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Effect of expression of IncRNA VPS9DI1-AS1 in bladder cancer on clinical
manifestations and malignant biological behavior of bladder cancer
LIU Zong-hang, QI Pan, LI Si-jie, DUAN Ya-tao, ZHANG Ai-li”
(Department of Urology s the Fourth Hospital of Hebei Medical University s Shijiazhuang 050011, China)

[Abstract] Objective To investigate the effect of the expression of long noncoding RNA
(IncRNA) VPS9D1-AS1 in bladder cancer on the clinical manifestations and malignant biological
behavior of bladder cancer. Methods In total, 69 samples of cancer tissue and normal bladder
epithelium were collected from patients with bladder cancer, who were treated in the Department
of Urology, the Fourth Hospital of Hebei Medical University. The expression of VPS9D1-ASI in
bladder cancer tissue was detected by quantitative real-time polymerase chain reaction (qPCR),
and its correlation with gender, age, smoking, hypertension, pathological grades, T stages,
lymph node metastasis and distant metastasis was analyzed. The impacts of knockdown and
overexpression of VPS9DI1-AS1 on proliferation, migration and invasion ability of bladder cancer
cells in vitro were investigated by cell proliferation assay, colony-forming assay, wound healing
assay and Transwell invasion assay. Results The expression of VPS9DI-ASI in the bladder
cancer tissue was significantly higher than that in the normal bladder epithelium (P<C0.01). The
expression of VPS9D1-AS1 in the high-grade urothelial carcinoma group was significantly higher
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than that in the low-grade urothelial carcinoma group (P<C0.01). Knockdown and overexpression

of VPS9DI1-AS1 could inhibit and enhance the proliferation, migration and invasion ability of

bladder cancer cell lines, respectively. Conclusion

LncRNA VPS9D1-AS]1 increases the

malignancy of bladder cancer cells and enhances the malignant biological behavior of bladder

cancer cells.
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7 R i B o i AR AR AL T BT TR T T R
LncRNA 5 % 5 Mo & 4 |k e i % U1 A
K AT BEAE A g i TR sl 3 IR, 2 5 b s an i
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), K VPS9DI-AST 9 shRNA FI VPS9DI1-
AS1 B3t 2235 Bkl pcDNA3. 1-VPS9D1-AS1 H |
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.95 CHIZEME 10 min; 95 ‘CA8HE 15 s.54 CiB
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1.8 HEit2Edrik Nl SPSS 26.0 Geit #1443
BedE ) B 34l ] Graphpad Prism 8.0, i+ &%
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2 % ES

2.1 VPS9DI-ASI 7E BLCA ZH41H1 BLCA 4 jifg
M35 K VPSIDI-ASI 7 BLCA H 4 by
IROKCF W TR R BRI b A 2 R A gi it
T (P<<0.01), WL 1, VPSIDI-AS] 7E 3 #k
BLCA 2 5 i (1% 22 35 K 29 5 T B bk 1 Bz 4t i
# SV-HUC-1, ZRA S i # 8 X (P<<0.01), L3
2,

2.2 VPSIDI-ASI 7 BLCA 4 h W E£EK T
Il PR 3¢ B0 2 1] B 2 B VPS9DI1-AS1 7£ BLCA 4
U R IR KV 5 9 B 43 AH O 5 1 DO DR I | Rz 9
HRIR K F o TR R % b e 4 (P <
0. 05) , 5 F PRSI AR % (WA s L e il R 5L LT 43
W OSSR GRS TIC K (P>>0.05), W3R 3.

&R 1 VPSIDI1-AS1 % BLCA HA I RIEKE
Table 1 The expression level of VPS9D1-AS1

in bladder cancer tissues

(n=69,7 +s)
45 MR
BLCA #4141 2.33840.717
TE B 1 pe 1.16340.428
(il 11.683
P {H <<0.001




+ 162 -

=[S S AN S 74

a6k B2

% 2 VPSID1-AS1 7£ BLCA i1 R IR XK F
Table 2 The expression level of VPS9D1-AS1

in bladder cancer cell lines

(n=3,x £s)
5] 5637 AMAEAE T24 4IE R SW780 4l &

BLCA 4fi ffi % 4.403+0.225 2.59640.280 1.564+0.176
EHBEN EE AR 1.01040.074 1.0104-0.074 1.01070.074

' 24.801 9.488 5.017
P i <<0.001 0.007 0.007

%3 VPSID1-AS1 7£ BLCA HAHKRIZKES
Il PR 3R 30 =z 18] ) K Bk
Table 3  Association between expression levels of
VPS9D1-AS1 in bladder cancer tissues

and clinical manifestations

FART e sh-NC 41, 0\ 48 h TP 2 R A G &
(P <20.05) 5 40 Jifl 4 V& I8 10 52 56 7T LA & 3, e e
sh-VPSID1-AST 2H 1) 40 il e B 1 1088 W 35 11K 7 %
Yo sh-NC 41, 2 % H G it % 8 L (P<<0.05) (A
TA) 5 4 i K] IR 52 56wl DL & B, #% 9% sh-VPS9D1-
AST HTE 24 h IS (Y 40 M IE 7% 3R 1 AR T 4% 34 sh-
NC 4, 25 A %1t 2% % L (P<<0.001) (B 1B);
Transwell {2 28 52 5 7] DL & B, $ %¢ sh-VPS9D1-
AST 23 3ok N T JC B 1 200 i 0 Wk AR T 5% Y she
NC 24, 2R A58 X (P<<0.05), WK 1C,
*5,

F 4 BLCA M REE VPSIDI-AST W E B KE

Table 4 Validation of VPS9IDI1-AS1 transfection

efficiency in bladder cancer cell lines
(n=3,7+s5,%)

(r+s)
(7 ¥ 1154 MR FKAE ! P i
P
91 61 2.23640.724
0.787 0.564
otk 8 2.19940.689
AE 1
<60 % 22 2.3634+0.710
0.205 0.838
>60 % 47 2.32540.727
% AR 58
H 46 2.330+£0.720
0.115 0.908
Jc 23 2.35140.727
1R ML 5 5
H 28 2.283+0.713
0.510 0.612
¥ 41 2.37440.726
95 HL 47 %
9% 5 36 2.17040.674
B 2.071 0.042
o 2 33 2.52040.727
T 53
<T2 50 2.3884+0.688
0.955 0.343
>=T2 19 2.20340.792
W &5 78
H 7 2.0244-0.378
] 1.223 0.226
X 62 2.37240.739
A
H 3 2.613+0.533
0.678 0.500
Jc 66 2.3254+0.725

2.3 FURAIIE ik VPSIDI-AS] 40 Jif A5 1 i i 2
HIUE WA qPCR B IE % JedieR L 45 5 R 5637
20 M %5 Y sh-VPSIDI1-AS1 J& B A % % 3% K AR T
sh-NC 4, 2 R A4 it L (P<<0.01); T24 41 iy
YL VPSIDI1-ASI 2 3 3K B f5 By A8 XF 36 38 7K °F
T pcDNA3.1-NC 41, 2 R H G it 2# & X (P<
0.001), WL 4, L aRg5FUF S5 Yo p ), ol 47 )5
2.4  EAK VPSOD1-AS1 % BLCA 4 it % 5 . i #%
MR ZBHE I B052 M MTS 20 48 4 S 56 m LA & BEL
Byt sh-VPSIDI1-AST 41 7E 492 nm 4L OD {H &

4153 Ik VPSID1-ASI it 23k VPSODI-AS1
S A 0.268+0.016 124.654+6.824
popiiiN 0.99740.144 1.0114+0.173

(Al 8.706 31.371

P {H <<0.001 <<0.001

563741 5
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56374 FR (X 100D

sh-VPS9D1-AS1 sh-NC
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563741 FR (X 100D

sh-VPS9D1-AS1

1 BE VPSID1-AS1 % 5637 4 A F £ ¥ #4T A I
A 4R %8 92 30 45 8L BLAi i R R S I 45 2R C
Transwell {28 52 46 2%

Figure 1 Effect of knockdown of VPS9D1-AS1 on biological
behavior of 5637 cell lines

L #E Y peDNA3S. 1-VPSIDI-AS] 4 7E 492 nm Ab
i) OD {2 # & T Y pcDNA3.1-NC 41, M\ 48 h
TG 25 A G822 7 X (P<C0. 05) 5 40 Jifd 4 9% B
SzIS Al DL & B, #5 Y pcDNA3.1-VPS9D1-AS1 44 1Y
20 it v B R R P 35 e T A% U pcDNA3BL1-NC 41,
L SH G FE L (P<<0.05) (B 2A) ; 40 il %) 9 52
Al DLk B, Gy peDNAS.1-VPS9DI1-AS1 41 41 fifl
FE 24 h B 20 MG B R W 3 S T peDNASL1-NC
M. 2% HGE % E X (P<0.01) (E 2B);
Transwell 17 28 52 8 7] UL & B, %% 4% pcDNA3.1-
VPSIDI1-AST Z j A T 56 i A5 i 40 it 50 B 3% =

B FZZE 6 2 m MTSHH i 3% 5 52 56 v) DL &

T pecDNA3.1I-NC 41, Z 5 fi g it 2= & L (P<
0.001), LA 2C, 3k 6,

i 3k VPS9DI1-AS1 X BLCA 4 iy 3% 7 . 1T

F£ 5 BUK VPSID1-AS1 Xt 5637 HHIEE EBMEBEENWZ M
Table 5 Effect of knockdown of VPS9D1-AS1 on proliferation, migration, and invasion ability of 5637 cells

(n=3,7 ts)
MTS 41 fifd 38 5 52 56 ) .
2415 ) 90 1 95 95 RS e (A JIMRIESIH (%) Transwell 255 ()
(48 h,OD {#)
Yy sh-VPS9D1-AS1 2 0.300£0.005 346.667+47.056 47.333+£2.517 603.667456.128

Yy sh-NC 241 0.35140.002 447.667£46.068 72.333+2.082 859.000+82.505
t H 14.161 2.656 13.258 4,432
P i <20.001 0.047 <20.001 0.011
T2441 &

pcDNA3. 1-NC

pcDNA3. 1-VPS9D1-AS1

® B2 E&Rik VPSID1-AST f T24 48 R £ F 1T AN
T244IF (X 100) ALK ME S YE B BT SE G 45 R B4 R RS2 50 &5 2R C

Transwell 17 78 52 1 4%

Figure 2 Effect of overexpoession of VPS9D1-AS1 on

0h
biological behavior of T24 cell lines

pcDNA3. 1-VPS9D1-AS1

pcDNA3. 1-NC
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Table 6 Effect of overexpression of VPS9D1-AS1 on proliferation, migration, and invasion ability of T24 cells

(n=3,x £s)

MTS 4 Jifd 38 5 55 5

gl 24 M0 45 98 OB IS B ()

(48 h,OD fH)

20 L R RS ()

Transwell 12 28525 (4>

3¢ peDNAS.1-VPSIDI-AS] 41
F e peDNAS3.1-NC 4

0.30920.005
0.28240.005

758.667137.703
457.333£55.895

71.0002=2.645
58.33312.516

974.667442.359
728.000+32.908

t {8 8.166 3.512 6.008 7.965
P& <20.001 0.048 0.004 <20.001
. ‘ BLCA HZUR BLCA 40 & 9 R kK7 B 3%
3 it ®

P RE VR TT I PR A 3 IR T RS R 24 1 L X
R EE T EOE T R B
RNA W7 H AR B A& g e vh & T 2 IncRNA
I F AR, IncRNA 1Y 3 34 B 2 AE Bt 20 9 i b J2
Fr 5 1Y e B AR R R TR B BE A AT B S [
LncRNA F B Ay HU e 5t by 3, AL A 4 80 5
R TIRE » 553 B A 58 19 & BE IncRNA 7] LLFE AN [A]
7 TR T 3 R R, IR B AL e ok SR e LB
FIVEH 5 7K 3 PR T B AT A% S0 240 M 7 A K s
B 15 DNAL.RNA M & [ A 5 7E H 16k
J10m D Yang S5V 5T & B VPS9D1-AS1 7E
S5 W v k kL IR VPS9D1-AST AT LA 3 3%
LR U BEAS T R A i b i B R OK P A
it 3k VPSIDI-AST 1Y it 83 40 Mg % CD8 " T 4 iy
HAM 250, 3T CDS™ TP PR &
ik, H VPSODI-AST AT LI Ay 45 B 1 9 B i 7E 18
SRS, Liu % B BF5E & 3L VPS9D1-ASL 1] )
82374 miRNA-30a-5p/KIF11 % 42 oF i i 9 19
Mk R KIF1L 0] B8 2 il 88 8 & 1 R R 105 [
R LXK VPSOD1-AST 2 8 7 il JIf 98 2% M 4= 9y 2
10 G4k . Peng %Y BT & 8L VPSID1-ASI
W5 miR-377-3p/SGK1 MR #F T 75 7N I
Y M 3G BE RS VR 28, XN B BRI R T
— N RHE 5, VPS9DI1-ASI (1) 3 35 7K - 78 %5 B
B B R 45 5 B R FIGO By BEUA AR G, X sb gk
REH VPSIDI-AST 1 L5 75 IR A R
UGB PIAH G . Wu S5 155 & B VPS9D1-AS1
T P PELE G miR-187-3p > il 3 Hir 41 A i 4 L 1 2%
AT K ok 8 FGFRLI, 38 3 # [7] miR-187-3p/
FGFRLI $liR A2 i i 51 B i 04 3F e, 31 7T B A
HiT 91 B8 J8 5 YA T R . SR, H AT I8 A BT XS
VPS9ID1-AS1 %} BLCA $ 1 ({4 JCAF 5%

A% S 55 WA AT b B8 B R 2% 5 DU B e W R AP R
16 BLCA [ (19 41 2V IE 8 I e b iz 41 8URE A
% 69 i, Bl qPCR ¥ % Bl VPS9D1-ASI 7

FIEH B b Rz 48U IE 3 B e L iz A &R . Sl
XF G TR B #1948 3t 2% 4 . & B BLCA 41 41
VPSIDI-AS1 ik 7KV 5 95 B 53 A 5K 5 i ] IR
b B 9 2 1 2R3k KT i e TR GO PR I T B
Y1, 55 M AR RO R T AL
iR GRS TC G . M VPSIDI-AST YR AIK
Fd F kAR IE#E e BLCA 40 ffd 2, 3 1o 40 g 34 7
SCUG A0 M AE VR RSE B L 4N i KR SE 5 L Transwell
1RZES K I VPSID1-AST Al f#i BLCA 4 fifg
R RSN G AE G R FAR ZERE T BRI i SRk
VPS9D1-AS1 ] fdi BLCA 40 ifs 2 (1K 4h 4 58 i 7%
FRZ2HE I 1Yo

45 b F iR, IncRNA VPS9DI-ASI #2 & T
BLCA ZH Mo G PEFR L 3 9 T BLCA 48 i i) 8% P
AW AT . JE BE B FE AT DL AT X i IR OE S
VPSID1 ik K2 5 bR 45 H A7 76 A W) sl AH 2
4518, VPSOD1-AST i 33 fa] #h J7 =X 8 458 & H B
FEIRLE ), PE— A T VPSID1-AS] 7£ BLCA %
AR R ENAER .
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