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[ Abstract] Objective To investigate the effect of microRNA (miR)-489-3p targeting chromosome 10 deleted phos-
phatase and tensin homolog gene (PTEN)/phosphatidylinositol 3 kinase (PI3K)/protein kinase B (Akt) signaling pathway in
the bladder Effects of cancer (BC) cell proliferation, apoptosis and invasion.Methods From June 2018 to July 2021, experi-
ments were conducted at the First Affiliated Hospital of Hebei North University, using volcano plots to screen BC differenti-
ally expressed miRNAs from The Cancer Genome Atlas (TCGA-BLCA) database. The cancer tissues and adjacent tissues of
110 BC patients, purchased human bladder epithelial immortalized cells SV-HUC-1 and human BC cell lines 5637, J82, and T24
were used as the research objects, and real-time quantitative PCR was used to determine miR-489-3p and PTEN mRNA ex-

pression. According to the relative expression of miR-489-3p, BC patients were divided into 70 cases with low expression
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group (<0.36) and 40 cases in high expression group (>0.36). changes in characteristics. The dual-luciferase experiment
verified the targeting relationship between miR-489-3p and PTEN. T24 cells with the lowest expression of miR-489-3p were
selected for transfection experiments. T24 cells were randomly divided into control group, miR-NC (negative control) group,
miR-489-3p mimics (mimetic) group, and miR-489-3p mimics +pcDNA group and miR-489-3p mimics + pc-PTEN group. MTT
and colony formation assay, Transwell assay, and flow cytometry were used to detect cell proliferation, invasion and apop-
tosis, respectively; Western-blot was used to detect the protein expressions of PTEN, PI3K and Akt.Results The signifi-
cantly down-regulated miR-489-3p in BC tissues was screened by volcano plot. The expression of miR-489-3p in BC cancer
tissues was lower than that in adjacent tissues, and the expression of PTEN mRNA was higher than that in adjacent tissues
(r=186.168, 510.107,P <0.001); the expression of miR-489-3p in BC cell lines was lower than that in SV-The expression of
PTEN mRNA in HUC-1 cells was higher than that in SV-HUC-1 cells (F=883.826, 807220, both P<0.001). The proportion of
patients with low miR-489-3p expression in TNM stage T, lymph node metastasis, and poorly differentiated tumors was
higher than that in the high expression group. Dual-luciferase experiments revealed that miR-489-3p targets negatively regu-
late PTEN expression. The apoptosis rate and PI3K and Akt protein expression levels in the miR-489-3p mimics group were
higher than those in the miR-NC group. The miR-489-3p mimics + pc-PTEN group had lower apoptotic rate and PI3K and
Akt protein expression levels than the miR-489-3p mimics group, and the OD values (24 h, 48 h, 72 h), the number of clones
and the number of cell invasion were higher than those in the miR-489-3p mimics group (P <0.01).Conclusion miR-489-3p
may target down-regulate PTEN expression and activate PI3K/Akt signaling pathway, thereby inhibiting BC cell proliferation,
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invasion, and promoting apoptosis.
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SR G, W B B3R ER A H] 5 SYBR premix Ex Taq
PCR 250 &, 1 F AL st BRI B FR 2 7] 5 Annex-
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AW H 3£ [# Thermo Fisher /3], Herocell 180 CO, 4 jifl
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mimics + pcDNA . miR-489-3p mimics + pc-PTEN 43| %%
Yo B A KRS BT 1) T24 4 rf, 3-8 : miR-NC 4 |
miR-489-3p mimics ZH . miR-489-3p mimics + pcDNA ZH
F1 miR-489-3p mimics + pe-PTEN 20 , 53 B i #0452 11
T24 AR AT HRAL, 48 h J5 U dE45 4] T24 4 T
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I P, R B4 (3. 6.3 AR ) Hh DESeq2 £ i
Fr2E50 030, JF AT ggplor2 G224 J i, i €2 R 1K
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0.05,
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1.5.1 miR-489-3p il PTEN mRNA 7K 5F 6 . 5% F
Trizol 4B RNA |, fuff FH 306 2 sy 5] 0 JHL 38 e 5 1l
cDNA | %X J5 Hi#& SYBR premix Ex Taq PCR i1 £ 15608
PUATLREEE B PCR N, SR 274 kit o
miR-489-3p I PTEN mRNA ¥ #H % 261k &, DL U6 af
GAPDH 1Eh N 2 Hl . miR-489-3p 5| ¥ ¥ 4.5 -
GGGGTGACATCACATATAC-3* ( iF ] ), 5’ -CAGT-
GCGTGTCGTGGAGT-3" (Jz 7)) ; U6 B ¥y )% 5.5 -
CCTGCTTCGGCAGCACA-3* ( IF 4] ), 5 ' -AACGCT-
TCACGAATTTGCGT-3" ( JZ []) ; PTEN B| ¥ )% 5.5 -
AAGACCATAACCCACCACAGC-3” (IF ), 5 -AC-
CAGTTCGTCCCTTTCCAG-3 ( 2 [7]) ; GAPDH 2| ¥ ¥
5. 5 -AGAAGGCTGGGGCTCATTT-3 " ( 1E [ ), 5°-
AGGGGCCATCCACAGTCTTC-3 (JZ[f]) »
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FEYLIK ) # miR-NC , miR-489-3p mimics , anti-miR-NC
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489-3p FHXT K I8 it F F, PTEN mRNA AHXf A& I
(P <0.01) ;5 SV-HUC-1 40 jifd b 45,5637 ,J82 | T24
YL miR489-3p AHXT K Ik FFFAL, PTEN mRNA A
XFRIBEFE (P <0.05) , W3 1, Hrr, T24 4i ffg
miR-489-3p FH X %2 35 & f2 {%, PTEN mRNA AH X} % ik
T, R T24 AR TR YL S

2.3 miR-489-3p FIATE BC A [F]Ilfs PRI BLAEAE
b 4R miR489-3p By AHXS A = 4 {H 43 MK
FIRH (<0.36) 70 ] Fl & FRIK 4 (> 0.36)40 4],
miR-489-3p (R IAL B #H TNM S0 T, , A WELSS
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# 1 BCHB M ZE T miR-489-3p Fl PTEN mRNA ik ACE LR (x+s)

Tab.1 Comparison of mRNA expression levels of miR-489-3p and PTEN in BC tissues and cell lines
HASE n miR-489-3p t(F)/P1{E PTEN mRNA t(F)/P1{E
SR 2 110 1.00 £0.02 t/P =186.168/ <0.001 0.99 £0.01 t/P =510.107/ <0.001
SR 110 0.36 +0.03 3.47 £0.05
EiiIES SV-HUC-1 6 1.01 £0.03 F/P =883.826/ <0.001 1.00 +0.01 F/P =807.220/ <0.001
5637 6 0.71 £0.02° 2.83 £0.08"
182 6 0.54 £0.03* 3.25+0.11°
T24 6 0.32 +0.01° 3.51 £0.14°

. 5 SV-HUC-1 4 fifg b4 ,* P <0.05

Log, (Fold Change)

1 JlE5Hr BC U 22 53 miRNA
Fig.1 Volcano plot analysis of differential miRNAs in BC tissues

o SRR e il Trim s 4L (P <0.05) , 1M 2 21
SRR AR W Bt b e B LU B 22 S L gt e X
(P>0.05), W52,

x2 ARG RFBIEE BC B b miR489-3p ik
e [f1(%) ]
Tab.2 Comparison of miR-489-3p expression in BC patients with

different clinicopathological features

5] 2} 45(64.3) 27(67.5) 0.116  0.733
7 25(35.7) 13(32.5)

Ay <60 % 44(62.9) 21(52.5) 1.130 0.288
>60 % 26(37.1) 19(47.5)

INM 4381 T, 36(51.4) 31(77.5)  17.267  0.007
Ty, 34(48.6)  9(22.5)

WO N 42(60.0) 34(85.0)  7.450  0.006
N5 28(40.0)  6(15.0)

LR M, 56(80.0) 28(70.0) 1.410 0.235
M, 14(20.0)  12(30.0)

SHACTREE sk 33(47.1)  28(70.0)  5.384  0.020

1k 37(52.9)  12(30.0)

2.4 miR489-3p il PTEN Wi m R AEWEBR¥
IRR) 35 0 235 5 8 75, miR-489-3p il PTEN 3’ UTR 4 &
45 AR, WL 2, miR489-3p mimics + WT-
PTEN 3’ UTR 20 A %t ¢ 5t % Wi 3% P ik T miR-NC +
WT-PTEN 3’ UTR 41 (P <0.05) ;ifi 5 miR-NC + MUT-
PTEN 3’ UTR 41 Ht#% , miR489-3p mimics + MUT-PTEN
3’ UTR AHX R Mo PR 22 R g it 2= (P >
0.05), W3 3, %4, miR489-3p mimics 2 PTEN &
113235 K K F miR-NC 41, anti-miR489-3p 4] PTEN
R A K FEE T anti-miR-NC 41 (P <0.05) , WE 3,
%24,

miR-489-3p 3 CGACGGCAUAUACACUACAGUG &

WT-PTEN 3'UTR 5 UUGCACAUUUUUUAAAUGUCAU 3

MUT-PTEN 3'UTR 5  UUGCACAUUUUUUAAUACACUU ¥

2 miR-489-3p 1 PTEN %540 5
Fig.2 The binding site of miR-489-3p and PTEN

PTEN

A B C D

7 : A. miR-NC 21 ; B. miR489-3p mimics 2 ; C. anti-miR-NC £H ; D. anti-miR-
489-3p 4H

3 K4 T24 gD PTEN 2 10K UL
Fig.3 PTEN protein expression in T24 cells in each group

2.5 454 T24 AU AYIESE 1R 78 TS ) PI3K Akt
MR 5% 4] miR-NC 4] HL %, miR-489-3p
mimics 2 PTEN 25 [ 57K FER#AK,OD {EH (24 h 48 h,



- 860 - BEMEE 24 2022 4E 8 45 21 #4858 ] Chin J Diffic and Compl Cas, August 2022, Vol. 21 ,No. 8

R3 BN TOCREMHEE UL

Tab.3 Comparison of relative luciferase activity in each group

(xxs)

M n XK
miR-NC + WT-PTEN 3’ UTR 41 6 0.99 +£0.01
miR-489-3p mimics + WI-PTEN 3’ UTR 4 6 0.34 £0.03"
miR-NC + MUT-PTEN 3’ UTR 4 6 1.00 £0.02
miR-489-3p mimics + MUT-PTEN 3’ UTR 4 6 1.01 £0.01

F/P {4 1 743.467/ <0.001

7 : 5 miR-NC + WT-PTEN 3’ UTR 4 b4, P <0.05

F4 FUAPIENEARBIE (v:9)

Tab.4 PTEN protein expression comparison in each group

4 5 n PTEN
miR-NC 4] 6 0.71 £0.03
miR-489-3p mimics ZH 6 0.28 +£0.01*
anti-miR-NC 41 6 0.70 +0. 02
anti-miR-489-3p 41 6 1.17 £0.04"
F/P {8 1 057.333/ <0.001

¥+ 5 miR-NC 2 [b#2,*P <0.05; 5 anti-miR-NC 2 [k #5," P <0.05

72 h) TR, v R R H R0 L AR ZE HO D, U T A
PI3K Akt  FHERIKK P, 2R BA G B X
(P <0.01); 5 mR489-3p mimics 4], miR-489-3p
mimics + pcDNA ZH [1%5% , miR-489-3p mimics + pc-PTEN
20 PTEN 45 35 7/KFEF55,0D {5 (24 h 48 h .72 h)
AT, v BRI AL R R BOR 2, P TR A PIBK

Akt H FERKOKF TR, 2R EA R #E (P <
0.01), WK 4. 185,55 %6,
304 g

SARFF ARG BC W 207k Bl THAR)S
SRR, BENAEERIPRBE . R, 5505

ey G - —-— .

PI3K

GAPDH

G — - D w— —
A B C D E

VAL B miR-NC 44 ;C. miR-489-3p mimics £ ; D. miR-489-3p mimics +
pcDNA 4 ; E. miR-489-3p mimics + pe-PTEN 24

BS A4 T24 4 h R Rk S B ]

Immunoblot of protein expression in T24 cells in

Fig. 5

each group

FHE ] 25902 BC I IRIAY PP 2 5,

FE N AMIFFE 2R B, miRNA 5 i 20 i i A K R T
SEIE RV, AR O B RS e e S AR S T
A3 i R R 4 A R S OB A
WF5E 1 Se il i ko B AT TGCA B4 2 BC 41 4Urh 22
5+ miRNA 17 07 36 21 5 2% F A9 miR-489-3p, LIfE
WF5E 2% B, miR-489-3p 3 3ok ) 4 /AN [R) #0517 i) fiki i
9 R B AR AN R Y A miR-489-3p 7E
BC H iRt AWE5E &I, miR-489-3p 7E BC 41
SUMANNE Z P i R, 5 Li 251 O BF 9T 45 R —
o FHN ABFIE K B, miR489-3p L5 5 BC &
H G R A3 9 B A5G, U B miR-489-3p m] GEAE A
i F7E BC HUEAEH . BT T24 4 b miR-489-3p
Ak m i Ik, PR T24 NS 745 Y st

1.57%

10

1.85%

4.94% 1.99%

0 100 10t 00 10° o 10 10° T 100 100

10* 10° 1 10? 10° 10t 10° 1 2 10° 10t 10° 1

Annexin V Annexin V Annexin V Annexin V Annexin V
papiic: miR-NC4 miR-489-3p mimicsZ miR-489-3p miR-489-3p
mimics+pcDNAZH mimics+pc—PTENZH

B4 KL T24 ML (45
Invasion ( crystal violet staining, x200) and apoptosis of T24 cells in each group

Fig. 4

YL, x200) JHTIHBL LAR
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RS 454 T24 4 PTEN 8 305 A5 5 OD {H se BRI H HA

(xxs)

Tab.5 PTEN protein expression in T24 cells in each group, OD value and number of clones at each time point comparison

OD {E (490 nm)

| n PTEN/GAPDH o s = ERERCH (AN)
X HE 21 6 1.00 £0.02 1.05 £0.02 1.72 £0.06 2.16 £0.09 346.28 +38.21
miR-NC 4 6 0.99 +0.01 1.03 +0.02 1.70 £0.05 2.15 +0.08 343.95 +36.49
miR-489-3p mimics 2 6 0.28 +0.01% 0.62 +0.01% 1.18 £0.03 1.49 +0.05™ 162.34 +12.51%
miR-489-3p mimics + pcDNA 2 6 0.29 £0.02 0.63 £0.02 1.20 £0.05 1.50 £0.06 163.16 +13.21
miR-489-3p mimics + pe-PTEN 41 6 0.85 +0.04 1.02 +0.03 1.73 +0.06 2.17 +0.04% 345.78 £29. 46
F/P 14 1556.190/ <0.001 683.864/ <0.001 190.947/ <0.001 179.365/ <0.001 75.197/ <0.001
1 SRR AR, " P <0. 055 5 miR-NC 41 Lk, P <0. 05 ; 5 miR489-3p mimics 41 14, P <0.05; 5 miR489-3p mimics + pcDNA 41 [4#¢, 4P <
0.05
F6 AU T2A QIR ZEH JT R K PIBK Akt B (1K (x29)
Tab.6 Invasion number, apoptosis rate and PI3K and Akt protein expression of T24 cells in each group
Hom n AR () AT % (%) PI3K/GAPDH Aki/GAPDH
X HE 2] 6 113.42 +5.12 3.38 £1.06 0.92 +0.04 1.00 £0.03
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miR489-3p mimics + pe-PTEN 4 6 113.21 £5.31< 3.35+1.03% 0.89 £0.03 0.99 £0.02¢

F/P A

433.838/ <0.001

509.749/ <0.001 430.631/ <0.001 196.048/ <0.001

TE 50 R H A, * P <0.05 ;5 miR-NC 25 48, "P <0. 05 ;55 miR489-3p mimics 41 H#%, “P <0. 05 ; 55 miR-489-3p mimics + pcDNA £ H#%, P <

0.05
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