DOI: 10.11844/cjcb.2025.10.0007
i E A AEY) 2424 9] Chinese Journal of Cell Biology 2025, 47(10): 25042513 CSTR: 32200.14.¢jcb.2025.10.0007

LncRNA SNHG251&T5miR-6838-5p/FOXK13#
X B B J R PSSR AT F2 B0 =2 0

RWE iR BRIR O ANH#HE
TR B BB, W RSN, 3 430000)

WE AR § AT K4 AE S ARNA DA IZRNA T £ FH 25(LncRNA SNHG25) 4% 44 )
RNA-6838-5p/ X3k 4E K 1(miR-6838-5p/FOXK 1) 43t 2 k.5 4m 3 78 A iE 4% 69 %577 . QRT-PCRA&M)
AL At L(T24. 5637%EJ)F LncRNA SNHG25. miR-6838-5p#FOXKI mRNA & AL, H45T24
m o A A AT B (NC)2E . si-NC#E. LncRNA SNHG2580/& (si-SNHG25)4E . si-SNHG25+miR-
6838-5pH7 4| 7| (si-SNHG25+in-miR-6838-5p) £ #= si-SNHG25+FOXK 1if & iA (si-SNHG25+0e-
FOXK1)48. &/ QRT-PCRAM &40 T244m A4t 20 % ; CCK-8i% . BrdUik. H£HEM AR EE. X
Jo SR B vA B Transwell 52 3o 40| 4m 238 78 A= i 4% 55 JL ; Western blot#& ] T244m 2 F p53. FOXKI.
Survivin. MMP9. Twistlf= SOX9% & 7K-F ; & & F B3R+ 2 B #= RIPAZ M miR-6838-5p5 LncRNA
SNHG25VA B FOXK1Z ¥l % & . AR 5235400 LncRNA SNHG254F At /g £ Kk e9 %o, 4R 2
T, BRI 4L 4R 4 i (T24. 5637 % EJ) ¥ LncRNA SNHG2542 FOXKI mRNAZK-F £, miR-6838-
Sp7K-F TR (P<0.05), BT24%mfe ¥ =ANE TR ZMSHTRAR. 5si-NCALLAL, si-SNHG254L
T24%mfe. % LncRNA SNHG25/K-F. #mfie7& /7. BrdUFa R, EE B REE. Ho@sf. 4
4 LA F VAR MMPY. Twistl. SOX9. FOXKI#=Survivin/K-F ¥ [&4K, miR-6838-5p. pS3K-FH &
(P<0.05). 5 si-SNHG25%0 b3R8, si-SNHG25+in-miR-6838-5p£H = si-SNHG25+0e-FOXK 140 T2448
o et E /. BrdUfFRMR, EEH K E. HoQeR., EH @K EVAZMMPY. Twistl.
SOX9. FOXK1#=Survivin/k-F ¥ 41K, p537K-F 7+ % (P<0.05). miR-6838-5p5 LncRNA SNHG253%,
FOXKIZ A\ A AR AR ) % 7, EL¥) £ Ago2 4L g % (P<0.05). #HIKLncRNA SNHG257T ) 4& A it
JBULARAR . Ji &, T LncRNA SNHG2547 FOXK]1 mRNA % 3%, EAmiR-6838-5p& ik (P<0.05).
FAKLNcRNA SNHG25 7T i it K 15) 78 7 miR-6838-5p/FOXK 1 537 4| fz ok 2 4m L3 78 A it 45

X417 LncRNA SNHG25; miR-6838-5p/FOXK 14t B fhk Jes; Ha%d; iT4%

Effects of LncRNA SNHG25 on Proliferation and Migration
of Bladder Cancer Cells by Regulating miR-6838-5p/FOXK1 Axis

ZHANG Shuangyang, YAO Jun, CHEN Chen, DENG Jiyi, SUN Chengliang™
(Department of Urology, Wuhan Wuchang Hospital, Wuhan 430000, China)

Abstract This study aims to investigate the effect of LncRNA SNHG25 (long con-conding RNA small
nucleolar RNA host gene 25) regulating the miR-6838-5p/FOXK1 (microRNA-6838-5p/forkhead box K1) axis
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on the proliferation and migration of bladder cancer cells. QRT-PCR was used to measure the expression of
LncRNA SNHG25, miR-6838-5p, and FOXKI mRNA in tissues and cells. T24 cells were grouped into NC
(negative control) group, LncRNA SNHG25 knockdown negative control (si-NC) group, LncRNA SNHG25
knockdown (si-SNHG25) group, si-SNHG25+miR-6838-5p inhibitor (si-SNHG25+in-miR-6838-5p) group and
si-SNHG25+FOXK1 overexpression (si-SNHG25+0e-FOXK1) group. QRT-PCR was used to measure the trans-
fection efficiency of T24 cells in each group. CCK-8 method, BrdU method, colony formation assay, scratch as-
say, and Transwell assay were used to detect cell proliferation and migration. Western blot was used to measure
the levels of p53, FOXK1, Survivin, MMP9, Twistl, and SOX9 proteins in T24 cells. The luciferase reporter
gene and RIP were used to measure the interaction between LncRNA SNHG25 and miR-6838-5p, and between
miR-6838-5p and FOXKI. In vivo experiments were used to detect the effect of LncRNA SNHG25 on tumor
growth. LncRNA SNHG25 and FOXKI mRNA levels were up-regulated and miR-6838-5p was down-regulated
in bladder cancer tissues or cells (T24, 5637 and EJ) (P<0.05). Compared with the si-NC group, the si-SNHG25
group had lower LncRNA SNHG25, cell viability, BrdU positive rate, colony formation, wound healing rate,
number of migrating cells, MMP9, Twistl, SOX9, FOXK1, and Survivin in T24 cells, and higher miR-6838-
5p and p53 (P<0.05). Compared with the si-SNHG25 group, the si-SNHG25+in-miR-6838-5p group and si-
SNHG25+0e-FOXK1 group had lower viability, BrdU positive rate, colony formation number, wound healing
rate, number of migrating cells, MMP9, Twistl, SOX9, FOXKI, and Survivin in T24 cells, and higher p53
(P<0.05). The result showed that LncRNA SNHG25 had a targeted relationship with miR-6838-5p, and miR-
6838-5p had a targeted relationship with FOXKI. And all All three components showed significant enrichment in
Ago2 complexes (P<0.05). Knocking down LncRNA SNHG25 reduced tumor tissue volume and mass in vivo,
downregulated LncRNA SNHG25 and FOXKI mRNA levels, and upregulated miR-6838-5p (£<0.05). Knock-
down of LncRNA SNHG25 suppresses the proliferation and migration of bladder cancer cells through the miR-
6838-5p/FOXK1 signaling axis.

Keywords LncRNA SNHG25; miR-6838-5p/FOXK1 axis; bladder cancer; proliferation; migration
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JREAGURG . IRER KA KD FARUIGRLZIEAR
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TET VA R e IR T S5 WG T 7 SRR, BT B
PR IT S T — e kR . SR, 5 A
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K Bs s B E AE RIS W ok . R, A7 BEAE
53T 7KV 1B IDE T (R0 A WL EAT 4R 52, LA
i 5 B e AR DR B IT AR 5

A e g ) 9 AR b A P R DR e SR O
RN EE L R R K. FEE 2R AN 5
RIKJE, 7w 5 R I 5 %M R K I8 &R
C By AT FE A Ao BT KB 4 i RN A (long
con-conding RNA, LncRNA)J& — it 200 nt
AR IS RNA, R HEERIE . AR EAKEL

25(long con-conding RNA small nucleolar RNA host
gene 25, LncRNA SNHG25)1E A & BLHI IncRNA,
CUBEUF SEAE B 1270 e S5 P R o S5 3 v
FIA, T] B AR I iR A ) 3G A AT i # U, {RLFE
BB, LncRNA SNHG25%2 S EfERIE =7
DL K 7 753 T 0T e 4 L ) 385 B R 26 o 1 A 5 i i oK A,
i .

FEIX TR T, AT 701 V@ S 40 BT LneRNA
SNHG251E 5 it g 41 23 AN 40 B vp 1) IR 5 10E , 38
MAGE T — 8 LncRNA SNHG254 S 110
RNA-6838-5p/ X S HE K1(microRNA-6838-5p/fork-
head box K1, miR-6838-5p/FOXK1)#i, FiEid—
ZRHSLIGIAE T LncRNA SNHG2538 i1 miR-6838-
5p/FOXK 1 Ay 55 I Jes 40 e 38 5 A1IT % 77 A 52
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%45 BT LncRNA SNHG251E J9 B2 Bt gss 16 97 7
TERE AT HR AL IR S 1) At

1 MRER*®
1.1 SEIG#ARY

HAREAS - 2545 155 e A GURIE F B T ik 2
= B b R AN EHI A, i 5% 1R U I &2 /D BE
TR RN 1 cmAbIIFEA, BUM I CRAEAE AR IR 08 57
PEo BT FEAR R SREA1S 21 83 1 018 1R = DL i
DT B RGBS S e, 95 0 2024-10 78
H4E-935 (FE LR [H]: 20244FE11 HSH).

YA AR NBBEERE T24(78 5 : AC-2412H).
5637(1% 5 : CC-Y1016). EJ(1%5: CC-Y1153)4H LA
S OB JB5 e R 4 SV-HUC-1(58 5 - AC-2581H)
it 25 [EH ATCC

FERXA]: TRIzolIAH (F25 : R401-01). —
ik ERA A (P85 NQ107-01). CCK-8(F% 5 :
A311-01)3504 [ & 52 v ME S A DR I G TR A
A ; BrdU($% 5 : ST1056). 4554 (555 Co121)H
A B = RAEMEAR AT IR 2 7] 5 Transwell(52
51 3422) AL IS AR A IR A F] ; pS3(Tk
5:9282). FOXKI(#5: 12025). Survivin(% 5 :
2808). MMPO(F%5 : 3852). Twistl($85 : 90445)F1
SOX9(H'5 : 82630)34 H 3& [E CST Al 5 XRIGER
AASE 77 & (B85 - LF005)W H 3£ [E GeneCopoeia
AT RIPIRA & (P 5 abs5007 1) [E b 57 M54
WIRHEAT IR 75 Ago2(185: ab186733). IgG(HE 5
ab218427)14 4 [ 3% [F Abcam A & ; TRIzol LS £
(B35 : B1901XL)W F Fifg & AR A IR A F .
MRS IE B b e i L AR R A IR A F], YFRTIE
5 SCXK(3%)2023-0004
12 SKWHE
12,1 @mfadzdc T24. 5637. EJFISV-HUC-144
JHLFH 2 10% 6 4 L35 1 RPMI-1640%% 95 3 T-45 58 4%
£ R (37 °Cv 5% COL)IEE A R B5 9%, B9 E =
A T 5 20T 78, L IA) e 58 ks 7R ik
122 QRT-PCR# M LncRNA SNHG25. miR-6838-
SpFFOXKI mRNAZ AR SL  TRIzol$2EZH I
40 5 RNA, $2 B &1 9 5347 QRT-PCRAS
Mo @R 222G LneRNA SNHG25. miR-6838-
5pHl FOXKI mRNAFHXTRIE Ko 51T HUTE .
LncRNA SNHG25: 5'-GCA GGT TCC GGG AGG

TCA-3'(iE[f)#15'-CAA ACC ACT TTA TTG ACG
GGA A-3'(J2I]); miR-6838-5p: 5-GTA TGA GAA
GCA GCA GTG GCA A-3'(IE[)f15"-CTC AAC TGG
TGT CGT GGA G-3'(Jx[); FOXKI: 5'-ACA CGT
CTG GAG GAG ACA GC-3'(1IEM])#15'-GAG AGG
TTG TGC CGG ATA GA-3'(Jx[f]); B-Actin: 5'-CTC
CAT CCT GGC CTC GCT GT-3'(IE A )f15'-GCT
GTC ACC TTC ACC GTT CC-3'(Jx["]); U6: 5'-CTC
GCT TCG GCA GCA CA-3'(IE[f])#15'-AAC GCT
TCA CGA ATT TGC GT-3'(J[A]).

1.2.3 fmfasnia H4 T2440 S A IR 43 9 B 4 XF
H(NC)ZH (IEH 5597, R¥4%). LncRNA SNHG25
T A BH P 06 R (si-NC) 4L (7% 44 si-NC). LncRNA
SNHG25H I (si-SNHG25)2H (%5 4t si-SNHG25). si-
SNHG25+miR-6838-5p#i il 7] (si-SNHG25+in-miR-
6838-5p) 4 (4 4 si-SNHG25 1 in-miR-6838-5p) 1 si-
SNHG25+FOXK 13t %% (si-SNHG25+0e-FOXK )21
(5% si-SNHG25F11 0e-FOXK1). % Lipofectamine
30001271 5 77 1 G AR L (0 1551 A G B0 R 43
A, NCAH AL % 4% Lipofectamine 3000
i 9% 24 hJa WAEANHY , 83T QRT-PCRAZ I LncRNA
SNHG25. miR-6838-5pf1 FOXKI mRNA [ %1k 7K
F. QRT-PCREZIS B K 51 WIF 51 H.1.2.2.

124 @fe3gsi 28 CCK-8¥: #41.2.3%E L fr) %
Y T244H 0 DL 2x10°/FLAEFR B 96FLAR 1, K597 24 hiG
N0 pLIICCK-8¥, 37 °CARLLW B2 h, TEEEIR
A HI 52 K450 nmAb HIROE AR .

BrdUvZ%: ¥ 1.2. 355 4L (1) % 4 T24 40 DL 5% 10%/4L
PRl B 24FLARH, 24 WIS II 10 pLi BrdU¥E W,
37 CCHRLLIEH 2 h, JHiL BB 52 BrdU S 15 L,
TS BrdUBH 40 i .

EEVE TV RS0« o 1.2.3 %5 YL () 4% 21 T24401 il LA
S}10%/FLEEFI B 6FLAR |, K557 14K J5 147 M 22 21 A IR
A LR VR R, 37 °C TR 8 4% 22 58 PR RS [ 58
15 min, 1M J5 F 45 SR 487637 °C F 44410 min, Giit A
DT SASHLET N AR T T i &

1.2.5 Western blot&| & & &A1 5L g Erdi
1.2 356 JL ¥y %4 T2420 0 . A F R SR /5 FR B
|, BEERNE QTS E SRk
B PVDFE L. —#Hip53. FOXKI1. Survivin.
MMPO. Twistl. SOX9. B-actin(FiBeuk N
1:1 000)7£ 4 °CHERMWE G, #IN P (1:5 000)7E
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37 °CHE B 2 h, B 5 &l B G R S IR I E 0t
26T K FEAE AT 2 &
12.6 et 25 RPIRSEE: B2 3554 m %
HT2440 1 DL 1< 107/ FLERD 2 6FLAR H, Fr 2 fd &
FEIEE90% LA I, 88 b 6 05 4 A5 Sk %o 4 B 2 i gk
AT B RIIR , 55 2 4 5 A0 J0 3G 85 97 B ks
7724 h, 4350 hAl 24 ) 40 R A RR S AT 40
B IR D E

Transwell 5256 : BF 1.2.3%5 L 1 2520 T24 41 i LA
1103/ FLEEFF B I 5 5 54 5 IR 11 Transwel /N = |
i, M TC MG R IR 5 R 7524 h, R = RINA I
THIE R LR 95 24 he 37 °C R H FH 4%%2 58 W [
5E 15 min, 1M J5 45555875 37 °C R 4% 10 min, i
R e AT SMLET R I 4E i iT
1.2.7 miR-6838-5p5 LncRNA SNHG253FOXK 148
EAER AT ROGERMHRE BRI R R
6 R BEHR 5 FE R34 1) LncRNA SNHG25 81 FOXK 1
54 A (SNHG25-WTHI FOXK 1-WT) 8k # 58 48 AU
(SNHG25-MUTAHIFOXK1-MUT) %} %] 5 miR-6838-5p
R (mi-miR-6838-5p)ak [ 4 X} HE (miR-6838-5p
NO) AP ET240 i . 48 h)E Bl 7%t K Eg Rk &
S5 RS I AF 0] 25 G 2R T 1 o

RIPAT : RIPAZLAREMILE VKIS o 225 T24 48 g
RBEH. BUEEE BB INPUE Ago2(5i1gG), JiE
R B RIS I B B A/GRESR T4 °C& At
T4iE 1 he RIPE MK ZBRAER 45 & 5 i
TRIzol LSFEHLE RNA, £54 1.2.2 QRT-PCREEZL;
il LncRNA SNHG25. miR-6838-5pf1 FOXKI

mRNARIEE M .
128 ##HEE B Ysi-NCH B # si-SNHG25
ZH ) T2440 M0 (1x10%100 pL)3eFh T4 5% 1 A4 R
B RS, RIS 0 E S R AR R AE I NCHL,
HoH . 4 JEALFEHR R, B H g 41 23 = A4 AR Al
&, $EEURNAM] T LncRNA SNHG25. miR-6838-
SpH FOXKI mRNAFRL KPR o AT b i) B
AR A AR BEAS B 7 2 ik, LS
1.1.
1.3 Zitoth

a4 SPSS 25.013:47 704, LI E+hrifE 2=
(xts) 27, R A TA) B0 (1 AH 2R AR TR 't 2R g S
IR & S LT A58, LR B R 3518 H ANOVA %y
BT (Tukeya 46 ), LA P<0.05K RN Z R BE
Gt E L.

2 R
2.1 LncRNA SNHG25. miR-6838-5p 1 FOXK1
mRNA7E FE Rt 2 4P - B RIK 1B

SR EHER, HIEWHHS SV-HUC-141
MLECHR , % bt e 2H 2 B 40 i (T24 . 5637 J% EJ)H Ln-
cRNA SNHG25F FOXKI mRNA/KF L i, miR-
6838-5p/K-F- N i (P<0.05), H. T2440 g =K F
Tk AR I W T, J5 28 B A M N A T
%o
2.2 KLEAT244H+ LncRNA SNHG25, miR-
6838-5pF1FOXKI mRNAZRIEIKF

R IR, Hsi-NCAL LR, si-SNHG2541 2441
it LncRNA SNHG25F1 FOXKI mRNAZKF[FE1IK

=1 QRT-PCR#&MLncRNA SNHG25, miR-6838-5pF1FOXKI mRNAZRIAKF
Table 1 Detection of LncRNA SNHG25, miR-6838-5p, and FOXKI mRNA
expression levels by QRT-PCR

’:l fpi%pe j‘j?gory LncRNA SNHG25 miR-6838-5p FOXKI mRNA
Tissue Normal (n=25) 1.03+0.35 0.95+0.32 1.02+0.33
Cancer (n=25) 1.6040.42%* 0.47+0.15* 1.5040.36*
Cell SV-HUC-1 (n=6) 1.03+0.04 1.0120.02 0.98+0.04
T24 (n=6) 1.80+0.15" 0.41+0.03" 1.95+0.16"
5637 (n1=6) 1.48+0.14" 0.57+0.04" 1.68+0.12
EJ (n=6) 1.37+0.11* 0.70+0.05" 1.45+0.04"

Fts; *P<0.05, 51E# 42, "P<0.05, 5SV-HUC-141Jf L% .

Xts; *P<0.05 compared with normal tissues; “P<0.05 compared with SV-HUC-1 cells.
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miR-6838-5p7/K T T} & (P<0.05). 5 si-SNHG2541 kL
5, si-SNHG25+in-miR-6838-5pZH T244H s 1 FOXK
mRNAZKF-F+ 51, miR-6838-5p7K 1 F&AK(P<0.05); si-
SNHG25+0e-FOXK 140 T2441l /i1 sH FOXKI mRNA7K
FTFE(P<0.05). W32,
2.3 EELncRNA SNHG2531% T24 4001858
BI~E3fEILERER, Hsi-NCYL L,
si-SNHG252H T24 40 Jitd b 48 i v 7). BrdUFH
K AERIEEEE . FOXKIA Survivin/k “F ¥ %
i, p53/K°F T+ (P<0.05); 5 si-SNHG2541 HL %%,
si-SNHG25+in-miR-6838-5pZH fll si-SNHG25+o0e-
FOXK 14H T24 2 g 41 g H 40 3% /7 BrdUFH P 26
VR . FOXK1M Survivin/KE 24 7HE , ps3

K B (P<0.05).
2.4 B{ELncRNA SNHG253HIT2440 8T 75

Kl 4~E 6 MR 445 R B7R, 5 si-NCA A, si-
SNHG254H T2440 g v 5 D 3% e 4l i s
PLEZMMPY. Twistl - SOX94 (17K F 44 R (P<0.05);
5si-SNHG254 FL s, si-SNHG25+in-miR-6838-5pZH.
Al si-SNHG25+0e-FOXK 1 £H T244H it 41 fifd, - 453 11 #x
ER. TR EE L MMPY, Twistl. SOX9%E
H 7K P15 1 (P<0.05).
2.5 LncRNA SNHG25. miR-6838-5p 1 FOXKI
HEERXREEN

A&, SNHG25-WT+mi-miR-6838-5p
H T24 40 i % Ot 25 Bl 1% 1 91 WK T SNHG25-

=2 QRT-PCRAEMZLAT244HA FLncRNA SNHG25, miR-6838-5pF1FOXKI mRNAZRA7KF
Table 2 Detection of LncRNA SNHG25, miR-6838-5p and FOXKI mRNA expression levels
in different groups of T24 cells by QRT-PCR

i?rijlljxp LncRNA SNHG25 miR-6838-5p FOXKI mRNA
NC 1.02+0.08 1.00+0.07 1.03+0.07
si-NC 0.98+0.06 1.01£0.10 1.02+0.06
si-SNHG25 0.42+0.03* 1.79+0.15* 0.45+0.04*
si-SNHG25+in-miR-6838-5p 0.45+0.05 1.39+0.11" 0.68+0.05"
si-SNHG25+0e-FOXK 1 0.43+0.04 1.82+0.14" 0.81+0.04"

n=6, Xts; *P<0.05, 5jsi-NCZHAHLL; "P<0.05, 5si-SNHG254LAH LE .
n=6, ¥+s; *P<0.05 compared with si-NC group; “P<0.05 compared with si-SNHG25 group.

si-SNHG25

si-SNHG25+in-miR-6838-5p  si-SNHG25+0e-FOXK 1

50 um 50 um 50 um 50 um 50 um

E1 BrdU&HT244MBrd UBH M 3
Fig.1 BrdU assay detecting BrdU-positive rate of T24 cells in each group

si-SNHG25

NC si-NC

si—SNHGZSin—miR—6838—5p si-SNHG25+0e-FOXK 1
’ N N

~ Smm
o AN Rt L

E2 SEMARSEHANSET24MEET BB E

Fig.2 Colony formation assay detecting colony formation number of T24 cells in each group
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a b c d e
s -
FOXKI | s M e S S 97 D
Survivin MGG S s —— |6 kDa

actn S 1 <D

a: NCH; b: si-NC4; c: si-SNHG254; d: si-SNHG25+in-miR-6838-5pZH; e: si-SNHG25+0e-FOXK 14,
a: NC group; b: si-NC group; c: si-SNHG25 group; d: si-SNHG25+in-miR-6838-5p group; e: si-SNHG25+0e-FOXKI1 group.
[El3 Western blot# & 20 T244H +p53. FOXK1FISurvivinZ H7KF
Fig.3 Western blot detecting protein levels of pS3, FOXK1 and Survivin of T24 cells in each group

R3 BET24MEEIETE B R LR

Table 3 Comparison of proliferative capacity of T24 cells in each group

1] G 71 (Diso) BrdU i /% I N
Group Cell viability (Daso) BrdU-positive rate /%  Colony formation P33 FOXKI Survivin
NC 0.88+0.07 67.25+6.03 135.19£10.23 0.85+0.04 1.03£0.11 0.96=0.07
si-NC 0.85+0.05 63.12£3.29 130.27£8.52 0.80+0.07 1.08+0.12 0.98+0.04
si-SNHG25 0.40£0.04* 27.36£32.15*% 41.28+5.13* 1.92+0.18* 0.56=0.04* 0.35+0.03*
si-SNHG25+in-miR-  0.67+0.05 41.58+4.12% 78.39+7.16" 1.50+0.14" 0.77+0.07* 0.64+0.05"
6838-5p
si-SNHG25+0e- 0.72+0.06" 44.8745.13% 85.33+7.25% 1.55+0.13" 0.85+0.05" 0.69+0.06"
FOXK1

n=6, Xts; *P<0.05, 5si-NCAHAHLL; "P<0.05, 5si-SNHG2541AH L o

n=6, X+s; *P<0.05 compared with si-NC group; "P<0.05 compared with si-SNHG25 group.

NC si-NC si-SNHG25 si-SNHG25+in-miR-6838-5p  si-SNHG25+0e-FOXK 1

Oh

24hfg

B4 XRAAZENSET240 05 OB &%
Fig.4 Wound healing assay detecting wound healing rate of T24 cells in each group

NC si-NC si-SNHG25 si-SNHG25+in-miR-6838-5p si-SNHG25+0e-FOXK 1

&

[El5 TranswellSEIA0 M & ET24 AT B AL E
Fig.5 Transwell assay detecting number of migrated T24 cells in each group
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WT+miR-6838-5p NC4H (0.44+0.02 vs 1.01+0.03,
P<0.05), SNHG25-MUT+mi-miR-6838-5p4l 5
SNHG25-MUT+miR-6838-5p NCH 2 [A]3% 14481k

B X (0.96£0.04 vs 1.01+0.02, P>0.05); FOXK]1-
WT-+mi-miR-6838-5pZH 71 7% ¥ 2 i i 1A T FOXK1-
WT+miR-6838-5p NCZH (0.33+0.02 vs 1.02+0.07,
P<0.05), FOXK1-MUT+mi-miR-6838-5p#H. 5 FOXK 1-

a b c

MUT+miR-6838-5p NC4H 2 [u] 3 PE 454k o & X

(0.95+0.06 vs 0.97£0.07, P>0.05). WK 7. 45

RuEsE/R, 51gGH#, miR-6838-5p5 Ln-

cRNA SNHG25(E, FOXK1)I1E Ago2hb K& &

(P>0.05).

2.6 FELncRNA SNHG25IH AR T2440 4 &
K8, Koz RE/R, Hsi-NCAHLLE, si-SN-

d e

MMP9 -- — S O kD
Twistl - - e — — 26 kDa

SOX9 - B —— —— 70D

Practin - G- —— > <D

a: NC41; b: si-NC41; c: si-SNHG254; d: si-SNHG25+in-miR-6838-5p4H; e: si-SNHG25+0e-FOXK 141 .
a: NC group; b: si-NC group; c: si-SNHG25 group; d: si-SNHG25+in-miR-6838-5p group; e: si-SNHG25+0e-FOXK1 group.
[El6 Western blot# | & 4ET244HF MMPY. Twistl FISOX9%E H 7K F

Fig.6 Western blot detecting protein levels of MMP9, Twistl and SOX9 of T24 cells in each group

T4 FET24MFEZEIF R LR

Table 4 Comparison of invasive capacity of T24 cells in each group

o 5 TR /% N 224l k=

Gr:)]ip i)j\jound ;efhng rate /% ;—uiibrzf?mirated cells MMP9 Twistl SOX9

NC 85.69+8.12 228.33+20.19 1.82+0.08 1.69+0.12 1.74+0.13
si-NC 88.60+7.05 245.98+21.09 1.78+0.10 1.54+0.13 1.76+0.15
si-SNHG25 30.23+3.10* 69.87£6.19* 0.56+0.04* 0.60+0.05* 0.40+0.03*
si-SNHG25+in-miR-6838-5p  51.22+5.03" 129.67+11.09" 0.88+0.06" 0.92+0.07* 0.79+0.05"
si-SNHG25+0e-FOXK 1 56.87+5.19 143.95+13.807 0.96+0.05" 0.97+0.06" 0.82+0.06"

n=6, xts; *P<0.05, Hsi-NCZHAA LL; "P<0.05, Lsi-SNHG25 4 AL
n=6, X+s; *P<0.05 compared with si-NC group; "P<0.05 compared with si-SNHG25 group.

5" CGGAUGUCAUCGUCCUUGCUGCUU 3’
Frrrrnl

3" UCCU-CAG-AACGGUGACGACGAA'Y’
Frrrrnl

FOXKI 5" CUUUACAUUGCUCACAUGUGCUCCUA 3’

LncRNA SNHG25

miR-6838-5p

&7 miR-6838-5p5LncRNA SNHG258, FOXK 19§ 5 B ML = &

Fig.7 Base complementary sites between miR-6838-5p and LncRNA SNHG25 or FOXK1

=5 RIPSZIGHMmiR-6838-5p 5 LncRNA SNHG258, FOXKI z |E) g% [5) % &

Table 5 RIP assay detecting targeting relationship between miR-6838-5p and LncRNA SNHG25 or FOXK1

miR-6838-5p5LncRNA SNHG25

miR-6838-5p 5 FOXK ]

— miR-6838-5p and LncRNA SNHG25 miR-6838-5p and FOXK]
Group LncRNA SNHG25 miR-6838-5p miR-6838-5p FOXKI mRNA
1gG 1.01£0.02 1.02+0.02 1.03+0.02 1.01+0.03
Ago2 8.11+0.85* 12.39£1.36* 14.48+1.45*% 19.65+1.05*

n=6, Xts; *P<0.05, 51gGHH L.
n=6, Xxs; *P<0.05 compared with IgG group.
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Fig.8 Representative images of tumor tissues in nude mice

6 RAVBRLALATR, FREUKZLncRNA SNHG25, miR-6838-5pF1FOXKI mRNAZRIEIE N
Table 6 Tumor volume, mass, and expression levels of LncRNA SNHG25, miR-6838-5p and FOXKI mRNA

in nude mice tissues of each group

415 iR A/ mm? iR L g

Group Tumor volume /mm’ Tumor mass /g LncRNA SNHG25 miR-6838-5p FOXKI mRNA
NC group 857.23+£85.12 0.84+0.07 1.02+0.02 1.03+0.05 1.03+0.04
si-NC group 879.36+75.12 0.86+0.05 1.06+0.04 1.07+0.03 1.05+0.06
si-SNHG25 group 354.67+40.39* 0.33+0.03* 0.50+0.03* 1.64+0.11%* 0.43+0.04*

n=6, Xts; *P<0.05, 5si-NCAIAH L.
n=6, xxs; *P<0.05 compared with si-NC group.

HG25H e AR . i & A 2 LncRNA SNHG25
MFOXKI mRNAZKF ¥, miR-6838-5p7K~ -1
(P<0.05).

3 g

JB5 i A& — PR B AR S W R R G R . R
EHEFARBA BT« A7 MR RAIT IR, &
PG AR B RS BGE , (EAE o
AR R AR R R 5 B0 PG T L 2= L
DRI, VRN T M B 1 A AL 1) 5 i e B 5
Wt I g 1 a T B R .

B & 7 T AW R AL 22 A TR B
LncRNATE 4 F 7K1 bk 2 DR AR 1 9 1 0k I
WHEEERH AR Tz WIEsL M G B FIE S,
LncRNATE 5% it g8 1 & J Fi s A8 1ok 72 o R 38 AN AT
B IAE. bl LncRNA GATA3-AS17E B it
e A SUR AT b 2 2 B, JF S EEH. dk
ARG A %, il 5DDXSE (M4 & s
Wnt/B-cateninifi % M T 34 5 [ B R B b 7 g 4= 2%
£, LncRNA GATA3-AS1/E 5% bt bR % 1 i i B3 1l
JE AR B R TR 4y 7 00, Zs AR A VAR ST R
LncRNA MIR210HGYE Bt 21 2 w3k 1A, MY
T 1% Pk g JUL 2 R T Rk B 25 B A A R VR, v L
A] A B I R VA T A AR AR R A PR S PR
52 AL, ARREFURIL, BT IEE 1) b 215k
SV-HUC- 141}, LncRNA SNHG257E B2 it Ji 20 24 LA

F T24. 5637 ENF Bt A i & b 3 RIS RIA S
#o SR, LAME BT I AR UESE LncRNA SNHG25
T I It g v 1R 2 155 100 B FAH DG TR E L o BRI
AR ORI J5 2k — RPN AL, RN HIHT LncRNA
SNHG257E b5 ke o ¥ Thie K AH S E F AL . 41
Mo ThRE S 45 R RN, mIk LncRNA SNHG25f8
AN T2440 M3 G, BARR IS 71T B
BrdU#s N & 950/0 DL B V6 T OB PR A X — 355
IR EBE A Survivin )R IA N A pS3 IR IL
. R Survivin B ik H 6 40 B R TR 4E R
ST 1 8 B AT, LR b R A A R R 8 i
FEREEE, 52 A, pS3st—Fi s Mmsl & A,
1T He 7 i 8 L S AP SR 3 T o) 4 PR g U ot
4b, LncRNA SNHG25E 7] BFAK KR & & R DL G
M E R, R X MMPY. Twist] f1SOX9%E 1%
A B AIEER . HEHE, MMPOAZ —FiAL S 4
JE B AV, AT R RS R T R A BT, TR B
B S R 7 Twist LISOE SOX92 5 _F Ry — ] Jof B Ak it
P2, e A M R 15 SE AR T B ey U, g AMA
W45 SR B R, MK LncRNA SNHG25 1] & 25 41 il 4
B PN T244M L 0 RE e Jg . Bk &5 IRAE/R T il
LncRNA SNHG257E % Bt J oh R 35409 Th e (1 4= 4
Sy

AT 0, LneRNAJE I 45 FfmiRNA, [ [
WL E AR, S 5L T RE i e,
LncRNA SNHG25W A4, B FLUESE, LncRNA
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BRI

SNHG257E & W4l B Al divh R ik, IF A
LncRNA SNHG25 = &K I8 B #0447 J1{& T Ln-
cRNA SNHG25R Kk B3 K EAER . DRe kit
LW, BAK LncRNA SNHG25 7 3@ iF miR-497-
Sp/SOXAFi 40 ] PR I8 40 i 3% 5 AN 42 28 30 1M R 45
PURAEA U, Si4h, BHIFN T B S0 05T A
ESZ LncRNA SNHG25 /3%, 1 ik LncRNA
SNHG25 A 33 56 4+ 1 45 & miR-497-5p 1E 7] i 4% i
[ PR A T (fatty acid synthase, FASN)ZRIA | 2k ifiy #i il
B AU AN MG B . I A RN 28 T L o U
AT 78 K X5 Z A1 RIPSE IR E K, LncRNA
SNHG25 1] E 78 24 miR-6838-5p /> T iE4n . CH M
FUIRIE , miR-6838-SpfEFLIRSE « B B 55 2 Fh iR
R RFRIA , i 7 S dE g RNA(circRNA B,
LncRNA) NI R 2 53 M an e s iE . 1=
28 DA R 8 A LS HE A AT N U020 E R g 4 21
A, miR-6838-5pfikiRik, 525 P i
HHRIRA 2. MK LncRNA SNHG25H, , miR-
6838-5p ik Ik, IX IR 3 A AE S I A 4%
ER . E— PR, @K LncRNA SNHG25H)
[i5] B 4101l miR-6838-5p #1532 1A AJ B {2 98 55 LncRNA
SNHG25 T 1 XF 155 e g 248 o 358 5 A A% 1 41 i
Mo ek, did e —2 0 K, FOXKI7Z miR-
6838-SplI#LIE A . W 9T s, FOXK1&— R4
W AN YRR RO TE R
K. Z IR IS, FLAE R Dt e 4 2R RN 48 i
BRIk, WENZ A miRNA R R 2 5
B I g 1 8 B AL £2 2220, AN T RoR , i RIA
FOXK 1 0] B & % 59 M ik LncRNA SNHG25 %} T244f
NS GE AT RS Be D A HRIE T . FIR S RN, Al
filt LncRNA SNHG25i# i i miR-6838-5pHI &KX,
T I FOXK 1 2232 ; i ##i miR-6838-5pak i Fik
FOXK 1 A] Wi 3240 2B, $#7~ LncRNA SNHG25
3 I I miR-6838-5p A FOXK 1 223, k1M #0i Ji%
PO gess () R A2 R o

zi b, R LncRNA SNHG2S5# i 78 2443 1-ifF
4R Bt miR-6838-5p, MM BR Hoxt $E 5L [l FOXK 1
(R4, 388 T DA PO e A PR B S RIS R, =
Feak KT AT RE T % kg ()12 W YR 9T B AN
o SRS, AR TN B R w L Se gt 1
B AR, B AT R R TT SRR SR TR iR
1o SRMAWFAEE—E AL, HIRARTIIR

i = E A 525G 5 458 IF LncRNA SNHG25/miR-
6838-5p/FOXK Ll ¥ AT 3% 6 R | Jo el m i 4t
M YL SIG i — P AN % 58 -1 N U RN A(competing
endogenous RNA, ceRNA)M %5 (1531 HAEMLHI .
U, R SR8 B AT 2 2R AR T R A AR R o = 1
TR EL | Rk 454 THCHM B 5 (Ki-67) MR T
(Caspase-3)bn &4, LA 4 [ PPl LncRNA SNHG25
AR N LA . EAE, si-RNABKASOH#E A LncRNA
SNHG25 1% 75 AT AR . fEmtE 52 at%E
5 THI ) R 75 Bk — Dt 9 2P SR AR R 45 24 5
IXEETIEFE AR AN K N LncRNA SNHG251F B [t Je
AT R AR N PR A B AL B R SRR, HEBD I
LRI T30 1 1 S S P
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