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(" RITKFEFEIR,FIN 43400057 KT K FHE S — BRI, HM 434000)
HE BB R miR-181c-5p XTHTH M 4 A A7 W2 mm SR PG . ik il TCGA ol B rhn 41 i i £k
#4347 BIRC5 \miR-181c-5p SHTF MR R , R miRNA $EJE BRI H0M S 12243 HF miR-181¢-5p 5 BIRCS ¥45 A0 i Il
FABUEA R TG R 5L IR I ik, Western blot £l miR-181¢-5p o ik 4 g+ BIRCS £ K1k, LAFTS Bd 41 ffl PC3 . DU145
PR 5, 4 miR-181¢-5p 1 FEik 4l il 3R (miR-181c-5p 21 ) R B M X IR (miR-NC 2) - qRT-PCR 35 1iE , CCK-8 145l
Yl IGFE 1 0 [ 450 nm AL SGHE FEAE (ODys 1) 1, 0220 MO A G I 40 B ST 393 4341 R AR A IR T3, Western blot #5700 41 H 3458 4
ToAHOCHE R IE . @37 miR-181¢-5p/BIRCS Wit F ik R 4H il 2 (miR-181¢-5p + BIRCS 21 ) , A 1 i A [m] J5 2 sl 4t i 26 < 4
LR A A AR TR AR R IR . R BIRCS fERig I Mm AL 2I3R6 s HAE MR & R0 R Ok D5 B e &
BRI mRIK G, BIRCS & R385 A 7P 5 D048 2% ; miR-181c-5p 7 Hif 1) i g 98 2H 41 3R K AL, miR-181c¢-5p K7 5
BIRCS /K52 AH 56 , miR-181c-5p i [a k| BIRC5 F5ik, 7£ PC3 . DUL45 ZiJfd , miR-181c-5p ZH 2 il miR-181c-5p K &5 F
miR-NC 24 (P <0.05) ,0D,, .. fEH1 S 408 & 73 F AR T miR-NC 4 (P <0.05) , Go/G, HA40 M & 73 Eb . 40 i 0 T2 3R F1 BAX |
caspase-3 \PARP % [ 35 5 F miR-NC 41 (P <0.05) ,CDK2 ,CCNBI ,BCL-2 % [4 #2455 F miR-NC 41 (P <0.05), miR-181c-
5p + BIRCS 2 4iiffuf) BIRCS %5 [ 3351 0D,y . fH 55 T miR-181¢-5p 0 (P <0.05) ,G,/G, W40 E 43 LK T miR-181¢-5p 41
(P<0.05),S W4T 4 H i F miR-181c-5p 41 (P <0.05) , 4 J 8 7= 4K F miR-181c-5p 41 (P <0.05) ,CDK2,CCNBI1 /I
BCL-2 & 43k 5 T miR-181c¢-5p 41, BAX , caspase-3 \PARP 75 |4 £ 5k T miR-181c-5p 4., £45i& miR-181-5p nJ L) ¥4
BIRCS il A\ T3 ity 240 MO G 5, {5 41 sl I G/ G, SABELT , AR A PR PR T
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CaP Iy F1 8 ATCC 247,

1.2 FERLHFLE RPMI-1640 K77k (£
Gibco A 7)), miR-181-5p mimics A H: B 4 X B#
(miR-NC) FRpg 7 T30 2 1 S (BIRCS) B7 A=
RI(BIRCS-WT) 572 # ( BIRCS-MT) % 3 il 8 20
BT (AR TAEY) TR B R A BRAF]) , B
YOG F B PEAS IR £ (5 [ Promega /3w ) , 4
JeL R4 TR & (R T B AR ) TR PR
), CCK-8 45 i) & ( iR AR YR
FRZT]) , BIRCS 20 i J4) 39 2 AP 8 2 (eye-
lin-dependent kinase 2, CDK2 ) | 41 fits J& 1] 75 4 BI
(cyclin B1,CCNB1) .BAX BCL-2 , caspase-3 , 2 R i
T W BR 1% B BB 5 fF (poly ADP-ribose polymerase,
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PARP) Ho A ( R 45 35 £ W FHCA BR 2 ) |, TRIzol
F L S35 & .SYBR Green PCR Master Mix
R & BBD6220 CO, 4 g 5 57 4fi ( Thermo Scien-
tific /A7) ) o Aurora 3L-5L JR =40 ML (3£ EH Cytek
Biosciences 2y 1) ) , Galaxy 48 R 40 g 35 3= 45 ( fi
Eppendorf 23 ]) , Ti2 26 G ( H AR RAH]) .
1.3 E£WERESH M TCCA R EHHi 5 Bt
a3 B BIRCS 75 Hi 41 i 41 21 S g 55 4 4 e g 3R
KA S S AN R 73 B H R R, 43 B miR-18 1 c-
5p TERTF IR A1Z S 57 L 4 b i ek A8 Ak, AR
JRIEE L BIRCS R 3K 7K 2 5008 3 A 20k Ho
2y BIRCS Ik F K2 A BIRCS 25 3 3k 41 943 M iy 47
i £ i O i R AR AF IS L. miRNA B L PR 78
NS P2 T80 23 Hr miR-181¢-5p 5 BIRCS KA AR
PREAYWSE R R iy VA

1.4 WEBRLEEEFEKRN d BIRCS-WT,
BIRCS-MT St R BB 414K Ff miR-181¢-5p mim-
ics .miR-NC 7351 5 FiR g5 L PC3 4 i1, 48 h
Jei R I 7 5 2R AR R 1 o

1.5 #@paiEsRfnsEsR  PC3 .DUI45 LNCaP 403
METREE T & 10% 54 Mg i) RPMI-1640 1 5%
FE SR (5% €O, 37 °C) ,[alff | d B4 1 ek S
JEo YA RS 2 80% B, A miR-181-5p mim-
ics . miR-NC(miR-181-5p 2 .miR-NC 4 ) , Jif A %% 4
B, B SR AR RO R & ME R B 5 AL B E 6 h
Jo SRR A ML RS SRk BE R 48 h S AR A
JH, 5 P 552 I 2 16 i i 5 il B S0 ( quantitative
real-time PCR,qRT-PCR) £/ 4 i H miR-181-5p 7K
-, B N G4 5, 4 pe-BIRCS i 3 38 JokL 2 {4
BeUr miR-181-5p 13 £ ik 40 g & ( miR-181-5p +
BIRCS #H) ,miR-NC i fifl & (miR-NC + BIRCS 4) ,
i F§ Western blot £ 2l ity BIRC5 5 1363k,

1.6 RT-PCR % 40f miR-181¢c-5p K&  fH
TRIzol 7 24N M & RNA 33 5% 5% A il cDNA,
SYBR Green PCR Master Mix Xf ¢cDNA #£47 PCR §~
(94 CHiZAsM 5 min,94 °C 30 s.60 °C 30 s.72 C
30 5,32 MG ), U6 NS EEH, i85k
) —AACTO

1.7 CCK-8 Zi@Mpatgsa Al ffL 1 x
10° MHERRE 24 fUAR, THIFR 1.2.3 4.5 d i, A
10 pl CCK-8 ¥, k2L E 2 h, 7EJ K 450 nm 4b
Kl %% B (optical density,OD) {E.(OD sy, fH) o
1.8 RAAMBAKNMEBABHMBLT 40D
2.5 x10* A/FLEEFR 6 FLAL, K5 5% 48 h )5, WS40

2,10 em B.02448,1 000 v/min B0 5 min, BER 2%
WBR VRN BB UTIE A 75% ZBEVE W E AE 24 h,
B PL3EEG 30 min, {25 EARARGIN, B #AF 54
AR 50 F o 200 M TG I e R v A e e A
T WSS R AR 20 TR 5 200 L ) S0 Az 0 A [,
ML PTTE, A Annexin V-FITC , PI, =z J& #5615
min , f_FAE XA OF ST T

1.9 Western blot ;X#@ME B FRIE  WAELIM, fin
N 0 S, R IO B A R T I B R
BUEEEE 70 pg, 2 SDS-PAGE BECHLTK (FRAL I, %
2 h, IMABRILA—$(1 : 1000)4 C BEF IR,
A ZH0(1 2 1.000) B E 1 h, BEuE, b7 86 8
5 UGS T R L A

1.10  ZEits4b38 )i ] SPSS 22.0 {443 B %K
##it, Graph pad 5. 0 B B DL x =5 Fom, 4
(1] B A ST AR A ¢ K56, o = 0. 05,

2 HR

2.1 miR-181¢c-5p . BIRC5 5§ 5 IR ERIEX RS
B B o b S R B R g 414 BIRCS Rk ok
P TS HZL(P <0.05) ,T3 -4 T2 iy fifd 20
21 BIRCS Fih/K VB m TRaosH4(P <0.05) , H
WK EL 257 B ) T4 iR g 41 21 BIRCS KKK F- 5 F
T L4556 (P <0.05) , BIRCS 1% 35 41 Hij 51 i
I REE S TC R A= AE B AL T BIRCS &3R5
Y (P <0.05) ;{5 4121 miR-181c-5p 3
MR TREHHLU(P <0.05) , ILE 1A —1F, miRNA
B DR 0T 000 5 0 2 $50 43 Afr miR-181¢-5p /K- 5
BIRCS 7K F 5 Al 3¢, WA 1G; H miR-181c¢-5p 5
BIRCS A5 #B45 A0 A, 38 40 XU, 28 Y 28 il 1 M S 38
2E I 0 5% miR-181¢-5p/BIRCS-WT-3' UTR 41 Jifd i1 7
I 2 i 15 Pk K T miR-181¢-5p/BIRC5-MT-3' UTR .
miR-NC/BIRC5-WT-3’ UTR , miR-NC/ BIRC5-MT-3’
UTR 4iijfii (P <0.05), W, [& 1H.11; 7E PC3 . DU145
AL rh, miR-181c-5p 2H 40 My 1) BIRCS & H KA K
F miR-NC 4{(P <0.05) , WLE 1] 1K,
2.2 miR-181c-5p 3f PC3.DU145 41 Rt 5 i 2% 0
qRT-PCR %5 5 i 7 , 7 PC3 . DU145 4fififg /', miR-
181¢-5p 4140l miR-181c-5p /K F & F miR-NC 41
(P <0.05),0D,q, . fHMKT miR-NC 4] (P <0.05),
Go/G, BN E 43 Fo & F miR-NC 41 (P <0.05),S
BT 43 AR T miR-NC 44 (P <0.05) , 41 it )
CDK2 .CCNBI1 % 4 £k &4 5 T miR-NC 41 (P <
0.05) ; f£ LNCaP 4 Jfg H* miR-181c-5p 2H 41 iy (1)
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CDK2 .CCNB1 % 21k 2547 59 F miR-NC 41 (P < PC3 . DU145 2 ffd v, miR-181c-5p 2H 20 it 5 T % Fl

0.05), ILKE 2, caspase-3 . PARP BAX FE HF A E T miR-NC 24 (P

2.3 miR-181c-5p 3t PC3 . DU145 4 f ) T- 19 220 <0.05),BCL2 & 4 #£ 5% F miR-NC 4 (P <
it U M AR FlI Western blot £ il 45 5 & 7=, %6 0.05), WL 3,
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Fig.1 Pathological relationship between miR-181c-5p, BIRC5 and prostate cancer
A: BIRCS level in prostate cancer tissues and para-carcinoma tissues; “ P <0. 05 vs para-carcinoma tissues; B: BIRCS level in T3 =4 and T2 pros-
tate cancer tissues; P <0.05 vs para-carcinoma tissues; C: BIRCS5 level in recurrent/non-recurrent prostate cancer tissues; “ P <0.05 vs Recurrent
prostate cancer; D: BIRC5 level in prostate cancer tissues with/without lymph node metastasis; * P <0. 05 vs Prostate cancer with lymph node metastasis;
E: Progression-free survival in prostate cancer patients with low or high expression of BIRCS; F: miR-181c¢-5p level in prostate cancer tissues and para-
carcinoma tissues; * P <0. 05 vs Para-carcinoma tissues; G:Correlation between miR-181¢-5p and BIRCS ; H: Analysis results about binding site of miR-
181¢-5p and BIRC5 by miRNA target gene prediction database; I:Double luciferase activity assay for PC3; * P <0.05 vs miR-NC; J: Histograms of
BIRC5 protein expression in PC3 and DU145; * P <0. 05 »s miR-NC; K Histograms of BIRC5 protein in PC3 and DU145. a:miR-NC;b;miR-181c-5p.
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Fig.2 Effects of miR-181c-5p on proliferation of PC3 and DU145
A: miR-181¢-5p levels in PC3 and DU145 detected by qRT-PCR; B: Cell growth curves in PC3; C: Cell growth curves in DU145; D: Percentage

of cell cycle distribution in PC3; E: Percentage of cell cycle distribution in DU145; F. Expression histograms of CDK2 and CCNBI proteins in PC3,
DU145 and LNCaP cells; * P <0.05 vs miR-NC; a:miR-NC;b:miR-181c-5p.

A miR-NC miR-181c-5p
10° 10° 40
*
10° 10° S 30
2
«
Seno’ PI10' 2 20
o
0 0 o
10 10 g 10
<
10 10" 10° 10° 10" 10" 10° 10° 0
ANNEXIN V-FITC ANNEXIN V-FITC a b
. . 50
B miR-NC miR-181c-5p
10° 10° "
3 40
10 10° T
“ B 30
kA
— 1 1 Z’
B PI 10 PI 10 Z 20
o
10° 10° g
210
10° 10' 10° 10° 10° 10" 10° 10° 0 a b
ANNEXIN V-FITC ANNEXIN V-FITC
c PC3 DU145 D PC3 - DUI‘LS
a b a b a a
BAX caspase-3
BCL2 PARP
B-actin B-actin
B3 miR-181c-5p Xt PC3 . DU145 40 fE T 1 2405

Fig.3 Effects of miR-181c-5p on apoptosis of PC3 and DU145

A Flow diagram of apoptosis and statistical histogram of apoptosis rate in PC3; B: Flow diagram of apoptosis and statistical histogram of apoptosis

rate in DU145; C; Expression histograms of BAX and BCL-2 proteins in PC3 and DU145; D: Expression histograms of caspase-3 and PARP proteins in
PC3 and DU145; * P <0.05 vs miR-NC; a:miR-NC;b:miR-181c-5p.

o [ %71 B

https://www.cnki.net



BMEMKRFF®  Acta Universitatis Medicinalis Anhui 2024 Sep;59(9)

- 1547 -

2.4 miR-181c-5p #[E )% BIRCS # ) A 87 5l AR
B E  fE PC3 . DUL45 40l , miR-181c-5p
+BIRCS ZH 40 f%) BIRCS 25 (#3151 ODys, .. TEL
F miR-181¢-5p 41(P <0.05) ,G,/G, M4 E 43 He
fIXF miR-181¢-5p 41 (P <0.05) ,S HALNMI & 4> o i
F miR-181c-5p 41 (P <0.05),CDK2 ., CCNBI & 4
F3K 5 F miR-181c¢-5p 41 (P <0.05), miR-NC +
BIRCS 41 4fififif) BIRCS i [ 3235 M1 ODs, ,, fE F T
miR-NC 41 (P <0.05), G,/G, #1400 g & 7 L AR T
miR-NC 41 (P < 0.05), S 41 g 7 73 kb 40 i
CDK2 .CCNB1 % 1 £ i & T miR-NC 4] (P <
0.05), WLEl4,

2.5 miR-181c-5p ¥ 5 #) %] BIRCS {2 i# A 5751 j5
AT 7 PC3.DUI45 i, miR-181¢-5p
+BIRCS 2 Zfi i 8 T %L T miR-181c-5p 41 (P <
0.05),40 s BCL-2 & 1 %% & T miR-181c¢-5p 21
(P <0.05), BAX, caspase-3 , PARP %5 [4 £ A ik T
miR-181¢-5p 41 (P <0.05) ;miR-NC + BIRC5 2141
AR T ZRAKTF miR-NC 41 (P <0.05) ,BAX , caspase-
3 .PARP 4 £ AT miR-NC 41(P <0.05) , 41}
BCL2 B £ F miRNC 41 (P <0.05), L

3 g

R 0 2 5 2 3 S i F BT A 3
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{H SRR R L AHRPT R e , B Hrd AR A IS
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57, miRNA TELEW 2 Rk 1 vh 24 P85 1 A
0 miR-143-3p A& 75 51 fi s b K 18] B Ak
miR-499a AT 40 il i 51) Ji 98 4 e s 5 o A WS
T A A g B T A3 BT s 9 R 4 4 1) miR-
181c-5p ik 39 557 4 23 S G %, 15 B miR-
181c-5p S GRTFI I K A A

A HF5E W miR-181b-Sp fiE i 1 ¥  14: F
HMBOX1 S 45 i 51 i 988 400 H 384 7 L T3k A, AR
WFFEEE R R 18 35 miR-181-5p A] fiff A Hif 471 i 6
i A Az 20 A 0 R A Gy /Gy B EE T
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ik, CDK2 CCNBI 4% 20 o 5 30 T B 5 K 1,
CCNBI fig-55 4t f J] 91 2 1 4RO 1 B B 45 5 T8 1k
SR HE DR 7, O B AR A 22y 2 AR
FegE B UL i 2 15 miR-181-5p ] A J2 1 52t 4 1h
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Fig. 4 miR-181c-5p regulating proliferation of human prostate cancer cells by inhibiting BIRC5
A: Expression histogram of BIRCS protein in PC3 and DU145; B Cell growth curve in PC3; C; Cell growth curve in DU145; D Percentage of cycle
distribution in PC3; E: Percentage of cycle distribution in DU145; F: Expression histogram of CDK2 and CCNBI proteins in PC3 and DU145; * P <0. 05
vs miR-NC; *P <0. 05 vs miR-181¢-5p group; a:miR-NC;b:miR-NC + BIRC5 ;¢ :miR-181¢-5p;d:miR-181¢-5p + BIRCS.
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Fig.5 miR-181c-5p promoting apoptosis of human prostate cancer cells by inhibiting BIRC5

A Flow diagrams of apoptosis in PC3 and DU145; B Statistical histograms of apoptosis rate in PC3 and DU145; C; Expression histograms of BAX,
BCL-2, caspase-3 and PARP proteins in PC3 and DU145; * P <0. 05 vs miR-NC; *P <0. 05 vs miR-181¢-5p group; a:miR-NC;b:miR-NC + BIRCS ;

c:miR-181¢-5p;d:miR-181¢-5p + BIRCS.
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Effects of miR-181c-5p on biological behaviors

of prostate cancer cells by regulating BIRCS
Xing Xing', Cheng Shaoping”, Xiong Ying’, Huang Zhigang’, Deng Hao’
('Dept of Medicine, Yangtze University, Jingzhou 434000 ;
*Dept of Urology, The First Affiliated Hospital of Yangtze University, Jingzhou 434000)

Abstract  Objective To explore the effects and action mechanism of miR-181¢-5p on biological behaviors of pros-
tate cancer cells. Methods The pathological relationship between BIRCS, miR-181c-5p and prostate cancer was
analyzed based on prostate cancer data in TCGA database. The target binding site of miR-181¢-5p and BIRCS was
analyzed by miRNA target gene prediction database, and was verified by double luciferase activity assay. The ex-
pression of BIRCS protein in miR-181c¢-5p overexpression cells was detected by Western blot. The prostate cancer
cells PC3 and DU145 were selected to construct cell line with miR-181¢-5p overexpression (miR-181c-5p group)
and its negative control ( miR-NC group) , and qRT-PCR verification was conducted. The cells proliferation [ opti-
cal density at 450 nm site (OD,y,,,.) ] was detected by CCK-8. Distribution of cell cycles and apoptosis rate were
detected by flow cytometry. Expressions of proliferation and apoptosis related proteins were detected by Western
blot. The cell line with miR-181¢-5p/BIRC5 overexpression was constructed ( miR-181c¢-5p + BIRC5 group).
Cells growth, distribution of cell cycles, apoptosis rate and expressions of related proteins were detected by the a-
bove methods. Results The expression of BIRC5 was up-regulated in prostate cancer tissues, and it was higher in
patients with high tumor invasion, lymph node metastasis and recurrence. Patients exhibiting high expression of
BIRC5 demonstrated poor survival rates. The expression of miR-181¢-5p was down-regulated in prostate cancer tis-
sues. The level of miR-181c¢-5p was negatively correlated with BIRCS level, and miR-181¢-5p could inhibit BIRCS
expression. In PC3 and DU145, miR-181c¢-5p level in miR-181¢-5p group was higher than that in miR-NC group
(P <0.05); OD,s .. and percentage of S-phase cells were lower than those in miR-NC group (P <0.05), per-
centage of cells in G,/G, phase; apoptosis rate and expressions of BAX, caspase-3 and PARP proteins were higher
than those in miR-NC group (P <0.05) ; expressions of CDK2, CCNB1 and BCL-2 proteins were lower than those
in miR-NC group (P <0.05). The expression of BIRC5 protein and OD,, .. in miR-181¢-5p + BIRCS group were
higher than those in miR-181¢-5p group (P <0.05), percentage of cells in G,/G, phase was lower than that in
miR-181c¢-5p group (P <0.05); percentage of S-phase cells was higher than that in miR-181c¢-5p group (P <
0.05) ; apoptosis rate was lower than that in miR-181¢-5p group (P <0.05) ; expressions of CDK2, CCNB1 and
BCL-2 proteins were higher than those in miR-181c-5p group; expressions of BAX, caspase-3 and PARP proteins
were lower than those in miR-181¢-5p group. Conclusion miR-181-5p can inhibit the proliferation of human pros-
tate cancer cells by targeting BIRCS, block cells in G,/G, phase and promote cells apoptosis.
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