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B4k B (qQRT—PCR ) #i] SE5 B kB 20 18 & (SV—HUC—1) & B EJ% 28 8, % (T24.5637.J82 ., UM—UC—3)
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R, si-LINCO1048 4 )& , 3T BE 40 si—NC 28 ,si—LINCO1048 2872 0,24 #2 48 h 89 e i& A b , R A £ &
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B2, si—INC 4120 R it 4% F B dm fOAZ 22 30 £ 57 L3t 5 & L (P >0.05) ,si-LINCO1048 48 1 féL 3T A5 F B dm JoAZ 22
HTF (P <0.05);5 si—-NC 2838, si—LINCO01048 28 21 i, 3T 45 & 2m o4z 2 4 F (P <0.05), 53 a48
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Abstract:
invasion, extracellular matrix (ECM)-receptor interaction pathway proteins (Collagen I, a-SMA, ITGA6, and CD44),

Objective To investigate the role of long non-coding RNA LINCO01048 in the migration,

and lung metastasis of bladder cancer cells. Methods The expression levels of the LINC01048 gene were detected
through qRT-PCR in normal bladder epithelial cells (SV-HUC-1) and bladder cancer cell lines (T24, 5637, J82, UM-
UC-3). The T24 cell line, which exhibited the highest expression of LINC01048, was selected for si-LINC01048
transfection experiments to establish an si-LINC01048 group, an si-NC group, and a control group (non-transfected
T24 cells). Cell viability was measured using the MTT assay, migration rates by scratch assays, invasion capabilities
by Transwell assays, and protein expressions (Collagen I, a-SMA, ITGA6, and CD44) were assessed through
Western blotting. Additionally, a nude mouse model of bladder cancer lung metastasis was constructed, and tumor
metastasis in lung tissues was evaluated by HE staining. Results LINC01048 was significantly upregulated in
bladder cancer cell lines (T24, 5637, J82, UM-UC-3) compared with SV-HUC-1 cells, with the highest expression
observed in the T24 cell line. Following si-LINC01048 transfection: (1) The comparison of cell viability at 0, 24, and
48 hours across groups showed significant differences between different time points (P <0.05), across three groups
(P <0.05), and in their trends of change (P <0.05). (2) Compared with the control group, the si-NC group showed no
significant effect on migration rate or invasion capacity (P >0.05), while the si-LINC01048 group exhibited reduced
migration and invasion (P <0.05). Similarly, the si-LINC01048 group demonstrated significantly lower migration
and invasion compared to the si-NC group (P <0.05). (3) Protein expression analysis showed no significant
differences in Collagen I, o.-SMA, ITGA6, and CD44 levels between the si-NC and control groups (P >0.05),
whereas these protein levels significantly decreased in the si-LINC01048 group compared to both the control and si-
NC groups (P <0.05). Furthermore, silencing LINC01048 effectively suppressed lung metastasis in mice (P <0.05).
Conclusion LINCO01048 is highly expressed in bladder cancer cells, and its silencing significantly inhibits cell
viability, migration, invasion, and metastasis. These findings suggest that LINC01048 may serve as a potential
therapeutic target for bladder cancer.

Keywords: bladder cancer; LINC01048; migration; invasion; lung metastasis

55 DR R R — AP A BR O WL AW IR RGN L m Rk S
I

2]
Kl kst

B R R R R EYM
4% 38 3 P8 452 ECM 5 41 B 04 AH AR
F 5 5 0 988 20 B Y Az sh I R 28 M, A 41 1 s e

Y 56 B S 2 s i e RN L JS O R R Z
U AR T R B e 9 AT 5 RORe B i 9 B PR A )1
KV, BIER R TE R R AT 5k .

20 it #h £ 5 (extracellular matrix, ECM) 4& /1 £
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B R RE YR AR . ECM AN A 20l 4 At
Yy B S S S Y AN ) R T AR | 1 GE
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ECM Z A BAE & A 4246 T R (Collagen 1) |
a—FW WMML3h 3 I (a—smooth muscle actin, a—SMA) .
B4 R a6 (ITGAG) FI CDA4 45, 5 2 Jifg 3 T 52 7K 45
B AR LS T A% T b e TR 45 8 3 LA R i g £
R ROy A BOCHE YA A B
HECM (9 H 30 O i %, JE L Collagen T R JEE
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Bifi % %+ AF 2 5% RNA (non—coding RNA, ncRNA )
WF 5¢ 1 & A, K 8% JE % % RNA (long non—coding
RNA, IncRNA) # & AL 2 5 4i i I 4%, & 77 i
fiE (9 A& AR LR R RN B B8 b R HE T OC AR M
LncRNA J& — 28 K JE 8 1 200 44 1 82 L AH A 4 55
I RNA 43T, Hom 35 2 FhobL il )8 45 R 236
ke 22 i BIF 9 W, IneRNA 7 Bib J R 55 . 40 Jifd
TS SRS T I R R AR . Hor,
LINCO1048 £ 24 — 4% H1 & FLIY IncRNA |, 3T 4F >k &
TR RE . AR, LINCO1048 7E 2 i hiE
o T R, A0 Rk A R AR
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R AR BRI i 6 T 4R AP A A

1 HESH®

RS
NS e 9 40 M0 2R T24 5637 .J82 . UM-UC-3 Fl1E
R bRz A0 Z SV-HUC-1 1 [ 234 BUAE B R
AR FE . TRIzol 357 W [ AU 5038 F 3 56 B R A
FR 2> W], SuperSeript I s 71 & | FastStart SYBR Green
Mastermix . Lipofectamine ™2000 I H I 1 FE R KA R
B A BR 2y A, Transwell = 1 B 22 [E Corning 23 7 ,
MTT 37 W ) R 5 % DU AR 08 RN W RIPA 24 fif
% BCA R (@ AR & B L R AR YR
BoA A A, E BT R — $T Collagen 1
(ab316222) ,a—SMA (ab265588) . ITGA6 (ab181551) .
CD44 (ah243894) i L *EHi S P ik (ab125919) ¥
W B 9% [E Abcam 23 7] o
1.2 ZHRELESE

1E 5 R b Rz 40 28 SV-HUC-1, A 5% Jbe 98 40 i
Z T24 A1 UM-UC-3 7€ 2k B AR DR R 8 3% 57 g
(DMEM) o 85 % 5 A % e 98 40 il & 5637, J82 7F
RPMI-1640 ¥ 72 e b 5 55 . Fr A 85 2 s & A1
1% ()75 5 5 /55 TS 5 M 10% 1Y IR 4 1% (FBS) o
A ALAE 37 °C 5% A Akt N R B a5,
S0 T FH 440 M 28 3k STR S5 72 A0 S SRR RS I, ¥ 6 32
SRR . A ERAE R G O R AR, LA 1k 41
s g
1.3 HWNZMAEZELINCO1048 EE R IE

1E %R b Rz 40 SV-HUC-1 . A JB% Jbe 98 240 i &
T24 . UM-UC-3 5637 1 J82 4N ifg £ , ¥4 2R JH 52 i 9 6
A R A B A% IV (quantitative real-time polymerase
chain reaction, qRT-PCR) K iil] LINC0O1048 3 [H] 3 ik,
LI GAPDHE N Z . LINCO1048 1E [ 54 :5° -AGT
AGCACTTGTGAGCAGAGG-3", I [ 5|#): 5" -GCCA
CATCCATCAAATCAGCC-3" , 51 ¥ K B 34 4 21 bp;
GAPDH IE[15]%) : 5 ~ATGGGCAGCCGTTAGGAAAG
=37, 18549 : 5" ~-TGGAATTTGCCATGGGTGGA-3" ,
51 %) K 8 20 bp, qRT-PCR JZ i /& & : SYBR
Green Mastermix 10 wL . 1F 7] 5| 47 (10 wmol) 0.8 pL.
I 514 (10 wmol ) 0.8 wL . cDNA #i#iz 2 wL . /K
6.4 wLo SV ZAF 95 CHIA M 10 min, 95 CAE 1

1.1

155,60 CiE k30 s,72 CHEAH 30 s, LA LA BRAE A
AT 40K o I 3R M ST I SE B AT, R 270 ik
F15E LINCO1048 F PR A X 2 1k i .

A4S 440 i 2 F 3k B LINCO1048 5 [K] 26 1k A1 X 43¢
1o B T24 4 R A R JE SR SE R B AL R 5, E— 2
5T LINCO1048 7E 1% It Jis i i v 7E 4
1.4 YApEEES

Wi 4 6 B0 A K W Y T4 40 I, R AT IR I O Ak
Jo, LS x 10741 1 % BE 4D T 6 fLAR o a2k K
wh A % 80% I}, i Lipofectamine ™ 2000 #F 17 si—
LINCO1048 Fl si-NC 1) %% 4% , 53 51| #4 £ si-LINC01048
ZH RN si-NC 41, Ff- 15 0T B A R JE U 1) T24 i) o
B 5, 6 20 B B T 5 SR A R 8 h, Jf B 48 fif
1) DMEM 5¢ 435 55 1K -
1.5 qRT-PCR # il si—-LINC01048 4 . si-NC A
K3TERZARY LINCO1048 EEEX RiLE

% JH TRIzol 27 $2 U= RNA , Super Script Il i
& AT cDNA & . SR J5 >k H FastStart SYBR
Green Mastermix 747 qRT-PCR 48T, LA GAPDH E &
N2, LINCO1048 . GAPDH (951 ¥ /¥ %) 5| ¥ K Jig
] 1.3, qRT-PCR J I 14 2 Fl 2 B 55 A4 1] 1.3 556
HE 3K, R 274 235 LINCO1048 S5 X AH X 3=
ki,
1.6 MTTEGNAREE F

WG Y 5 1 T24 ARG 57 24 h 5, R T 96 1L
B5 IR MR, 5 40 B 0 RE S, X BB 4L | si-NC 4] | si-
LINCO1048 ZH 41 Jf 7 0 . 24 F11 48 h i}, 45 L in A MTT
W20 wL, S FRA P E 4 he BEALINA 150 plL
THPERNE AR, R R AR AR P 10 min, 45 5 ) A
Oy . AR UK I 490 nm i K A & LAY TR O
FE1A
1.7 R NMEATER R

WA K BI04 T24 40 ICE T 6 fLAR IR AE
JEFRA 5 TE R IR A . UM SR AL G A
1 95% I}, >R Il IR 6 2% v o vk 10k, Bl S %
AR A Sk VR AT R AL B . POk W R £k 9% op R ol
o 3K HE T N A R I B 3R 24 he
e, (B OB A R e SR A R R
1.8 Transwell SEIG 46 20 A {2 22 %1

W B Sk HR 2H 200 i K % L J 24 h 1) si-NC 41 | si-
LINCO1048 ZH 41 ffl #4752 4% . 7E Transwell /NZ |5
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WA 50 WL 1 Matrigel & T HE o BUFE B4 J5 179 4% 2L 41
it , FHJC 1L 75 B RPMI 1640 15 5% 1 A% Ff 8 15 41 it &
W E 2 1 x 10%mL, [ % il A 200 wL 20 i %
W, T N = ISR A LT 9 600 w L RPMI 1640
BR SR, 5597 72 he BULNE B LN E N R E
ZE B, FHJC K & BE [ 22 20 min, SR )5 FH 45 i 5
o Iy TS 7E BB TSR A IR O S il
&3
1.9 Western blotting #ill ECM Z & #H E{ER &
SESe

fifi FH RIPA 24 2% vh itk 24 1% T24 20l , >R FH BCA
A R S S S i . R 15% SDS-
PAGE HL Uk 73 B , 9K J5 % 7 31 5 A — 9L & s (PVDF )
Wb 20T 5% BRRFL 3 1 h, Bl A — 5t
Collagen I (1:1000) ,a=SMA(1:1000) . ITGA6(1:
2000) f1CD44(1:1000)7E 4 CTFHE LK. 25,
JH TBST 22 vl v i 1 3 1, B e 5 —ht Ll - i et
R (1:5000)FEZEHE FIFE 1 he T2 H ECLIKY

Xof 45 SR AT AT AR AL BE SR H Tmage J 3504 3 BT K
JEAH

1.10 YL

HEPE BALB/c #E 59 H 4 ~ 6 L AT 18 ~ 20 g,
WA ) e T 3 o e TR S B W A IR DL S8 Bh
A PEERTIE S« SCXK () 2021-0002 , 52 56 5 #) 4 1]
VFA[IES : SYXK (1) 2024-0019 ., JIF A # B A0 A% 45
FE T 0 J0 0 T AR S5 R o B S 50 35 22 09 F 176
UEA: YR AT BN B sl 92 56 10 BE 25 3 S 4tk vf (it
iS5 : XZ20240118) o 7E S5 ok # b, R L4 JR A
D I BRER 0, 42 AR o £k AR R FNR R K, R R
FE 24 CHIREE TR, JFFE 12 hCmE R PSR, S0
HATEIA BB T O o K e Y A8 1) T24 A (5 x
10°7>) J2 # Dk T AR BRI DAY LA 52 1 5 I A it 2 A4 A5
AL, 5530 K YIBR Mt 4L 40, FH 5 R R [ 5, A 0 A
YIRS wm) o YIRS R K AL, FH 95 AR %5
W, RGO - R R R e, R fi
FH A ER
111 SFitERZE

B 737 % GraphPad Prism 9.0 8 1142 5%
BELLIIEC + bRifE2E (v 2 s) TR, HUESR AN 7
Z2 BT Bk A T O 25 43 AT O ST RE AR ¢ A
5. P<0.05HEFAEGIE L.

2 R

£ MR ZE LINCO1048 HIRIL L8]

1E % PR b Rz 40 & SV-HUC-1 | Ji% Bt J88 T24 40
MIZ (5637 2L & (J82 4l il &R . UM-UC-3 4H L R 1Y
LINCO1048 JE& [A AH XF 2 3k & 43 5l 24 (1.02£0.02) |
(5.55+0.24) | (4.01+0.32) . (2.37£0.25) . (3.09 +
0.29) , S AL, BN R T 2200, ZRA LI
B X (F=143.530, P =0.000) ., 5I1E% IR 400 &
SV-HUC-1 b5, Ji% e 9 T24 40 g & . 5637 41l Jifd & .
J82 41 g & . FIl UM-UC-3 41 ifg & 1) LINCO1048 3
ARk ) F I (P <0.05) 5 5 T24 40 & H i, B
ot 968 5637 4 S 75 . J82 4 A & Al UM-UC-3 4Hi its 5 1Y
LINCO1048 %t [H A0 %f 3% ik & ¥ B % (P <0.05) .
WL,

2.1

)
e

) o)
I

0 L

1 2 3 4 5
1:SV-HUC-1; 2:T24; 3:5637; 4:J82; 5:UM-UC-3, (D5 SV-
HUC-1 b4, P<0.05; @5 T24 [L#%, P<0.05,
E1 ZEBEMERLINCO1048 HIRIE

LINCO1048 mRNA
XS IR K

TEH LINCO1048 3R 34 5 /51 14 T24 4 i 32 #E 17 si-
LINCO1048 % 3t . % FR £ LINC01048 3 [H] A %} 32 35
B o (1.01£0.17) , si-NC 41 K (1.00+0.11) , si-
LINCO1048 21 7 (0.40 £ 0.09) , 3 40 L 5%, 2 S A4 4 it
3 X (F=21.970, P =0.002) . E—EMPLE, 5
XF HRZH FEH, si-NC ZH 21 g LINCO1048 K& PR AH X} 2 15
B IG T L(P>0.05) , 1 si—-LINCO1048 £H 4 ity
LINCO1048 F [F AH X 32 ik f £ AR (P <0.05) 5 5 si-NC
21 LA, si-LINCO1048 ZH 4 Jifd LINCO1048 3 [K A7 X &
KRR (P<0.05). W2,

2.2 LINCO1048 XJ %Rt fe 40 i i& 1R 22 M

X B4 | si-NC 4 | si-LINCO1048 41 0,24 £148 h
() 4 RIS g L%, SR FH A 2 I s 3 10 5 25 5517 L 45
S DA [FI I B) A A 20 M ) oA, 2 S it 2
M (F=585.684,P=0.000). @3 4114016 11 b,
ZRA G X (F =1 620.257, P =0.000) ; 5 X} I8
L3, si-NC A 4 Ml iE ) 22 R g it 22 B X (P>
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SER, % LINCO1048 XS B AT RS . 1228 KX AN ANEE I 37 VA AH E A FH 380 6 25 11 R0 e s 2 A% () 3 il

1.5

1.0 7

0.5 1

LINCO1048 mRNA
AR Fk K

0.0

1 2 3
1:XTHRZ 5 2:si-NC 45 3:si-LINCO1048 4. + 5 si-NC 41 Lt
i, P<0.05,
2 £ T24HPZ L LINCO1048 IR %

0.05) , si-LINC01048 20 4 Jfd 7% J1 F F% (P <0.05) ; 5
si-NC 2H [ %% | si—LINCO1048 2 41 Jifd 3% /1 F B (P <
0.05) . B3 40 i% Jy Bk i, 2 7 A 51t
0 X (F=44.047,P=0.000) ., W 1K 3,

FT1 BT24 4R H R [E B 18] s 40 AR 1 B0 EL 3
(x+s)
2151 0Oh 24h 48 h
XFHRZH 0.92 £0.05 0.91 £0.03 0.74 £ 0.02
si-NC4 1.20 £ 0.07 1.23+0.08 0.96 +0.07
si—-LINCO1048 4]  1.64 +0.04" 1.69 + 0.06" 1.35+0.02°

W 5 si-NC A AR, P<0.05,

Oh |

24h

X HEZH

si-NC#H

2.0
- 1.5 ¥
=
3
2 —— X e

0.5 ~ = 5i-NC 41

—— si—LINC01048 41
0.0
0Oh 24h 48 h
it ]

3 BT24MAEFEBMANEHLLE

2.3 LINCO1048 3} f5 Rt = AT A EZRN
X B | si-NC 41 . si—LINCO1048 20 4 Jifd 1T 7% %
KA MR 2 B R, 2 R A git R L (P<0.05),
550 RRZH LG 3L, si-NC 2 20 it S 35 38 1 200 4= 28 5K
ER IG5 X (P>0.05) , si-LINCO1048 £H 41 fify
TR 3 LA M4 22 E T B (P <0.05) ; 55 si-NC 4 It
B, si—LINCO1048 2H 41 Jiftl 1T % ¢ S 40 ffd 4= 22 85 T [
(P<0.05). WK 4 5F%2,
2.4 LINCO1048 X F Pt 722 4 fd ECM Sk 12 B 1F
AEAFRIEMNEIm
16 U1 Bk LINCO1048 i , P Al e X T24 41 g h
ECM 52 {47 B AE I 8 1 Rk B 52 . % B 20

. sl—

si-LINCO1048 21

B4 HBT24MBREBMMTREES (x100)

Xof 4

El5 &To4MARBAMAIELEEE
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2 KT24 4P F AMAI SZEHLLE  (xxs si-
;E = HH@?—E Hﬂﬁﬁ@&&%ﬂﬁttiﬁ (x Q) Xq‘ﬁﬁéﬂ si—NCéﬂ LINCOIO482E
payiit:l 35.57 +2.54 482.0 + 48.54 et :
_ 42 kD
Si-NC 4 38.16 +5.34 509.0 + 106.0 a-SMA : -
. 5 + F i " 1oy
si—LINC01048 ZH 10.95 + 4.89 219.3 £25.11 meas | 4 130kD
FAi 34.466 16.197 :
PAE 0.001 0.004 CD44 . 80kD

5 si-NCHLH#, P<0.05,

NC 0 . si-LINC01048 £ Collagen I, aa—SMA . ITGAG6 Fil
CD44 T X KB R, ERASRIT¥E X
(P <0.05) . 5 XFME2H L #, si-NC 2 2 Jfd Collagen
I.a-SMA \ITGA6 Fl CD44 & (M Xt F ik it 22 5
it L (P> 0.05) , 1M si-LINC01048 21 Collagen
I.a—-SMA | ITGA6 il CD44 & [ #H X & ik /35 F B#
(P <0.05) ; 5 si-NC 41 b %% , si-LINCO1048 2 4l fifs
Collagen I, —SMA | ITGA6 Fll CD44 FE [ AH X} & 35
BIFE(P<0.05), FBUTE LINCO1048 BH & 171 il
ECM Z R BEAE R E A FRL . W6 f%k3,
2.5 LINCO1048 X iz Rt 2 H B e 4 % B 22 i

16 5286 B, B 55 Y si-NC Fll si-LINCO1048 Y
T24 5% It 96 210 P e 2o 2 i T v S AR BRI, LA
Tl J5% IO s s 2 RS RS B RS A A R BRI 2H 215
PEAT HE Yefa, S5 o, I A B B fil 2 20 34 00
ST MR RN LA WA S si-NC 4119 #
B 7 2 25 30 L BT I ) R e RS RRAE  WOR K
%) Jie 9 20 B SR AR, 45 4 B LA 2 M s, 2 [ i

Xif B2

15 IO A8 A D 6 PR 2R G HP i DL B R R 2
— , HLAR ZR MRV B R A ™ 522 ) 6 8 95 A
A A RIEPL G B A Z R YT R I 5l TR bt
R85 JBE S SR FVR RS BE ), R O R A A AT i

si—-NC 2H
E7 LINCO1048 335 Rt 2y & iS40

&£ET24 4AANZ Collagen |.a—SMA.ITGAB
1 CD44 KyFRix

GAPDH

E 6

*R3 KAT244MEZ Collagen |.a—SMA.ITGAB #1CD44

EQEMRIEBHEILER  (xxs)
2171 Collagen T~ a—SMA ITGA6 CD44
X HEZH 1.01£0.01 1.02+0.03 1.05+0.05 1.01+0.02
si-NC 4 1.02+0.09 1.01+£0.05 0.97+0.06 1.06+0.19

si-LINCO1048 41 0.50 +0.14" 0.57 £0.117 0.34 +0.08" 0.42 +0.04"
FE
PE

W 5 si-NCAL LA, P<0.05,

28.214 43.147 119.555 30.724

0.001 0.000 0.000 0.001

B BRE LR EES . MHILZ T, si-LINCO1048
2 A A BRI 2E 0 i R 40 e A R T B O b
9ol VA1 A5 /0N | il A 20 1 65 ) AF X 58 3%, 8 R
HEAEEWRME, WE T, SR ERW, TR
LINCO1048 & 25 40 il 1 % Bt o 46 M 19 il 5% %
eI

si—-LINCO1048 2H.
(HE 35 x 100)

Il FL R PR PR , TR AT S I8 D s 1) 431 BIL I
JoH I FL G R A S R R R 45, X T T A BT I IR T
MG B ICHE . AR, LneRNA 18 22 PR AE 1 K
M BORERS Wk BB R IR AR, B
W B R R RE BT 5T 09 HR R 7E T 2 LneRNA
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S, A LINCO1048 0 B NG A MLERS | {248 KO 20 A KL 0 2 (A A A P S0 58K 4 10 Mg I e 4 1) 52 i

LINCO1048 P FC7E 22 Fh i i v 19 e 36 3K 1M 48 32 ¢
T, SR A 95 e g vh 68 B E ] S ZE AL AT) oA
255 B . PR, ASAIE 9T E $F LINCO1048 1E
WX G, B TEAR T HAE 5 Dt e Al M a2 7% (R 28 K
it % 7% v i A AL

55 IO i (R A2 2R N R R R BB E TS 22 K
K R B AR R Y IR R R B e 0 A K
SR U A B T 48 75 b g B 0 MR AE |, Sy B 1
IRIT FLE IEAL PR AL SR BB AER S
e R AN AUHCSE T Mok 93 240 B A B 1 38 5 fig
21 4 L 31F 78RR 22 BE 0 B sE e, JG R X R
2 0 A A% B A i ) s, e i 0 M R I 2 0
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