5 % 107 4~/ml,
100 pl/ AL, ANHEH 77 24 ho 15 4100 55 77 25 80% il 45
e MTT 3#00IN AB: 57 0,20 wl/ AL, k2B 57 4 ho B
D242 6 cm, 3 000 r/min &0 S min, 75 3§, A =
IS, 150 wl/ AL, #E 6 IR BEH S min, K ] BG bR
AR P Ay 490 nm b &AL G RE (A) {H .

1.2.4  Transwell /)% 52 56 K6 I 25 20 18 % A= 28 1 40
OB A 2L Y79 A0, 240 % L 2. 5X 1074/ ml,
A Transwell /N%E %= ,200 pl/fL, TEMAZTH
10% Jif 4= L TE 19 15 F2 W, 600 pl/ L, 5557 24 h, BE 3Rl
HRT I B 3 B 10% 22 5 HY I VI SE 20 min, 3 0
S5 B YL, A 10 min, Sl WUBE T WSS B 4 i
Heo A Matrigel B 57 I BN A | %, 40 pl/ AL, 4k
SERE IR AN 4 h, J5 22925 [R) 40 i 0T B S 0, Ot I
B N LSRR AN MR

1.2.5  WHOGR MRS S50 I E WT-ADPGK-AST #
MUT-ADPGK-ASI [iff j& ¥  LncBase Predicted v.2 i
W 85 7% ADPGK-AS1 5 miR-623 fE7E4S & 5 (& 1),
o3 R B AR R A MR WT-ADPGK-AST 5 58 48 145 1K
MUT-ADPGK-AS1, 43 %] #% miR-NC . miR-623 mimics 5
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WT-ADPGK-AS1 MUT-ADPGK-AS1 il A 4% 535 ¥k 2k %% yv
Y-79 4, Ak SR I 24 b, SR R 3R il 4 A Ak TR A
T2 e Aar N, e BEOBUE O 3% Tl 4l 25 55 DRAR) & i W 5, g
FH TSRS 0 2 K 5 96 B 2 G AL, LA B 9B AE
N %, W 5% WT-ADPGK-AS1 il MUT-ADPGK-ASI fifj 1%
P 4y B ¥ peDNA . pcDNA-ADPGK-ASI . siRNA-NC .
siRNA-ADPGK-AS1 &6 JL 38 Y-79 4l th 4k 2 4% 55 24 h, IF
SR HZOEE  PCR I E 40 miR-623 ik

WT-ADPGK-ASI 5’ aaucguAUCCCCAAAUAGAGGGAU 3’

miR-623 3’ guUGUCGGGGACGUUCCCUA 5’

MUT -ADPGK-AS1 5’ aaucguGUCCAUAAAUAGGAAUGC 3’
E 1 ADPGK-AS1HjF 3 &H 5 miR-623 EiHZEERF 5
WT: B4 8 s miR 3/ RNA;MUT: 5878 % ; ADPGK-AST : — B 12 It
R 7 260 BT S S RNAL
The sequence of ADPGK-AS1 contained a nucleotide
sequence complementary to miR-623 WT.: wild type; miR:
microRNA; MUT: mutant type; ADPGK-AS1: adenosine diphosphate-

dependent glucokinase antisense RNA 1

Figure 1

1.2.6  Western blot 2 Il & 4l Jftl r* Ki-67 ,MMP-2 #
MMP-9 & [ ik BU& 40 Y-79 40 i, fin A 400 pl
RIPA 2 fiff i £ YR 40 Ji 5 38 11, >R BCA ¥R 7 25
WeFE B 30 g B A S E4T SDS-PAGE HLJk 2 by, 7%
JEE, 50T, 4 3 i Ki-67 . MMP-2 F1 MMP-9 5 Py &
GAPDH —# B ($ 1:1000) ,4 CIEH 24 h, TBS
VR TR B PR B (1:2000) , %R T IEE
1 h, TBST Yki%,ECL & {4, I % N BEOE 852, ] Image J
AR5y 45 S5 IR EEAE . BB P AX R =H M
R GB K/ GAPDH IR 1A .
1.3 Gilorik

K SPSS 21. 0 e it A i AT e it 43 Fr o i
TR B 5 22 Shapiro-Wilk 46 5 31F 52 52 1E 25 70 16, LA
mean+SD Fik . R o 2 B R R T S i,
JE oz 40 5 RB 4 21 IncRNA ADPGK-AS1 Fl miR-
623 mRNA A 35 i 22 57 HECR FTBCAT ¢ K5, AN TR
T 2 A~ 2H 1] & A6 I 45 BR 25 59 O HCR ML ST AR AR
for 5 , 22 21 [R] PP A 48 b 22 7 LGRS R 7 20017,
HIE Y 2 B R ] SNK-g £ 50, P<0.05 h2ERA
it XL

2 #R

2.1 ADPGK-ASI il miR-623 7 A RB 4141 iy % ik
Ly ss 1 4L 5, RB 4140 ADPGK-AST A Xt & ik

SRR, miR-623 A Gk i ] R FEAR, 5 R A 4

2 Y (1=40. 522, P<0. 0156 =48. 497 ,P<0.01) (% 1),

*1 RBALSEEMHALAH ADPGK-AS] 71 miR-623
# 3t R £ 2tk B (mean+SD)
Table 1 Comparison of relative expression levels of
ADPGK-AS1 and miR-623 between RB tissue and
adjacent tissue ( mean+SD)

.- — ADPGK:AE miR—ﬁZ?}u
A X 235 HE A X 235 HE

IR 5 39 1. 00+0. 07 1. 00£0. 06

RB #4141 39 2.56+0.23 0. 4420. 04

{5 40. 522 48. 497

P i <0.01 <0.01

V- (BOXE ¢ A% )  RB: 4 o0 BE 2 H R ; ADPGK-AST: — W R iR 17
RS (¥ 7 %0 WL S L RNA L miR 4/l RNA

Note: ( Paired ¢ test) RB: retinoblastoma; ADPGK-AS1: adenosine
diphosphate-dependent glucokinase antisense RNA 1;miR ;: microRNA

2.2 R[A] siRNA &5 YL 2H Y-79 4 i3 A A e 45 4728 1k
Western blot £ Jll & 3, siRNA-ADPGK-AS1 £ 4f
Jitd i Ki-67 25 11 38 35 2517 3 48 siRNA-NC 41 55 (&
2) ,Ki-67 & [ 8 X 35 5 B B I F siRNA-NC 41, 22
SAESI % E X (1=26.833,P<0.01) ;5 siRNA-NC
Y1 H#5 , siRNA-ADPGK-AS1 4] Y-79 #1362 A {1 B
SRR, ZE R A LT X (1=18.522,P<0.01) (£ 2),

1 2

20 ¥ AR Ax“

L 2 Ay

& b
Ki-67 M — ol “’7 ‘3&4 Iq. '

MMP-2  —
MMP-O e s

GAPDH s [A)

."'M‘f..'. ?_'.I\.-,' o . Y : *
B 2 A [E siRNA #48 Y-79 imﬂﬁﬁi&i%iﬁﬁ*ﬁéﬂah kb

& A:Western blot £ I 75 siRNA-ADPGK-AS1 4 40 it # Ki-67 .
MMP-2 F1 MMPO 25 [ 3 15 £ 45 B 5. 5% F siRNA-NC 41 B A Al &
WL e 2 T B MR 2215 D0 (45 4% 58 x 200, FR R =200 pm)  siRNA-
ADPGK-AST 4T F F1 17 2 41 ffi /> F siRNA-NC 41 1:siRNA-NC
21;2:5iIRNA-ADPGK-AS1 41 MMP: 35 4 J& % (1 ; GAPDH : i i
T DG 5 sSIRNA /N T4 RNA; NC: 1E % % B ; ADPGK-AST: —
A1 1) ) 26 B U L RNAL

Figure 2 Comparison of Y-79 cells proliferation and biological
behavior-related indicators in different siRNA transfection groups
A:Ki-67, MMP-2 and MMP9 protein expression bands in the siRNA-
ADPGK-ASI group were significantly weaker than those in the siRNA-NC
group B: The migration and invasion of different plasmid transfection
groups ( crystal violet X200,scale bar=200 wm) The number of migrating
and invading cells in the siIRNA-ADPGK-ASI1 group was less than that in the
siRNA-NC group  1: siRNA-NC group; 2: siRNA-ADPGK-ASI group
MMP: matrix metalloproteinase; GAPDH:
dehydrogenase ; siRNA : small interfering RNA ; NC: normal control ; ADPGK-
AS1:adenosine diphosphate-dependent glucokinase antisense RNA 1

glyceraldehyde  phosphate
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F 2 A[E siRNA #2640 B 38 A 46 5 #5 47 b 3 (mean=SD)
Table 2 Comparison of cell proliferation-related indexes in
different siRNA transfection groups ( mean+SD)

ADPGK-ASI (i  Ki-67 BH

151 PR st () HxiEs i
siRNA-NC 2 9 1. 00+0. 05 0.71+0. 05 0.57+0. 04
siRNA-ADPGK-AS1 4H 9 0.37+0.03 0.35+0.03 0.17+0.02
t{H 32.413 18. 522 26. 833
P1{i <0.01 <0.01 <0.01

T (S HEA 40 50)  siRNA /N T4 RNA;NC: 1E % X i ; ADPGK-
AST ;R TR B R 08 1) 4 25 W D )2 L RNAL
siRNA ; small interfering RNA; NC:
normal control; ADPGK-AS1:; adenosine diphosphate-dependent glucokinase

antisense RNA 1

Note : ( Independent sample ¢ test)

2.3 K[A] siRNA B YL 20 Y-79 4 A= ) 247 A G 48
b H 8%

Western blot i il 45 % i 7~ , siRNA-ADPGK-ASI
ZH 20 R MMP-2 FI MMPO 25 1 3% 3k 4515 3 5 24 0 i
55 F siRNA-NC 41, siRNA-ADPGK-AS1 4] Y-79 41 i i
MECH M ZZEH Y F siRNANC 4 (F 2),
siRNA-ADPGK-AS1 4 4ff fifg i MMP-2 I MMP-9 % [
FHXFE ik B BAR T siRNA-NC 41, 2% 5354 Si 12
5 X (1=22.123,P<0.01;1=26.183,P<0.01) ; Transwell
INFE LG 245 R R, siRNA-ADPGK-AST 41 i #% 21 Jifd 4%
R 2240 M B 55 /0 T siRNA-NC 41, 252 ¥4 Si it
222 W (1=12.385,P<0.01;:=19.201,P<0.01) (£ 3) .

# 3 7T siRNA #LHMBPEMFITABEXIEIRLER
(mean=SD)
Table 3 Comparison of biological behavior-related indexes of
cells in different siRNA transfection groups ( mean=SD)

Q9 A ﬁ%ﬂﬂ ﬁﬁﬂﬂm MMP-2FEF MMP-9&[
' ) () M ke MRk
siRNA-NC 41 9 95.93+7.87  80.06+5. 64 0.69+0. 05 0. 810.05
siRNA-ADPGK-AS1 4] 9 57.37:5.03  38.93:3.08  0.26:0.03  0.34x0.02
g 12.385 19.201 22.123 26.183
P <0.01 <0.01 <0.01 <0.01

W (MSZHEA K230 )  siRNA/NT48 RNA;NC: IE % Xf B8 ; MMP ; Jt
T3 4 J 2R I s ADPGK-AST . — @R M 1 40 6 1) 78] 2 W 0l 2 )L RNAL
siRNA ; small interfering RNA; NC.

normal control; MMP : matrix metalloproteinase; ADPGK-AS1: adenosine

Note : ( Independent sample ¢ test)
diphosphate-dependent glucokinase antisense RNA 1
2.4 ADPGK-ASI # i i % miR-623 [y 3 ik

5 miR-NC 4] I %, miR-623 41 4 i | WT-
ADPGK-AS1 G EBHG T B N, 2R A5 %E

X (t=14.926,P<0.01),2 4 41 |8 40 g  MUT-
ADPGK-AST 9 Z G M b i 2 R g it 2= B X
(1=0.651,P=0.524) (% 4)., 5 pecDNA 4 I %,
pcDNA-ADPGK-AS1 2 miR-623 i #H ) % ik & FE 1K,
ERAGI ¥ E L (P<0.05) ;5 siRNA-NC 41 H %,
siRNA-ADPGK-AS1 4 miR-623 X EHxBFA S, =5
AGIt# L (P<0.05) (£ 5).

*F4 244 WT-ADPGK-AS1 #1 MUT-ADPGK-AS1
% ¢ = B A 1 bk & (mean+SD)
Table 4 Comparison of luciferase activity of WT-ADPGK-AS1
and MUT-ADPGK-AS1 between the two groups ( mean+SD)

WT-ADPGK-AS1 MUT-ADPGK-ASI

A A e i
miR-NC 24 9 1.03+0.09 1.01+0.07
miR-623 4 9 0.54+0. 04 0.99+0. 06
ol 14.926 0.651
P i <0.01 0.524

V(ML REA o K8y )  WT: B 2R B ADPGK-AST: — B R Ji 7 1K it
FR 4 28 BV 2 L RNAT; MUT : 58 28 2 s miR : /)y RNANC: IE 5 % B
WT: wild type; ADPGK-ASI;

adenosine diphosphate-dependent glucokinase antisense RNA 1; MUT:

Note: ( Independent sample ¢ test)
mutant type ; miR ; microRNA ;NC ;: normal control
x5 HBAH S miR-623 83t R X E L& (mean=SD)

Table 5 Comparison of relative expression levels of miR-623
among various groups ( mean=SD)

- miR-623
e R Hixt ik Bt
peDNA £ 9 1.00+0. 05
pecDNA-ADPGK-ASI 4] 9 0.51£0. 04"
siRNA-NC 4 9 0.99+0. 06
siRNA-ADPGK-AS1 4 9 2.97+0.25"
FAH 612.115
P i <0.01

¥ : 5 peDNA 41 F%¢,“P<0.05; 5 siRNA-NC 41t 4% ," P<0. 05 (2
EJ T, Tukey £ 5)  miR: 8/ RNA; peDNA . i k0 2% & DNA;
ADPGK-AS1: — fff [ R H f0< 451 1 4 %5 B 38 i 52 S0 RNAT; siRNA /8418
RNA;NC: IE F % ]

Note ; Compared with pcDNA group, “P<0. 05; compared with siRNA-NC
group,”P < 0.05 ( One-way ANOVA, Tukey test) miR: microRNA;
pcDNA: plasmid carrier DNA; ADPGK-ASI. adenosine diphosphate-
dependent glucokinase antisense RNA 1;siRNA ;small interfering RNA;NC :

normal control

2.5 R[] miRNA #4240 Y-79 40 i Iy Heas
Western blot £l 4% % i 7~ , miR-623 25 4 Jifd 7+ Ki-
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67 MMP-2 MMP-9 % {4 3 ik £ 4 ] & 55 F miR-NC
4, miR-623 4 Ki-67 . MMP-2 MMP-9 & [ A % % ik &
Wi I T miR-NC 4, 2K ¥ AHERIH¥E L (1=
22.137.22.200.21. 094, %) P<0.01) ; 55 miR-NC 4] H
B, miR-623 2 4 i3t A= A (HFEAR, 22 % A o2 3 >
(1=16.398,P<0.01) , Transwell /N3 52 B 45 5L 5,
miR-623 25 1T 7% 20 Jif B0 2 22 40 i 504 B /0 T miR-
NC 4, Z S A G iH2F 8 X (1=11.400,17. 846, ¥ P<
0.01) ([ 3,%6),
2.6 miR-623 5 ADPGK-AS1 B¢&VEFH R Y-79 41
EYFAT AL

Western blot # il i 75 , siRNA-ADPGK-ASI + anti-
miR-623 4141 ig # Ki-67 . MMP-2 Fl MMP-9 Z& 5 #H %I
Tk 5 & F siRNA-ADPGK-AS] + anti-miR-NC
4, B G X (1=20.795.17. 493 .23. 479,
¥ P<0.01), 5 siRNA-ADPGK-ASI +anti-miR-NC 4]
b %s , siRNA-ADPGK-AS1 +anti-miR-623 4] A {& B & 7
LS G L (1=15.600, P<0.01) ; siRNA-
ADPGK-AS1+anti-miR-623 2H 3T % 40 i % & 12 22 40 i
BRI 2, 2R A %% E X (1= 14495,
17. 855, P<0.01) (K 4,% 7).,

1 2
Ki-G7 —e-—

MMP-2  —— w—
MMP-O s s

GAPDH s @

Western blot 4l i 7% , miR-NC 2H 40 Jifg /7 Ki-67 MMP-2 1 MMP9 # [
FIRHNH T miR-NC 4l B AFIf/N RNA 52564 Y-79 41 H 1T 7% A
TR B (45 &5 200, 7R =200 wm)  miR-623 23T F% Fl {2 22 40 ffd
BT miR-NC 20 1:miR-NC 4 ;2:miR-623 41 MMP. i )i 4 )& &
P s GAPDH : B2 H I I 136 %0 ; miR < S8/ RNA ;NC : 1E % %) B8

Figure 3  Comparison of Y-79 cell proliferation and migration

related indicators between the two different miRNA transfection
groups A :Western blot assay showed that the protein expression bands
of Ki-67, MMP-2 and MMP-9 in the miR-NC group were weaker than
those in the miR-NC group  B: Comparison of Y-79 cell migration and
invasion status between miR-623 group and miR-NC group ( crystal violet
%200, scale bar=200 pm) The number of the migrating and invadng
cells was less in the miR-623 group compared with miR-NC group 1.
miR-NC group; 2: miR-623 group MMP ; matrix metalloproteinase;
GAPDH ; glyceraldehyde phosphate dehydrogenase ;miR : micro RNA;NC .

normal control

% 6 R[E miRNA 34 Y-79 4 B 18 4 F1 5 1746 L $8 4R b 82 (mean=SD)
Table 6 Comparison of Y-79 cell proliferation and migration related indicators between
the two different miRNA transfection groups ( mean+SD)

a1 - miR-623 \ Eiifiioh iﬁzélﬂ iy gﬁéﬁaﬁ@ Ki-67 %1 MMP-2 % 4 MMP-9 % [
LiPOE 37 iy WM (A) B (A B (A4>) AR 35 5= LEROE SV iy AR R 5 =
miR-NC 41 9 1.00+0. 06 0.74+0. 05 99.92+8. 64 86.41+5.25 0.58=0. 04 0. 68+0. 04 0.83+0. 05
miR-623 41 9 2.69+0. 22 0.39+0. 04 62.92+4. 49 44.77+4. 63 0.25+0. 02 0.31£0.03 0.420. 03
i 22.233 16. 398 11. 400 17. 846 22.137 22.200 21. 094
PH <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

TE: (IS REAS 4 58)  miR: /)y RNANC: TE 5 %0 Bt MMP - 3 5 3 ) 25 1 i

Note: ( Independent sample ¢ test) miR:micro RNA;NC:normal control; MMP : matrix metalloproteinase

KT 244 Y-79 MWL EFEY

F 17 A X B R B (mean=SD)

Table 7 Comparison of Y-79 cell proliferation and biological behavior-related indexes between the two groups ( mean+SD)

miR-623 2 g 38 A

T RN Ki-67#HH MMP-2Z&EH MMP-9HH

151 BEAR o " . ) o o e
FANF % 3 4k fi(4) B B(A)  MXIRBA RN REBE X REE

siRNA-ADPGK-ASI +anti-miR-NC £} 9 1.00£0.05  0.34x0.03 56.34+4.44 35.89+3.33 0.15+0.02 0.25:0.03  0.33+0.02

siRNA-ADPGK-AS1 +anti-miR-623 4 9 0.59+0.05  0.60£0.04 86.44+4.37 70.66x4.80 0.46+0.04 0.59+0.05 0.68+0.04

il 17.395 15. 600 14.495 17.855 20. 795 17.493 23.479

P {4 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

W (ML BEAR t R 5E)  siRNA:/NF 4 RNA ;miR : i/ RNA;NC: IE 8 X 18 ; MMP : 3% 57 45 J& 25 (1 i ; ADPGK-AST : — Bl iR i 11 40 6% 1) ] 46 i 33k 63

X RNA1

Note: ( Independent sample ¢ test)  siRNA:small interfering RNA ; miR: micro RNA; NC: normal control; MMP ; matrix metalloproteinase; ADPGK-ASI ;

adenosine diphosphate-dependent glucokinase antisense RNA 1
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MMP-2
MMP-9

GAPDH

4 2AEYT AREBEMEYFETAEXERILEE A
Western blot #8145 5 i 7~ , siRNA-ADPGK-AS1 +anti-miR-623 41 4l fifl
1 Ki-67 \MMP-2 1 MMP-9 % [ % ik 257 ] 8 #8 F siRNA-ADPGK-
ASI+anti-miR-NC 241 B 4541 Y-79 410 iE A% 142 2% 45 00 L35 ( 45 o
# BRR =200 pm)  siRNA-ADPGK-AS] +anti-miR-623 41 3T % 1 {2
Y0 B £ F siRNA-ADPGK-ASI + anti-miR-NC 4] 1. siRNA-
ADPGK-ASI+anti-miR-NC 4] ;2;siRNA-ADPGK-AS1 +anti-miR-623 4]
siRNA:/NT 3 RNA ;miR - /s RNA; NC: JE % I/ MMP ;S 5T 43
J& 2 F i s GAPDH : 8 52 H il 18% I S0 ; ADPGK-AST: — 8 38 IR 1K
A5t 4 4] 75 Wl R S S RNAL
Figure 4  Comparison of Y-79 cell proliferation and biological
behavior-related indicators between the two groups A:Western blot
assay showed that the protein expression bands of Ki-67, MMP-2 and
MMP-9 in the siRNA-ADPGK-ASI + anti-miR-623 group were
significantly stronger than those in the siRNA-ADPGK-AS1+anti-miR-NC
group B:Y-79 cell migration and invasion between two groups ( crystal
violet X200, scale bar=200 pm)  The number of migrating and invading
cells in the siRNA-ADPGK-AS1+anti-miR-623 group was more than that
in siRNA-ADPGK-ASI + anti-miR-NC group  1:siRNA-ADPGK-ASI +
anti-miR-NC group; 2: siRNA-ADPGK-AS1 + anti-miR-623 group
siRNA ; small interfering RNA; miR: micro RNA; NC: normal control;
MMP ; matrix metalloproteinase; GAPDH : glyceraldehyde phosphatede
hydrogenase ; ADPGK-AS1 ; denosine diphosphate-dependent glucokinase
antisense RNA 1

3 Wit

IncRNA 7£ RB 2 1384 A= T B8 S (R 22 55 2 i
R R PETE BN AR, @R IncRNA PVT1 B[] A]
F4 miR-488-3p I ¥ 48 4> 7 1M 40 ) RB g pE R,
IncRNA LINC00202 3 3 75 24 miR-3619-5p 14 ¥ 45 45
FifE sk RB pguk " o UTER IncRNA ANRIL 3 X 7]
i 5 miR-99a/c-Mye [fif #0 i RB 40 i (¥ A= K I 4
HEH AT . LncRNA AFAP1-AS1 & —Fli i J5 £ W)
PR 1E RB {9 & Bt e R EUB/E Y . LncRNA
TE RB Kb J 5 2 A2 rp 16 43 —F B 18 R 58 2 B

58 & B, ADPGK-AST 7E 8 R A iy Rk K
ST, O AT 38 A B 1 miR-542-3p i £2 i 40 M i 4
' ARZERGT RS F A - . e 4h, ADPGK-AS]
T 7L M g 20 2R vb 35K KOF T, 9 AT 2o 9 9 miR-
3196/ 0TX1 43 4l 1 42 1k 20 Bty 38 A= 3 B B[] i - |
A B . ADPGK-AST 5@ 51 7624 miR-525 [ if§
4y T AR 5 B Y AR RS A R B R

RB 4141 ADPGK-ASI [y 31k /K VB &g & 198 55 41
YU, Bk — W% oK T ADPGK-AST 1) 3% 1k Al W i
FEAR A0 M6 1 & Ki-67 25 [ KF-, #&7~8 ADPGK-ASI &
RB %A M i fvp R 3 T SRR T . BFSE R,
Ki-67 7 Jif 95 20 2 sl 40 i 32 35 7K T 5 T 42 F 240 i
B BOR T4t ADPGK-AST [ 26 3% 7] 41 | RB
YL 3E A o ebRE A AT RS S AR 28 S A M A R R TR A
5, MMP-2 i1 MMP-9 nJ [ fift 41 it 41 35 5t A i 12 32F 41
MR R fe 2227 0 RBP4 B R, T4t ADPGK-
AS1 FiKJ5 RB 21 i iF 78 K A= 2% 4 M 509 8 od /b, IF
nl ] MMP-2 MMP-9 )33k, #2785 T3 ADPGK-AS1
FEiRal il RB 40T # iR 28,

AWFSEIESE ADPGK-AST 1] 35 4+ P 45 4 miR-623,
Jf AT 6 [ P 45 miR-623 {3 ik . miR-623 Al #iJl il fili i
SR B TR R EL T ) LR A A0 G A T R B iR
21 miR-623 $U fi) 40 0 A 30 8 1 D1 ) o P g
AN A . AR BEST LS R B R, RB 4141 P miR-623
192235 7K O B A, miR-623 3o 3% 3k AT 40 ] RB 21 Jifd 3%
e GBS KR 78 $E8 miR-623 fE RB & 7k Ml & 1 7
R T B PH A . A BESE#% siRNA-ADPGK-ASI
5 anti-miR-623 355 YL 55 RB 210, 25 5 R 40 L 1% 77
K iR Mot 22 A0 MO 2, O T2 #F Ki-67 .MMP-
2 MMP-9 ik, #&/m M il miR-623 3% 3K 7] W g 0 5% 1
Pt ADPGK-AS1 A%} RB i 2247 M AVER .

25 ik, ADPGK-AS1 7 RB 4 21 p ik /K- T
5, 1 miR-623 F) 3 1K K - B A, Rt (% ADPGK-AST 3%
PR ] 3 gt ) 9 miR-623 () 2 3k T 4 ] Y-79 41 g
WA ST M AR 28, "I HE N RB 40 130 9T 1 W8 7E 4
IR gt — A R RB %2R e R 4 T LR
g6 LAt . {HZ , ADPGK-AST-miR-623 B #1L 3E [H] )
LR LR TR IRABER .
FEEIRR A VR 75 WA AETE A o] R 25 w58
EERBAER KRS 5T FR I B SUE E MBS X R
MS 5P SRR E RS IR RIS R, S 5 Rk
B WG AT O AR TS T e S0 3 ) A S SR E B

&%k

[1] Wan W, Wan W, Long Y, et al. MiR-25-3p promotes malignant
phenotypes of retinoblastoma by regulating PTEN/Akt pathway
[J/0L]. Biomed Pharmacother, 2019, 118 (1) : 109111 — 109121
[2020-06 - 16 ]. https://pubmed. ncbi. nlm. nih. gov/31336343/.
DOI:10. 1016/j. biopha. 2019. 109111.

[2] Xu F, Liu G, Wang L, et al. MiR-494 promotes progression of
retinoblastoma via PTEN through PI3K/AKT signaling pathway [ J].
Oncol Lett,2020,20(2) : 1952-1960. DOI: 10. 3892/0l. 2020. 11749.

[3] Zheng Q,Zhu Q,Li C,et al. microRNA-144 functions as a diagnostic
and prognostic marker for retinoblastoma[ J/OL]. Clinics ( Sao Paulo) ,
2020,75(1) : e1804-e1814[ 2020-06~-16]. https://pubmed. ncbi.



. 214 - AR SIS IR B AR AR 2021 4E 3 H 55 39 %5 3 8] Chin J Exp Ophthalmol , March 2021, Vol. 39,No. 3

nlm. nih. gov/32844953/. DOI:10. 6061/ clinics/2020/¢1804.

[4] Liu Y, Liang G, Wang H, et al. MicroRNA-129-5p suppresses
proliferation, migration and invasion of retinoblastoma cells through
PI3K/AKT signaling pathway by targeting PAX6[ J/OL]. Pathol Res
Pract,2019,215(12) : 152641 [ 2020-06 - 01 ]. http://www. nchi.
nlm. nih. gov/pubmed/31727502. DOI;10. 1016/j. prp. 2019. 152641.

[5] Xu L, Li W, Shi Q, et al. MicroRNA-936 inhibits the malignant
phenotype of retinoblastoma by directly targeting HDAC9 and
deactivating the PI3K/AKT pathway [ J]. Oncol Rep,2020,43(2) :
635-645. DOI:10. 3892/0r. 2020. 7456.

[6] Liu F, Zhang Q, Liang Y. MicroRNA-598 acts as an inhibitor in
retinoblastoma through targeting E2F1 and regulating AKT pathway
[J].J Cell Biochem,2020,121(3) :2294-2302. DOI:10. 1002/jch.
29453.

[7] Wang X,Zhang X, Han Y, et al. Silence of IncRNA ANRIL represses
cell growth and promotes apoptosis in retinoblastoma cells through
regulating miR-99a and c-Myc [ J]. Artif Cells Nanomed Biotechnol,
2019,47(1) :2265-2273. DOI.10. 1080/21691401. 2019. 1623229.

[8] He TG,Xiao ZY,Xing YQ, et al. Tumor suppressor miR-184 enhances
chemosensitivity by directly inhibiting SLC7A5 in retinoblastoma
[J/OL]. Front Oncol, 2019, 9 : 1163 [ 2020 - 06 — 29 ]. https://
pubmed. ncbi. nlm. nih. gov/31803607/. DOI. 10. 3389/fonc. 2019.
01163.

[9] Yang L, Zhang L, Lu L, et al. miR-214-3p regulates multi-drug
resistance and apoptosis in retinoblastoma cells by targeting ABCB1 and
XIAP[J]. Onco Targets Ther, 2020, 13 : 803 - 811. DOI; 10. 2147/
OTT. S235862.

[10]Yang M, Li Y, Wei W. MicroRNA-188-5p promotes epithelial-
mesenchymal transition by targeting ID4 through Wnt/B-catenin
signaling in retinoblastoma [ J ]. Onco Targets Ther, 2019, 12 :
10251-10262. DOI;10. 2147/0TT. S229739.

[11]Li L, Yu H, Ren Q. MiR-218-5p suppresses the progression of
retinoblastoma through targeting NACC1 and inhibiting the AKT/mTOR
signaling pathway[ J]. Cancer Manag Res,2020,12:6959-6967. DOI;
10. 2147/CMAR. S246142.

[12]Zhang C, Wu S. microRNA-378a-3p restrains the proliferation of
retinoblastoma cells but promotes apoptosis of retinoblastoma cells via
inhibition of FOXG1[ J/OL]. Invest Ophthalmol Vis Sci,2020,61(5) :
31[2020-06-25]. https://pubmed. nchi. nlm. nih. gov/32428232/.
DOI:10. 1167/iovs. 61. 5. 31.

[13]Gao YL, Luo XL, Zhang J. Spl-mediated up-regulation of Inc00152
promotes invasion and metastasis of retinoblastoma cells via the miR-
30d/SOX9/ZEB2 pathway[ J/OL]. Cell Oncol ( Dordr) ,2020[ 2020~
06-18]. http://www. nchi. nlm. nih. gov/pubmed/32488851. DOI.
10. 1007/s13402-020-00522-8.

[14]Liu S, Yan G, Zhang J, et al. Knockdown of long noncoding RNA
( IncRNA ) metastasis-associated lung adenocarcinoma transcript 1
(MALAT1) inhibits proliferation, migration,and invasion and promotes
apoptosis by targeting miR-124 in retinoblastomal J]. Oncol Res,2018,
26(4) :581-591. DOI; 10. 3727/096504017X14953948675403.

[15]Xia Z,Yang X, Wu S, et al. LncRNA TP73-AS1 down-regulates miR-
139-3p to promote retinoblastoma cell proliferation [ J/OL]. Biosci
Rep,2019,39(5) : BSR20190475[ 2020-05-13 ]. https://pubmed.
ncbi. nlm. nih. gov/31015368/. DOI;10. 1042/BSR20190475.

[16]Song S,Yu W, Lin S,et al. LncRNA ADPGK-AS1 promotes pancreatic
cancer progression through activating ZEBl-mediated epithelial-
mesenchymal transition[ J]. Cancer Biol Ther,2018,19(7) :573-583.
DOI:10. 1080/15384047.2018. 1423912.

[17]Chen Y, Peng S, Cen H, et al. MicroRNA hsa-miR-623 directly
suppresses MMP1 and attenuates IL-8-induced metastasis in pancreatic
cancer[ J]. Int J Oncol,2019,55(1) : 142-156. DOI. 10. 3892/ijo.
2019. 4803.

[ 18] Wu XZ,Cui HP, Lv HJ, et al. Knockdown of IncRNA PVT1 inhibits
retinoblastoma progression by sponging miR-488-3p [ J/OL]. Biomed
Pharmacother,2019,112: 108627[ 2020-06~-20] . http://www. ncbi.

nlm. nih. gov/pubmed/30797143. DOI; 10. 1016/j. biopha. 2019.
108627.

[19]Yan G,Su Y,Ma Z, et al. Long noncoding RNA LINC00202 promotes
tumor progression by sponging miR-3619-5p in retinoblastoma[ J ]. Cell
Struct Funct,2019,44(1) : 51-60. DOI:10. 1247/ csf. 18033.

[20] Wang X,Zhang X, Han Y, et al. Silence of IncRNA ANRIL represses
cell growth and promotes apoptosis in retinoblastoma cells through
regulating miR-99a and c-Myc [ J]. Artif Cells Nanomed Biotechnol,
2019,47(1) :2265-2273. DOI.10. 1080/21691401. 2019. 1623229.

[21]Hao F,Mou Y, Zhang L, et al. LncRNA AFAP1-ASI is a prognostic
biomarker and serves as oncogenic role in retinoblastoma[ J]. Biosci
Rep,2018,38(3) : BSR20180384 [ 2020-05-13 ]. https://pubmed.
ncbi. nlm. nih. gov/29654169/. DOI; 10. 1042/BSR20180384.

[22]Luo XF, Wu XJ, Wei X, et al. LncRNA ADPGK-AS1 regulated cell
proliferation , invasion , migration and apoptosis via targeting miR-542-3p
in osteosarcoma [ J ]. Eur Rev Med Pharmacol Sci, 2019,23 (20) :
8751-8760. DOI.10. 26355/ eurrev_201910_19269.

[23]Yang J, Wu W, Wu M, et al. Long noncoding RNA ADPGK-ASI
promotes cell proliferation, migration, and EMT process through
regulating miR-3196/0TX1 axis in breast cancer[ J]. In Vitro Cell Dev
Biol Anim,2019,55(7) :522-532. DOI;10. 1007/s11626-019-00372-1.

[24]Jiang HY ,Wang ZJ. ADPGK-ASI promotes the progression of colorectal
cancer via sponging miR-525 to upregulate FUT1[ J]. Eur Rev Med
Pharmacol Sci, 2020, 24 (5) : 2380 - 2386. DOI. 10. 26355/ eurrev _
202003_20505.

(25T B3 AL, 4 /AT, 25 Ki-67 76 Wk 1 K B 20 M itk B 07 o 110 2 34
Ko L] SR AR B2 25 4% 7k, 2014, (17) : 56-58,62. DOI; 10.
7619/ jemp. 201417016.

Cong ZR,Liu H,Xu XH, et al. Clinical expression and significance of
Ki-67 in diffuse large B cell lymphoma[ J]. Clin Med Pract, 2014,
(17) :56-58,62. DOI:10.7619/jcmp. 201417016.

[26]Tian Y,Shen L, Li F et al. Silencing of RHEB inhibits cell proliferation
and promotes apoptosis in colorectal cancer cells via inhibition of the
mTOR signaling pathway[ J].J Cell Physiol,2020,235(1) :442-453.
DOI:10. 1002/ jep. 28984.

[27]Xiong LF,Lou YM, Wang L. Expressions of Kif2¢ and Ki-67 in non-
small cell lung cancer and their relationship with invasion and
metastasis[ J ]. J Biol Regul Homeost Agents,2020,34(2) : 541-546.
DOI.10.23812/19-513-L-8.

[28]Zhang Z, Xu T, Qin W, et al. Upregulated PTPN2 induced by
inflammatory response or oxidative stress stimulates the progression of
thyroid cancer[ J]. Biochem Biophys Res Commun,2020,522(1) :
21-25.DOI:10. 1016/j. bbre. 2019. 11. 047.

[29 13 A, AUE . [ miRNA-27a-3p XJ 7L Mo MCF-7 40038 5 R 2%

FIE R RE 1 19 52w [T ], A JH K 2% 2= 4fk . B2 28 WK, 2019, 54 (2) ¢
279-283. DOI:10. 13705/j. issn. 1671-6825.2018. 08. 121.
Jiang XM, Quan Y. Effects of up-regulation of miRNA-27a-3p on
proliferation , invasion and migration of breast cancer MCF-7 cells[ J]. ]
Zhengzhou Univ:Med Sci,2019,54(2) :279-283. DOI. 10. 13705/j.
issn. 1671-6825.2018. 08. 121.

[30] Karmakar D, Maity J, Mondal P, et al. E2F5 promotes prostate cancer
cell migration and invasion through regulation of TFPI2, MMP-2 and
MMP-9[ J]. Carcinogenesis, 2020, 41 ( 12) : 1767 - 1780. DOI 10.
1093/ carcin/bgaa043.

[31]Jung CH,Han AR, Chung HJ, et al. Linarin inhibits radiation-induced
cancer invasion by downregulating MMP-9 expression via the
suppression of NF-kB activation in human non-small-cell lung cancer
A549[J]. Nat Prod Res,2019,33(24) :3582-3586. DOI:10. 1080/
14786419.2018. 1484460.

[ 32]Pagliara V,Nasso R,Di Donato P, et al. Lemon peel polyphenol extract
reduces interleukin-6-induced cell migration, invasiveness, and matrix
metalloproteinase-9/2 expression in human gastric adenocarcinoma
MKN-28 and AGS cell lines[ J/OL]. Biomolecules,2019,9(12) : 833
[2020- 06 - 29 ]. https://pubmed. ncbi. nlm. nih. gov/31817563/.
DOI:10. 3390/biom9120833.



ARSI IR Bl 2k 2021 4F 3 H %5 39 %45 3 ] Chin J Exp Ophthalmol ,March 2021, Vol. 39, No. 3 . 215 -

[33]Wei S, Zhang ZY, Fu SL, et al. Hsa-miR-623 suppresses tumor [35]Jiang L, Yang W, Bian W, et al. MicroRNA-623 targets cyclin D1 to
progression in human lung adenocarcinoma [ J/OL]. Cell Death Dis, inhibit cell proliferation and enhance the chemosensitivity of cells to 5-
2016,7(9) :e2388[2020-07-17]. http;//www. ncbi. nlm. nih. gov/ fluorouracil in gastric cancer[ J]. Oncol Res,2018,27 (1) : 19-27.
pubmed/27685632. DOI; 10. 1038/ cddis. 2016. 260. DOI:10.3727/096504018X15193469240508.

[34]Li Q,Liu J,Jia Y, et al. miR-623 suppresses cell proliferation , migration
and invasion through direct inhibition of XRCC5 in breast cancer[]J]. N
Aging (Albany NY),2020,12(11) : 10246 - 10258. DOI; 10. 18632/ CHSCR F 391 :2020-08-19 ¢ [al [ J§]:2021-01-25)

aging. 103182. (A4 % T T

=SS
( Atlas of Uveitis ;: Diagnosis and Treatment) 1 it & 1T

4 55 1 2 PR B Y P S A R & 2 ( Atlas of Uveitis ; Diagnosis and Treatment) F 2020
4F 12 JJ 1 Springer H R AL I TUA Y MO IE & 1 B, 06 5 2 H AT B L A4S BN 58 B R
BRI R RER L2 o

%4343 & Overview | Diagnosis of Uveitis , Treatment of Uveitis, Uveitis entities | Scleritis and
DRI R I P g T PP TR S E ST I 3 of Uyeitis
BRI DL B B TR T R SR IR R R O R R ARG SR R R R TR T W A A R 2K |
T R DU, BRIV R B0 i H01 , DA e 0 ) 7 80 ™ 1 A, D5 DL 1y B ) L T
FRAE o 3t 2 o [ IR AR 5 A o — W ) 1 S R A 40 4 g TS S Y b [ A v R O R P E 25
R e [ R 0 2% RN R B AR EAT 4 I R 2 WA T T YA 4R S 0B, x4 Bk B B e
PRI L BB A B A A AR .

245 (i HP IR ) 860 TT, £ & 3000 Z 5k o A B IMAEL b A&, B AL A hups://www.
springer. com/gp/book/9789811537257 , B, F 45 & #fr 214 EXJT (24 261 & 70 ) , K %% B Rl AR & M
260 WRIG (%) 317 3570) , A & 7 W 71 77 “ Buy ebook” B “ Buy Hardcover” Ity 3£

(@SE )

B AR - G
AFIR I S R Gt T i A E R

WEFEAE SCANAT 1 AL I B I 20T G032 23 B 9 N 28, OF 72 D5 36 o8 20 SR A e 12 O 16 Y A3 , S 748 6 Sy A A S IR 37 472 3t )
A AR R BRI P B AN B BEORE SO BB BRI Rk O ) 2R AR T R R IE 25 20 A K 58 T v 1) 4 R % O 22 5%
PEAG I J5 1 W A4 FR 58 ) e BT O vk e 5 Z MR TE 9 G it Bk CANmS A ek Al it e B A R B IE R ) 5
Gt BT AR B R GE T 5 ik B FR (AN ¢ K 38 7 25 54T ) L RS K vl o B 5 25 A0 A ST B I I AR AR AR B2 TR R B i R IE
B 5 3, N LR B B PR K O 28 A A o B A ik Dy U kb AR 4 55 () 86 L I A 0 % TR BR BT S A | [T U 3 A B
by , AN ELR B T E R AR 3BT o BTt 2 A9 G 38 /K i 4 B Dy U A 4 s AR A 36 o 38 SC A 2R R 40 IO SR T2 20 BT PN 2 BT JTTAH
JOE F) Pl 2 22 3%

GEAT 4T 5 193 R AT GB/T 3358. 1—2009/1S0 3534-1: 2006 Ge i+ 2 1L K AT 5 ) B9A KA , Git 22 75 5 — HER AU RHA,
FEA ] ns BEAS I RSP B RO B S0/ mean s oA SO € SORMA RS M BR i 22 FH L SCRS SD R AR B9 B0 4 E 1% 1 98 S0/
o KK Y SUNE ¢ F R I SCRE F LR ORI A SRS XM RBUT RSN 1, B OGS AT AR DG R BUT L, 1 R AR
H R, A A SUNS v R SCRS PRS0 K HE T e B8 T 45 S 10 A T 0388 325 SR FH G BG40 3 HE 00 G 22 1) 22 S35 8 3
SRR J7 3 AN X P4 2 1) 22 53 AT S 38 0 (BT S0 38 ) O A o IR SO i 24 e A 45 R AR B JR (R ST 22 A g f L A0
PRI BB IR BE SR A PR EL IR B B, 0 AR AR R T 2 A B0 R (A0 X L e (B F (5 . 249 B RAR S B (i Sk 2 B
AR ACEE ) I, 78 4 i) S 25 P AG 36 24 2R Y [ I, 3 2ty 95% R A X (8] ( CT)

(T g 30



	YK3AA



