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Effects of LncRNA FBXL19-AS1 on Proliferation, Invasion and Epithelial-
Mesenchymal Transition of Bladder Cancer Cells
by Targeting miR-149-5p/RAB31

YAN Zhisheng'*, HE Zhengguang”, PENG Xinxia'

(‘Department of General Surgery, Shijiazhuang Ping’an Hospital, Shijiazhuang 050011, China; *Department of Surgery,
Changcheng Integrated Traditional Chinese and Western Medicine Hospital, Shijiazhuang 050011, China)

Abstract This article explored the impacts of LncRNA FBXL.19-AS1 (long non coding RNA F-box and
leucine rich repeat protein 19 antisense RNA1) on the proliferation, invasion and EMT (epithelial-mesenchymal
transition) of bladder cancer cells by targeting miR-149-5p/RAB31 (microRNA-149-5p/Ras related protein 31).
T24 cells were assigned into five groups: Control group, sh-NC group, sh-FBXL19-AS1 group, sh-FBXL19-
AST1+anti-miR-NC group, and sh-FBXL19-AS1+anti-miR-149-5p group. RT-qPCR was used to detect LncRNA
FBXL19-AS1, miR-149-5p, and RAB31 mRNA. MTT assay and the plate cloning experiment was performed to de-
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tect cell proliferation. Transwell chamber method was performed to measure the invasive ability of cells. The dual
luciferase reporter assay was performed to detect the targeting relationship between LncRNA FBXL19-AS1 and
miR-149-5p, miR-149-5p and RAB31. Western blot was used to detect the protein contents of E-cadherin and N-
cadherin. The nude mouse tumorigenesis experiment was used to detect the impacts of LncRNA FBXL19-AS1 on
transplanted tumors and the miR-149-5p and RAB31 proteins. Compared with the sh-NC group, the sh-FBXL19-
AS1 group showed manifestly increased miR-149-5p and E-cadherin protein in T24 cells, and clearly decreased
LncRNA FBXL19-AS1, RAB31 mRNA, D value, clone formation number, cell invasion number, and N-cadherin
protein (P<0.05). The sh-FBXL19-AS1+anti-miR-149-5p group could reverse the above results. The dual lucifer-
ase assay found that there was a targeting relationship between LncRNA FBXL19-AS1 and miR-149-5p, as well as
between miR-149-5p and RAB31. The nude mouse tumor formation experiments demonstrated that after silencing
LncRNA FBXL19-ASl1, the volume and mass of tumors and the expression of RAB31 protein were significantly
reduced, and the expression of miR-149-5p was significantly increased (P<0.05). This study is the first to find that
interference of LncRNA FBXL19-AS1 may inhibit the proliferation, invasion and EMT of bladder cancer cells by

upregulating miR-149-5p and downregulating the expression of RAB31, providing a new target for clinical treat-

ment of bladder cancer.

Keywords

B% e e A DA b TR 2R 49 2% 1 P g e 5 DAL P 2 AR
2, KRR AE R 8 W R ZR G s 55 A, X
] Joe R AR ) o 7 7 B S i, T J s )
BT FER T TR BT EZ M RIS E T
BT, HRRATG AR, ST, FHRE K
TBITHE A R A IRRAC Y, KT R B R IR 9T 2L
REAHEBENZE L.

K55 4E 412 RNA(long non coding RNA, Ln-
cRNA)&—B7E A A KR T 200MZ R
AEGR IS RNASY 7, BRBE U2 AW, Lo-
cRNAfE AU 83 0 B 1, 72 LT B A 0% i
RP RN RERANRE, HRES 52 MR
KAEGSRE#HFESR Y, K KRS RNA F-box
ME SRR RMELEEA 19X X RNAT(LncRNA
FBXL19-AS1)7E Med () & f it B2 b R 45 35 221
YER o WFFCIEM , LncRNA FBXL19-AS17E & 3l Ji
H 2 Bk, UTER FBXL19-AS1H] B = %5
S AL R JE Y. LncRNAT] BL3E 4 1 45 & b
RNA(miRNA), M T R IE K, X
— I FRAE SRR I R h R R AR AR
JL4% TargetScanfil Starbase # A4 73#r, T &5 2R 8o
LncRNA FBXL19-AS15 miR-149-5p L & miR-149-
5p5 RAB3IH HAMUEIRT 5. CHMAER,
EBE MR 0B F | circFAMG64A#] miR-149-5p ()
i, T DA 200 A P 398 B R G g2 1k 3R 17 R IS g

LncRNA FBXL19-AS1; miR-149-5p; RAB31; bladder cancer; EMT

Yifh, RAB31 mRNAMIRAB3 1 (/K LT, 12
BEE ARG . AR 22, miR-26b-5pidid 471 7]
W4 RAB31, 1 il 8 40 H A7 M H /2 Ln-
cRNA FBXL19-AS1 & 75 58 % i ik #2 7] 14 15 miR-149-
Sp/RAB3 LN B s A iE . 1228, bR [l ii%%
1k, (epithelial-mesenchymal transition, EMT);” 2E 521
MIARTRIE . DR, B SR LneRNA FBXL19-AS1
XS IR SR B A B . AR 2% . EMTHIE

1 #R5REE
1.1 4R

NG5 e 4 i 2R T2440 )y B g B e A= vk
HAHRAF,
1.2 AP REZRFI

sh-NC. sh-FBXL19-AS1. anti-miR-NC. anti-
miR-149-5pJt) AR 7 4E A MRS B A A R 2 7
MTTiRF) & Transwell. 2 A T 465 &0 B
JE[E Abcam A F) 5 XU F B & i PR I 77 &
T B 5 BOR AR R A .
1.3 SCEEEhYY

205 . 5 W Balb/c-nu fid 5 ME M #
B, M E RS s L, YEATHIE S N
SCXK(5£)2022-0004, ASLIS A K E T % E
B SEIG sh )46 B2 0 ox i Al I, e B HE S Oy
202312,



1902

BRI

1.4 HpEiEFE

¥ 5055 (1) T2440 LB mh T 64 LARH , FHE 10%
JiE A= M35 1 1% ) 75— 5% 2= 1 RPMI 164035 77 5
B, BT EIREIE R R R IR (37 °C. 5%
COy), J 2558 251 UGS B AR S 0 2 B
1.5 Apase R

B 6FLHR 41 i 25 £ 80% LA 1B 4324 Control
“H. sh-NC#l. anti-miR-149-5p#4d. sh-FBXL19-
ASl+anti-miR-NC%H. sh-FBXL19-AS1-+anti-miR-
149-5p#H . miR-NC4l. miR-149-5p mimics4l. sh-
FBXL19-AS141. anti-miR-NC#L. F& Control414h,
HoAth 22K H Lipfectamine 2000347 55 4%,
1.6 RT-qPCR#&MLncRNA FBXL19-AS1, miR-
149-5p. RAB31 mRNAKIEE

K F TrizoliZ:$2 B T2441 i () 5 RNA, 43661
THIE RNAMR BEAN AR | FR 8 I % 5% K77 & (Ta-
KaRa/2A ) Ut B 15 [ #4355 AcDNA . LLeDNA AR,
LncRNA FBXL19-AS1H1RAB31VA GAPDH NN 2
miR-149-5pLLUG NN Z5, il S NAK &, i ATPCRIX
Ri(FR ). FH2 22N M sLIR 4 3
1.7 B REIRE EE &N

155 F A= W 2 1 Starbase(https://rnasysu.com/
encori/) 7> HT LncRNA FBXL19-AS1 /1 miR-149-5p,
TargetScan(https://www.targetscan.org/vert 72/)73 ¥t
miR-149-5pF RAB3 145 &AL o A A A 5 miR-
149-5p 4 A 1B A T 40 /A WT-FBXL19-AS1. WT-
RAB3 1 F1845 B # /A MUT-FBXL19-AS1. MUT-
RAB31, ] Lipfectamine 20004} %] 5 miR-149-5p
mimicsBimiR-NCIH: % YL 2 T24 20 . 4% 4448 h)a,

o W) 44 £ 4 B 1) 9 0 D' R T AT i oK LR S SR
PE, TR 5 RIS
1.8 MTTZHpEIE5ESIIE

ST 0 B A K B A T24 40 B, P8 5 4 S v )
RN 4x10%/mL, ¥ HAEF T 96 FLARH (4x10°4),
2407 9 ControlZH . sh-NC#1. sh-FBXL19-AS1
ZH. sh-FBXL19-ASI1+anti-miR-NC#H. sh-FBXL19-
AS1+anti-miR-149-5pZH I AT A R AL 2E, REZH 64>
S 1L ; 559748 hJaFEFLINA 20 uL 0.5% MTT LAE
W, L= E 4 h; WFEEFRM, FFLIIA150 pL
(A e — FR 3L TV AKA R, 100 r/min% iR 4%3% 10 min;
TEP A N570 nmAbid F 5 FLIIDIE .
1.9 FiRmPER KL

B B4R K A T2440 B, JEEEH AL (37 °C.
5 min) 5 AN 2 5% 104/mL, PAEEFL200 uLiY)
Y M SR T 6 LR b, B TR IR AR I A S
FEHA (37 °C. 5% CO)HFRFFR 14K, B Rt , M2
YNHETEIL. PBSHLYR, 4%% 2 F S % I [ 52 30 min,
SEER IR 20 min, YeH BB N W ERER T
FRELCK T 500 1 A R B«
1.10 Transwell/)\Z= ;%450 4R AR 285

M—20 °CHUEE R E T 4 °CUkARH, oI
JBEIRPMI 16403577551 5f5 ke I, 35504 4K T Tran-
swell/NE 37 °Ci#E 3 he /N EZMIA 100 pLgl
JEE, T EIA600 pL 10%I035 (K55 753, 4k4:
37 °CWF & 48 ho FI B 245 [ 7€ 30 min, 45a 4=
G458 20 min, PBSYEN:, W15 7E 2R (400%) T
ML, BRFLBENLIERE SANILET , TSP I8 {E 0 5% %

=1 5|YF5

Table 1 Primer sequence

A eIk 2l

Gene Primer sequence

LncRNA FBXL19-AS1

F5'-CTA CAA GCAAGA TGG CGG AAG AGG-3'

R5’-GTA GTC TCC TCG TCC TCC TGG TTC-3'

miR-149-5p

F5'-GGC TCT GGC TCC GTG TCT T-3'

R5'-CAG TGC AGG GTC CGA GGT ATT-3'
RAB31 F5-AGG AAT ACG CTG AAT CCATAG G-3'
R5-TTC CTT GAAAGA GCT CTT CGAT-3'

GAPDH

F5'-GCA CCG TCAAGG CTG AGA AC-3'

R5'-GCC TTC TCC ATG GTG GTG AA-3'
U6 F5'-GCT TCG GCA GCA CAT ATA CTA AAAT-3'
R5'-CGC TTC ACG AAT TTG CGT GTC AT-3’
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35 B RIR(P<0.05).

2.2 LncRNA FBXL19-AS15miR-149-5pHY#{[g]
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5p mimicsH % 4L 40 i J5 %< Ot 3 B G MR 2 R AK
(P<0.05); 1% Y AR R 3 AAMUT-RAB3 1 frI40 g o,

Control

sh-NC

sh-FBXL19-AS1
sh-FBXL19-AS1+anti-miR-NC
sh-FBXL19-AS1+anti-miR-149-5p

RAB31 mRNA

n=6, Xts; *P<0.05, 5sh-NCAL LL#4; “P<0.05, 5sh-FBXL19-AS1+anti-miR-NC4 [L#5 .
n=6, X+s; *P<0.05 compared with sh-NC group; “P<0.05 compared with sh-FBXL19-AS1+anti-miR-NC group.
E1l &LET2428FF LncRNA FBXL19-AS1, miR-149-5p. RAB31 mRNAZIAKF
Fig.1 The expression levels of LncRNA FBXL19-AS1, miR-149-5p and RAB31 mRNA in T24 cells of each group

LncRNA FBXL19-AS1

miR-149-5p

5" GGGAUUAUAGGUGU-GAGCCAGC 3’

3’ CCCUCACUUCUGUGCCcUCGGUCU 5"

[El2 LncRNA FBXL19-AS15miR-149-5pHY%E =) 7
Fig.2 Targeted prediction of LncRNA FBXL19-AS1 and miR-149-5p
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Table 2 Relative luciferase activity assay
iR
WT-FBXL19-AS1 MUT-FBXL19-AS1

Group

miR-NC 1.01+0.07 1.05+0.08

miR-149-5p mimics 0.47+0.05* 1.03+0.05

*P<0.05, 5miR-NCHHLE .
*P<0.05 compared with miR-NC group.

RAB31 5" CACGGUACUUGAAGA----AGCCAGAG 3’

miR-149-5p

3' CCCUCACUUCUGUGCCcUCGGUCU 5!

&3 miR-149-5p 5 RAB3IHIEEE TN
Fig.3 Targeted prediction of miR-149-5p and RAB31
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Table 3 Relative luciferase activity assay

)

WT-RAB31 MUT-RAB31
Group
miR-NC 1.00+0.07 1.02+0.08
miR-149-5p mimics 0.56+0.04* 0.99+0.06

*P<0.05, 5miR-NCH Lt
*P<0.05 compared with miR-NC group.
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2 X (P>0.05), W73,
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sh-FBXL19-AS1+ sh-FBXL19-AS1+
anti-miR-NC anti-miR-149-5p

T

Control sh-NC sh-FBXL19-AS1

| -

El4 FET24MENEERRIERGEGERERE)

Fig.4 Clonation formation of T24 cells in each group (crystal violet staining)
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n=6, Xts; *P<0.05, 5sh-NCAHLLH; “P<0.05, 5sh-FBXL19-AS1+anti-miR-NCZ L .
n=6, X+s; *P<0.05 compared with sh-NC group; “P<0.05 compared with sh-FBXL19-AS1+anti-miR-NC group.
El5 ZLAT2448005E DT ER R BIEL B

Fig.5 Comparison of cell viability and colony formation number in T24 cells of each group

sh-FBXL19-AS1+ sh-FBXL19-AS1+
Control sh-NC sh-FBXL19-AS1 anti-miR-NC anti-miR-149-5p

L. A

El6 RLET24MPTEIFTNR

Fig.6 Invasion of T24 cells in each group

miR-194-5pf L4 Ml 55, B LncRNA FBXL19- (i) Jofi ZHL 23 % P B 4 B T) TR 2 B 6 0, 3 T 4 2
ASTEA IR M ThaEeE, Bl LB IH miR-194-  R4IMR B SHEB I RE Y., R0 50 45 R 550 arit
SpR ISR I e 4H B i 3 5E 7. E-cadherinfE i Foat B — 507, JTERLncRNA FBXL19-AS 1] LA
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Y () 1% 2% 5 575 ; N-cadherin At % 14 5 fifRT 40 i 5 cadherinZg 17K FEAIK, % B JTEK LncRNA FBXL19-
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Number of cell invasion

n=6, xs; *P<0.05, 5sh-NC41LL4; “P<0.05, 5sh-FBXL19-AS1+anti-miR-NC41 [L5% .

n=6, Xts; *P<0.05 compared with sh-NC group; “P<0.05 compared with sh-FBXL19-AS1+anti-miR-NC group.

E7 RLET24HAEEHELE

Fig.7 Comparison of the number of cell invasion in T24 cells of each group
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GAPDH +ES " 4NN S S 36 kDa 0- _
E-cadherin

n=6, ¥ts; *P<0.05, 5sh-NC41 tb#; “P<0.05, 5sh-FBXL19-AS1+anti-miR-NC4 L5

n=6, X+s; *P<0.05 compared with sh-NC group; “P<0.05 compared with sh-FBXL19-AS1+anti-miR-NC group.
E8 FHT244MAHF E-cadherin, N-cadherinE H7/KFAILLER
Fig.8 Comparison of E-cadherin and N-cadherin protein levels in T24 cells of each group

A B

RAB31 - W 26 kDa

GAPDH WD W 36 (D:
A: sh-NC4; B: sh-FBXL19-AS141.
A: sh-NC group; B: sh-FBXL19-AS1 group.
El9 #BiEEELNFRABIIEARIKFE
Fig.9 The level of RAB31 protein in tumor tissue

Control
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sh-FBXL19-AS1
sh-FBXL19-AS1+anti-miR-NC
sh-FBXL19-AS1+anti-miR-149-5p

N-cadherin
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sh-NC

sh-FBXL19-AS1

E10 FEBERERR

Fig.10 Volume of transplanted tumors in each group

4 PBHEMBIFFA. FRE, LncRNA FBXL19-AS1, miR-149-5p, RAB317KFLLH
Table 4 Comparison of volume and mass of tumor, and the levels of LncRNA FBXL19-AS1, miR-149-5p and RAB31

205 A /em? /g LncRNA FBXL19- i RAB31EH
Group Volume /cm’ Mass/ g AS1 miR-149-5p RAB31 protein
sh-NC 1.16+0.10 1.04+0.09 1.05+0.12 1.01+0.10 0.58+0.06
sh-FBXL19-AS1 0.72+0.07* 0.61+0.06* 0.53+0.05%* 1.32+0.16* 0.21+0.03*

n=6, ¥+s; *P<0.05, 5sh-NC41 L4z
n=6, xxs; *P<0.05 compared with sh-NC group.

ASTR] DLEE — @ R JE 4 T2440 M i) 1R 22 A A% 4%
TR S5 R, UTBRLncRNA FBXL19-AS1J5#
TELJRE 1) AR K P2 ek 2% , 3% BH AT LncRNA FBXL19-
ASTIIFIE W] R 2> 0 e (0 R Je o AR 7 ad it
RT-qPCREZ55 1] %1, LncRNA FBXL19-AS1 1] B &
AR 40 A - miR-149-5p 3R IA/KF, B LncRNA
FBXL19-AS1A] HE4E 1] miR-149-5p. N T #f— 106
Uk, W78 H Starbase #4470 #1, 45 5 278 LncRNA
FBXL19-AS15miR-149-5pf HAMARZ TR 741, XX
PR EER T 926 45 B R, miR-149-5pREFAKEF
AR R WT-FBXL19-AS 194 6 RBHSPER 2, 1M
Xof GEAR R TR 5 2R B & o2, 3R B LncRNA
FBXL19-AS1 H 4 7] 1% miR-149-5p.
miRNA & ERSE, ANAednit 2 (15, T4
L JE . miRNAFIF 5 55 $E 5 DR 1) 3o R 80 136 X
ghty, IX—HLH e A BN LA R R e A, R
PR sE LR, SRS SMMmmIbE. H. =
LT N, 5 miRNATE R o Rk 2 Bl
e, BCE R IR R R, BCE A MR AR, T
2 G AR K R0, O RF S B miRNA ]/
RS IR I g BV 7E HE 15 2, miR-149-5pfE R —Fh
s R, V8 Q0 FR IR SRR . O RS IR 4t o s
DA% G B0 55 2 Pl hl 28 2 v SR B SR0A R I
B, SeIGE, Eid E i miR-149-5p) ik K, Al
CUA ROt A0 i 3G 5 . TR A KRR, 5
HHFFRAEY , circFAM64A(3)78 24 miR-149-5p 1)
4844 /D> miR-149-5p 5 IL-6 3'-UTRIIS5 &, &
JAK/STATIE %, it/ hesa 40 f i 58, #0%]CD8" T
S S D Re , AR E B s 3k e ). A i iE

F W], Hsa-circRNA_1001467] LLE A miR-149-5p]
ks 2 454G, FIHPIEE H2(Ring finger protein
2, RNF2)[IK, AT (2 a3k 155 it e 248 PR P 184 5, 5 m
R Bt 1) R AR R R P, ARHF AR,
miR-149-5p I K& AT LAFE — € F2 JE E 30 %% 9 Lo-
cRNA FBXL19-AS U} [ Bt A f s 58 . b, 1228,
EMTHI#HIVER , #2275 LncRNA FBXL19-AS1H] fEiH
T miR-149-5p 14 1A T 2 14 F5% PO T 4 e Py 348 5
1222 LA EMT, M R AE(E3E IR s A R AR, A
W FL4E R 5 XUSEPHRIE [ TER LncRNA LINC00460
W42 miR-149-5SPH il # 28 BE2H A (1) AL [ 2518
gﬁo

Ak, AHE AR, RAB31/ZEmiR-149-5p R #E
B, AL, I EE. HEUE. BESE
Pl A0, RAB31RIEKT- T, il 40 i 1
B 700 1) 4 B PO T 25280, AR HIF e SRR, 7
JEE I8 T2440 0 2 1 RAB31 mRNA %K IA /K-S TF
1, 75 miR-149-5p 2 1 AH 5% ; TargetScan il 45 5
78 miR-149-5p 5 RAB3 12 A1 4E H AN H IR 7
H, T 38 Z [ A REAAAE R 1] G R, RUR G R Bk
SIS g R — RS T X —HEN . DL R S5 RRE
miR-149-5p ] LABE [A] T R RAB3 1 1) 4R34

ZE LTIk, miR-149-5p/&LncRNA FBXL19-AS1
() ELRERE 55, H miR-149-5p 4 1] 4% RAB31, 1Bk
LncRNA FBXL19-AS L i 1 ] 41 4% miR-149-5p
(RIEKT, TEEMH RAB3 L35, B T24
YRR IESE . 1R 28 A1 EMT, % B LncRNA FBXL19-
AS 1 A RE AR IT I I T R R A1, il —
R G g IR T 29 R AR B AR BE , HAE )
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