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Western blot £ I_I- { [ B4 4k 1= J pS3 i PEAHCHE IR, 85 e 4145 R /R LRRC59
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PRl = 8 AR AR B XA S L 2 995 DNA S 35 R ik LRRCSO (1435 35 RE A ) 155 I 98 200 B 174 1%
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LRRCS59 promotes proliferation, invasion and inhibition of apoptosis in bladder

urothelial carcinoma cells
ZHAGN Peng, LIANG Peihe Department of Urology, the Second Affiliated Hospital of Chongging Medical
University, Chongqing, 400010, China

[ Abstract | Objective To investigate the expression of leucine-rich repeat-containing protein 59

(LRRC59) in bladder urothelial carcinoma and its effect on proliferation, apoptosis and invasion of tumor
cells. Methods Ten tissue samples were collected from the patients with bladder urothelial carcinoma
hospitalized in our hospital from Oct. 2020 to Sep. 2021, and then the expression of LRRC59 in the tumor

and adjacent non-cancerous tissues was measured with immunohistochemical assay. The expression of LRRC59
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in pan-carcinoma, bladder cancer and normal bladder was also analyzed in Online databases TIMER, GEPIA
and LinkedOmics, and its relationship with prognosis of these subjected patients was analyzed. Then pathway
enrichment analysis was performed by analyzing the genes related to bladder cancer. LRRC59 expression in
bladder urothelial carcinoma cell lines T24, 5637 and J82 and human bladder epithelial cell line SV-HUC-1
(as control ) was detected by RT-qPCR and Western blotting. After the expression of LRRC59 in T24 and
5637 cells were knocked down by sh-RNA techniques (shRNA-1, shRNA-2 and shRNA-3 for knockdown,
and shRNA-NC as blank control). Then cell proliferation was detected by CCK8 assay and colony formation
assay, migration and invasion were observed by Transwell assay and cell scratch assay, and cell apoptosis and
cycle were measured by flow cytometry after AnnexinV-FITC and Propidium Iodide ( PI) staining. The
expression of epithelial-mesenchymal transition ( EMT) related proteins, apoptosis-related proteins and p53
pathway-related proteins were detected by Western blotting. Results The expression of LRRC59 was higher
in bladder urothelial carcinoma tissues than adjacent non-cancerous tissues (P<0. 05). Database analysis
showed that LRRC59 expression was higher in the bladder cancer tissue than the normal tissues (P<0.01),
and the patients with high LRRC59 expression had a worse prognosis ( P<0.01). Pathway enrichment analysis
suggested that LRRC59-related genes were mainly enriched in protein processing in endoplasmic reticulum,
cell cycle and DNA replication. Knockdown of LRRC59 inhibited cell proliferation, arrested cell cycle at G1
phase and improved cell apoptosis, and also promoted the expression of Bax while decreased that of Bel-2.
And, cell migration and invasion abilities were decreased, as well as the expression levels of Snail, vimentin
and cyclin D1 were decreased (P<0.05), while those of E-cadherin, p53 and p21 protein were enhanced
(P<0.05). Conclusion

carcinoma cells, and it may be a key biomarker for development and progression of bladder urothelial

LRRC59 promotes the proliferation, migration and invasion of bladder urothelial

carcinoma.
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SRR W B D ) R AN PE T R BT, H
BTE 55 P08 PR AR B 28 G B s v SO T i 0 i g, T 1
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Wk 2020 4F 10 A 2 2021 42 9 H fEE RERER
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AR L ERERR MRS — B i 4
(2022 AERME S 128 5 ) o N IEH IR 1 K2 28
Ml Z& SV-HUC-1 21 A JB% e bR [ b B e 20 3R 124
5637 F1 J82 4 it ¥ Hhy EE P BERL KA B A 1S B
FRAMBE S8 %8 i A7, SV-HUC-1 41 A5 A 1F 3 40 i 4
T24 5637 F01 J82 4t I AE Ay Iriryed 4 24
1.2 FZKHA

Hams F-12K 15 7% J W |7 2 I 2 48 /R & 7,
RPMI1640 35574 K6 248 13 W 3 55 E Gibeo 24 A
HIRBEOCA VB A BR A "5 6 3 AR Y
FIE) LRRCS9 46 Jookr A1 1 A BF A % BRSOk 4 F
shRNA-1; 5'-CCTGGATCTGTCTTGTAATAA-3"; shRNA-2.
5'-GTAATAAACTGACTACTCT-3"; shRNA-3. 5'-GCAG-
TGTAAGCAGTGTGCAAA-3"; shRNA-NC:5'-CCTAAG-
GTTAAGTCGCCCTCG-3',

T YL R 5] Lipofectamine3000 k) H 3¢ [# Invitrogen
23] s RNA 2 TRIzol 3571 & \RNA S s i) &
AE RN & B H A TaKaRa 23 7] ; RT-gPCR
S A TAY) TR i A BR 2wl i it 5 Bl
CCK-8 1A ) & W 3 1 P A % 4B W B0 R A w5
Transwell 2 it/ Nas W) 5 & 5 5RE T° 20 v 5 45 b 55 W
B H DA GAE MR BR 2 ) 5 400 1 )5 30 A0 & A
BLFELE IR ] 5 240 i 9 120 & 1 B 28 [E Invitrogen
ol Pt A LRRCS9 Z 4 H 52 [F Abcam 23 7 ;
LA Bel-2 FgE RPN Bax gL ffit A GAPDH H
Pt NPT B-tubulin FHE  AHT A B-actin FLAT A
LA pS3 20 RBTA p21 Hiht Api A Cyclin D1 H
Hilg B 35 [F Cell Signaling Technology 7\ &) ; % Hit A
E-cadherin B3 e di A Vimentin B3 He 3 A Snail
B4 B 25 [E Bioworld Technology 2\ #]

1.3 2 & B8 o H e 04 i )

FIFH TIMER2. 0 7E £ 50 ¥E £ (http : //timer. comp-
genomics. org/ ) 43 M LRRC59 TE £ Ff J& iE W 19 3= ik
2, M GEPIA2 78 2 % 4% & ( hitp://gepia2.
cancer-pku. cn/ ) 434 LRRC59 13335 5 B beiw & 4k
EWR e & I Linked Omics %4 & (hup://

www. linkedomics. org/login. php) 43 #7175 % bt J% 5
LRRC59 ELAT MR FE ], I ik 17 KEGG 8 % & 4
X T
1.4 wmpadic HER Ry

SV-HUC-1 4l Jfd fgf Ffl Hams F-12K ¥4 37 5&, T24
5637 F1 182 4ilfLfs Fl RPMI1640 12 3L (#4 10% i
A 1% E-5E %2R ), T 37 C.5% CO, &N E;
It FRANMLAL T X HE R, 28 0. 25% G 1L, 14
AR E & 1x10°/mL J5, &L 1 mL #2505 6 4L
M, A T mL K535, frdi el K 2 f LAk iR 70% ~
80% )5 , ¥ IR Lipofectamine3000 it B 45X T24 Fi1 5637
Y0 4> %) 3 17 shRNA-1, shRNA-2, shRNA-3  shRNA-
NC JFki 5% 3% s shRNA-NC 4145}y 4 FR2H , shRNA-1 4 |
shRNA-2 41 . shRNA-3 41 {E R3804 .
1.5 % RNA 423 R %% FF= RT-qPCR #n)

S AN Y J5 |, He BR TRIzol 12057) £ 1 BH A3 $2 1R
& RNA J5 7 RO 5%, I ] Bio-Rad /A w8 HE1T
RT-qPCR; B M8 (i 274 %, GAPDH 1 N2,
19 ¥ 50 40K : LRRCS9 5| ¥ )5 3 b ¥j#: 5'-TGACT-
ACTCTACCGTCGGATTT-3", T i#: 5'-TTCAGGTCCA-
ACCACTTCAGG-3'; GAPDH 5| ¥ %5 I 5'-GGGA-
AACTGTGGCGTGAT-3', F iit: 5'-GTGGTCGTTGAGG-
GCAAT-3',
1.6 Sy saiesen

HARRAMATVI R G, 28 B L A0S Bk
R KA, BEfriE R e R s Z hiR, 3% it F ik
ATE MR i A ALY, 5% BSA A i i — 4t
(LRRCS9 t&$t, TAEWEE 1:500) 4 C&idi, &
PBS JEVESE I —HT (HRP dric il E4i e bk, THE
Rz 1:200) =¥ F 30 min, PBS k)5, 25 DAB I
& IRANEE G RAGE W] S e R S 3T R
BT SR o F 2 57 200 57 114 9 L I Ui 5 o e 200 e g e
R B CFAYE 0 43, 5500 1 43, vh 48 FH 2 43, 5 FH 3 J3)
R EE (< 9% K 0 4%, 10% ~25% H 1 43, 26% ~
50%H 2 4y ,51% ~80% H1 3 4%, = 81% K 4 4%) TE4r .
Yt PE4Y = 8 IR+ TR FLESY, 0~4 S0 MR, 5~
753 AR
1.7 Western blot #)

WA AR TR A M, TPER 24 il 4R B (1, D
WP 5 Ak AR M 5 84T SDS-PAGE BEIEHLTK , 200 mA
4% 1 h 2 0.45 um PVDF i, 25 5% BSA $] 1 h,—
Hi 4 CFE 3% (LRRCS9 Hi{A& 1:2 000, B-tubulin #7
{A 1:2 000, B-actin HL{AK 1:2 000, Bel-2 Hi {4 1:800,
Bax {14 1 :1 000, E-cadherin ${{4 1 :1 000, Vimentin
FitA 1:1 000, Snail FiiA 1:500, p53 Hifk 1:1 000, p21



http : //aammt. tmmu. edu. cn

Bl 25 % R R 224, 2023,45(14) 1529

Fif& 1:1 000, Cyclin D1 $i44& 1:500) ; TBST V%5 ; Fi
JIA HRP Aic ZH0 (LU =EH ik 1:2 000, 1HEHT/h
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1.9 &R ER

FORL G g% T24 5637 4iiJfl 48 h )5, BTG 1k 41 i
B0, R 20 % B Dl 600/ FLAEF B 6 fLAR R
BFR T d G A b R gt A SR BUIE D
1. 10 37 X 48 B ASAG ) 2m A6 J2) A &% 08 ==
1.10. 1 200 Jif J&] 49 52 55 56U YL LB I A
FAWE N, FY% PBS HEL, 1000 r/min BLCy 5 min, Ji]
A=20 CTRE K 75% 2,4 °C 7% ; PBS ¥k, 1 000
t/min B0 5 min; fill A 0. 01% RNase F1 0. 5% L {k, 75
BE(PT) ,4 CHEFE 20 min, | AL 40 F5 1
1.10.2  Z0ffd i 158 5% 4 A U4 N, PBS
HE,800 r/min E.0> 5 min, F _EE /A Binding buffer
250 wL TR, A Annexin V-FITC 10 L, % 5 ik
FeHEE 15 min, 800 r/min B.0> 5 min, 3 _F; flIA
Binding buffer 250 wL FAEAM, iIA 0. 5%PL5 pL, I
BRI AR T, s Modfit LT {4534 240 Jf J 19
fdi 11 Flowjo 10 2K F 3 A L gd -

11 XRS5

B AL YL T24 5637 4R 6 fLH , A4
3 AL, SR RS B2 90% T, F 200 pL i 25 H
LRI, PBS Y5 25 20 R A%, o 48 G IV B SR 2L O
24 h USRI, AT B 28 = () hh S I T AR - 2% It
B T AR) /4 1 4 IR A < 100%

1.12 Transwell 523

H Transwell /N A 24 FLAR, /N T = 2N
A 500wl 58435 SR A 2 4 FH TG IR 355 7 2 A
By % 2. 5%10°/mL, L 200 WL il A/NE F2Z 4
38 AL E RS 48 h Jg  BUb/ANE 5 BRI, TOKH
B2 15 min, R 25480 B NI 40 I, 45 mh s et
20 min, 200 1% & 055 T BEALIE B 3 > LB UL EIF 1T
B A MRS R T o
1.13 %t o4

K Prism GraphPad 8. 0 Z/F #1758 1122 4301t

P 28GR E A 3 U, BE LA wes R 52 AHIA] HL A Al
FHARSEAEAS ¢ K56, BEXHAEAS ELRC (8 FHBCXT ¢« Ko, 2
AIa] LB 2 0 K, P<0. 05 Bl 2R HA S

e X
2 #R

2.1 LRRCS9 f2:% %% ¥ & # ik A 2 5 B L& e X

S ERDE &Y T

fdi {1 TIMER2. O %(4}& )22 3 Afr LRRCS9 1232 i vh 1)
Fib2E R, 45 R R LRRCS9 TE 5% bt 9 FL AR I R4S
S A S 22 TR h 36k e (P<0..000 1,18 1A)

E—25fd ) GEPIA2 7E£k T H b7 1y 434, il i
T FO 98 R L 5 B I 4 2 v LRRCS9 1) Log2 (TPM +1)
(V- YA T AR 53 B8, SRR 1 | Log2FC 1 1L 1B
1R PEHBUEE R 0.05, 5IEH B H ZEA
FHEE, B e o LRRCS9 mRNA 3355 (P <0. 05,
Kl 1B) . b, LRRCS9 mRNA 5 335 1Y B bt g i o A=
FEFRRBARF IR B W B REAIL, $278 LRRCS9 mRNA 5
TR G RIS, 7T BEA (e HF 1% bk e 2 J 1 7 1
(P<0.01, 1C),

2.2 LRRC59 72 s /KB BE 75 40 43 e 2 L o 8 A

I A 98 41 AR A D s R PR 4, 240 Ffd 2 35 LRRCS9
B bR B IE T A, A e Rk T4
1 (B 2A) . LRRC59 7E 8% e dm 41 2 rh i 3R 5 W i 55
THEHAHL(P<0.05, K 2)  FE = Pl A b g =
NI R TR ZH 2 (P<0. 01, 18] 2) 5 #278 LRRCS9
A RE 55 I e i A A FH R AR OC .

RT-qPCR #1 Western blot f& | 45 R B /8. 5
SV-HUC-1 41 jfg 45 [, T24 . 5637 . J82 4 jifi 'y LRRCS9
FEARYWIE TS (P<0. 05, & 3) , Horp T24 i ] 33k
i 5637 Ak Z (P<0.05, 18 3) . KT LA B45
PR T24 4 K 5637 4 FH UG SEWF5E o
2.3 TR LRRC39 ik &b 374 I3 B R 4n i3 7548

i# 3 RT-qPCR Fi1 Western blot ;] shRNA Ji7 $i7
TR, 458 7R : shRNA-1 F1 shRNA-2 ] {2 FE&AIG
T24 5637 #ifiti LRRCS9 [ 33k (P<0. 05, K 4A .B),
Hrpr shRNA-1 2R S B (P<0. 01, B 4A) , BE £
shRNA-1 #1752 505

BB I e Al LRRCS9 33K J5 CCK8 L5545
R B2 shRNA-NC 41, T24 F1 5637 2 i () 3 5 AE
JIBW i R (P<0. 01, & 4C) o swRETE LS5 W
T24 1 5637 20l 1) 45 v /N AR i 15 52 3] S5 5 40 o)
(P<0.01,[& 4D) .
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