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RBM15 promotes proliferation, migration, and invasion of cervical cancer cells via the
TMBIM6/TGF-p/Smad axis

Jia Ke, Zhao Fang, Huang Haiwei, Zhang Lin (Department of Obstetrics and Gynecology, Zhangjiagang Hospital Affiliated to Soochow
University, Zhangjiagang 215600, Jiangsu, China)

[Abstract] Objective: To investigate whether RNA binding motif protein 15 (RBM15) promotes cervical cancer cell proliferation,
migration, and invasion through the transmembrane Bax inhibitor motif-containing 6 (TMBIM6)/TGF-p/Smad axis. Methods: Tumor
tissues and adjacent tissues were collected from 82 cervical cancer patients who underwent surgical treatment at the Affiliated
Zhangjiagang Hospital of Soochow University from January 2023 to January 2025. R was used to analyze RBM15 and TMBIM6
mRNA expression in The Cancer Genome Atlas (TCGA) database. Immunohistochemistry and Western blotting assays were used to
detect RBM15 and TMBIM6 protein expression. Kaplan-Meier curves were used to analyze the associations of RBM15 and TMBIM6
mRNA expression with the prognosis of patients with cervical cancer. Cell Counting Kit-8 (CCK-8), scratch, and Transwell invasion
assays were used to evaluate the effects of RBM15 and TMBIMG6 on cervical cancer cell proliferation, migration, and invasion. The

sequence-based RNA adenosine methylation site predictor (SRAMP) was used to predict N*-methyladenosine (m°A) modification sites
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in TMBIM6 mRNA. RNA immunoprecipitation (RIP), RNA decay, and rescue assays were performed to investigate the interaction
between RBM15 and TMBIM6 mRNA. Methylated RNA immunoprecipitation quantitative PCR (MeRIP-qPCR) was used to detect
m°A enrichment in TMBIM6 mRNA. Western blotting assays were used to assess the effects of RBM15 and TMBIM6 on TGF-B/Smad
pathway-related protein expression. Results: RBM15 and TMBIM6 mRNA expression levels in cervical cancer tissues were higher
than those in adjacent noncancerous tissues (both P < 0.05), and the positivity rates of RBM15 and TMBIM6 were higher in cancer
tissues than in adjacent noncancerous tissues (both P < 0.001). RBM15 and TMBIM®6 protein expression levels in HeLa, MS-751, and
SiHa cells were higher than those in Ectl/E6E7 cells (all P < 0.05). The positivity rates of RBM15 and TMBIMG6 in cervical cancer
tissues at FIGO stages IB2-11B were higher than those at stages IA-IB1 (both P < 0.05). The 5-year progression-free survival rates in the
RBM15 and TMBIMS6 high-expression groups were lower than those in their respective low-expression groups (both P < 0.05). RBM15
mRNA expression was positively correlated with TMBIM6 mRNA expression in cervical cancer tissues (P < 0.05). SRAMP predicted
high-confidence m°A modification sites at positions 960, 24876, and 25203 in TMBIM6 mRNA. RBM15 overexpression increased,
whereas RBM15 knockdown decreased, TMBIM6 mRNA and protein expression in HeLa and SiHa cells (P < 0.05). TMBIM6 mRNA
was significantly enriched in RBM15 immunoprecipitates compared with the 1gG group. MeRIP-qPCR showed significant m°A
enrichment at positions 960, 24876, and 25203 of TMBIM6 mRNA. RBM15 knockdown shortened the half-life and reduced the
stability of TMBIM6 mRNA. RBM15 knockdown inhibited cervical cancer cell proliferation, migration, and invasion, whereas
TMBIM6 overexpression reversed these effects. TMBIMG6 overexpression increased TGF-B1, Smad2, and Smad3 protein expression,
whereas RBM15 knockdown decreased their expression; TMBIM6 overexpression reversed the effects of RBM15 knockdown.
Conclusion: The results suggest that RBM15 may increase TMBIM6 mRNA stability through m°A modification and activate the
TGF-p/Smad pathway, thereby promoting cervical cancer cell proliferation, migration, and invasion.
[Key words] cervical cancer; RNA binding motif protein 15 (RBM15); transmembrane Bax inhibitor motif-containing 6 (TMBIM6);
TGF-p/Smad pathway
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i 1 #% TMBIMG6 541 TGF-B/Smad 15 538 % , 12 1M1 1
W1 S AN G G E A AR 28, N S B R VR T
PRI -

1 MR5EE

NE B s (OWNR , K42 TR KBS s 3D
ik 58 (O HIRS 5. HERRbRE: (D& I
U LA F AR R s (2O & EH OV E
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1.2 @Rk = &K F S

N B #0841 s HeLa MS-751 . SiHa J% 1F & 30
- B2 40 &R Ect1/B6ET7 304 1 32 [F #7055 75 4 (- ek
o0 (ATCC) » 3495 ! Transwell /)N = W H 3%
Corning /A &) , MEM.DMEM 5 7¢ 8¢ K& Jifs 24F L& W H
Bt M DY Z= F /A # , Lipofectamine 3000 ( 7% 5
L3000015) i) [ 3 5 283K K 2 |], PV-9000 2 4 9% 44
ZU X & B b R 2 S A R 10 R
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SR, 45 RBM15 i3 TMBIM6/TGF-B/Smad li i i3 £ 28 41 f s 5 3 E 7% K 12 28 . 901 -

R 7 & (T8 5 RR820A) ) H H A TaKaRa A 7 ,
RBMI5 #if& ( 1% 5 ab96544) . TGF-B1 it {4 ( 52 5
ab215715) .GAPDH $i & ( 75 ab181602) . Smad2 i
1A (17 5 ab40855) Al Smad3 Pk (755 ab84177) I H
% [H Abcam 2 7 , TMBIMG6 $i 1& ( % 5 HPA017378)
5 B 3% E Sigma-Aldrich 2 & , 31 ¥ K % % H
Primer3.0 #/F ¥ 11 I B g A2 K 2 7] & B, B 1 X
HE R & ¥ RNA (short hairpin negative control, shNC) .
shRBM15 F1 shTMBIM6 % & ¥ , LA K& RBM15 Fll
TMBIM6 it ik 5 8 0 B H i 35 B AR &
" o Varioskan LUX % £ T)j 88 M b5 1 0 H 3£
Thermo A %] , Tanon 4600 %4 4= H 24 % & 6 14 43
M1 R 4t 5 |3 Tanon /A 7] , PowerPac Basic 4 H 7k
AR 12003154 B AR A 8 B 5% [E Bio-Rad A 7],
Applied Biosystems QuantStudio 6 % 52 [ % ¢ & &

PCR W H 3£ [E ABI A ], 1X73 B8] B 5%t B st
4 H 15 & Olympus 2 ] .

1.3 RNA # . i% # 5 & RT-qPCR 4 ] RBM15 #=
TMBIM6 mRNA % i&

V5 - 220 R AL B 0 IR NN TRIzol 357
WIS Rt . R ST - T 2 B8 4t
&L RNA, f§7 ] NanoDrop Ml 7 RNA ¥ B, DA Azeo/Azso
FEAE N 1.8~2.0 B EFEAR G o 1% HE PrimeScript i
e s ) U BH AT 10 e 5%, B S cDNA T--20 °C
A7 BAMFEARKIANEFL. RT-qPCR VA R
TB Green Premix Ex Taq I1(2x) 10 pL, #5147 (10
umol/L) 0.8 pL, T ¥iF 51 # (10 umol/L) 0.8 uL, cDNA
bR 2 uL, RNase-free 7K 6.4 uL. qPCRF£/7:95°C 5
min; 95 °C 30 5,60 °C 30 5,72 °C 34 s, i3 40 K. K
2 AR R RIA . SITFAI LK 1.

#1 519FF
GlEY)| k(5 —3D TS —3D
RBM15 CATATAACCCCGTCAACGCAG GCAGCCGCCACAAACATAC
TMBIM6 TCAGCGCCTTTGTGAGGAG CAGGCAAGGATCAGGTAGGTG

TMBIM6-960
TMBIMG6-24876
TMBIM6-25203

ACCAAACCAAAGCCGTCATCA
TCGAGGACGACTTCAACTATGG
GTTTGCCCTCGGATCTCTGG

GAPDH ATGACACACACTCACTGATGC

GGAGCCAGTAAACGTATTGGAAG

ACAGCAAAATTAAGGCAGGACTC
GCTTCCAACAGCGTAAATCCAA
GCTTCCAGAAACCGTAACAGGT

1.4 RNA % Jz & ¥ /& (RNA immunoprecipitation,
RIP) k4 RBM15 5 TMBIM6 mRNA #9 £ &

H = 2% 40 il HeLa. SiHa £ 77 £ 4 80% I &
B, A8 i ¥4 1% B 3k 2% i W (phosphate-buffered
saline, PBS) ¥ % 2 X, I A% 1% Nonidet P-40 (NP-
40) B RIP Z& M, UK F 24 15 min, 4 °C.14 000 x g
20 10 min, Y4 B . HU 50 pL Protein A/G 4
Bk, FHIPBS BE¥ 3 k. LIRS pg It RBM15 $it
s, I REAE NN 5 pg [ F4 1gG Hidd, 4 °Clig#
N2 h, PR SHEERSE A F RIP 2R s 3 TR LA
LR RE S DU, B4R E B RS .
HAN 100 uL RIP 22 #3 F11 10 uL 25 [ /#§ K (Proteinase
KO f# 5 RNA, 55 °CJ % 30 mino K A1 i 40 g 24 -
THEBIMAUE-HEER E BV I EAT DT IE R & - N
A 1 mL TRIzol LS, #% TRIzol i £ EL RNA, Bt 5 #17
Wi 5% Je qPCR R B B R A AT D) « B BG4 =
RBMI15 % TMBIM6 mRNA 7K “F/IgG 41 TMBIM6
mRNA 7K.
1.5 7 AL RNA %% 45 % & & PCR (methylated
RNA immunoprecipitation quantitative PCR, MeRIP-
qPCR) ik 45 TMBIM6 mRNA #) m°A ‘& &

A+ B 20 40 ) HeLa. SiHa % 7% 25 80% I & /% ,
PBS ¥E¥ J5 K H TRIzol VA HUE RNA . HU10 pg &
RNA, Il A RNA F BAAL 2 1% , 94 °C B2 5 min, K
RNA H Btk 2 200~500 nt, 3K ZBEDTHE 1 1Y
RNA. HU50 uL Protein A/G 4B , PBS ¥4 3 VK, I
5 pg PimeA Pk (B 1gG K HED , 4 °CHed [ M 2 ho ¥
T BAL RNA 5HR-HEER T G IR G 4 °Cle it i &
. 5 0.1% SDS ¥ 25 RIP 2 ek 4 IR,
BrAERR LS A . N 100 pl & 25 B K 3% i 27
VR, 55 °C % 30 min. > F TRIzol ¥ #£ B RNA,
HEATE B % PCR (quantitative reverse transcription
PCR, qRT-PCROZll , 115 m°A ‘B 54K
1.6 7% # % D 4325 RT-qPCR # ) RBM15 &1k
# TMBIM6 mRNA #4 2 M #) % v

¥ = %5 48 il HeLa. SiHa 4 & shNC 41 Al
shRBM15 i fiCZH . 40 3% 7% 2 80% V& FE I, A
5 ng/mL 2B 3 D FH I 4% 5%, 73 1 T 0.2.4.6 hif
LY, %3 NEFL. KA TRIzol I EL RNA
I AT W 5%, B JS >R A RT-qPCR £ il TMBIM6
mRNA 7KF, 115 mRNA 32 1, 2 mRNA 5248 i
2k, H AN R B[R] A 5 20 TMBIM6 mRNA 7K - ()



902 o [ RI AR A T 4 3K, 2026, 33(8)
FE o 1.9  Western blotting #* 4 #] RBM15. TMBIM6 %

1.7 %% 48 AL 5 Sk A M) g AR % 4 4L RBMILS F»=
TMBIM6 % i

B FeE A S A ISV R BT 60 °CHt
FEH 30 min, —HK T L 11 &2 10 min, AR E 2
BEARKAL o B0 BT 2 Wb AT A R A 2 v i (pHL =
6.0) R THEMEE , HARWHE = . PBS L3
I, TN 3% H202, % i < N 10 min, £ H PBS 1% 3
o N 5% 2 1fiF 1 25 [ (bovine serum albumin,
BSA), Z i 3 14 30 min; % il RBM15.TMBIM6 —#it
(1:1 000D ,4 °CHg &L N IS 5 LAEFR AL 1gG B AR —
PUE R BHPEXT B . 3 I BUR 1 S AL ¥ B (horseradish
peroxidase, HRP)¥ric —-$T, % i W 30 min; K H —
G R e % (3,3'-diaminobenzidine, DAB) ¥ % 3 min,
TPARKE Je% 1 min, It 7KIR ¥ 10 min. 28 i 7K < 3% BH
Jei o FH AR PR S o, 7R BB N BRI A . YRy
FRUE : Je im0 N 0T L1 GRTE 2 (38D .3
CER A8 5 BH 14 28 LG A7) 9F 23 28 0 (< 5%) 1 (5%~
25%).2(26%~50%) 3 (51%~75%) 4 (> 75%) . %
G VP = R E VR 5> < BH 4 B B 5 1F 43, 0~1
Sy B, 2~ 1243 A .
1.8 RBMI15 &k . TMBIMG it % i B J% A4 2m e
A GG A 5 B E

H N B0 41 M HeLa SiHa 73 9 4 25 : 919 %0} 8
ZH (NC, &4 shNC [ P %5 B #5 ) L RBMI1S @ fik 21
(shRBM15, & % shRBM15 % & 3% RNA J§ 5 ) -
TMBIMG6 i % iA 2H (0e TMBIMG6 , 8 4 TMBIMG6 i 3%
K9 75 L BE A % R 4L (shRBM15+0e TMBIMG, 4 &
J& Gk shRBM 15 il i 93 B 5 TMBIMG6 i R 3k 5 85D o
AR 5256 - 5 = 2508 4 1] HeLa . SiHa PL 5 x 105/M/4L
BT 6 fLAR , 55 7% & 60% I & B, ¥ shNC 8L
shRBM 15 J5i 2 UM A A fitd 71, 37 °CHi¥ & 48~72 h )5
WA s R 2 pg/mL MRS B K i ik 3~4 d Ji5 , i3
178 FFI mRNA AL . 3k 3R 38 5256 - ¥4 HeLa. SiHa
YU S 7R 2 80%~85% I A I kAT B2 I 4, 7 N
XA \RBM1S i ZRIAZH AT TMBIMG6 it 3Rk 4 5 22 1%
W EE Z Ik 3~4 d 5, JEHUEE A mRNA #EAT R I
shRBM15 + 0e TMBIMG6 41 J& 42 iy 7] & 5 i i 4%
15 < 20 B A B IR 60% B, S i N shRBMLS 9 B ¥
(MOI = 20),37 °CHi¥ & 48 h; =14 %5 % (2 ug/mL) i
2 d, IR1E R K RBMIS 400 ; T 0 1k 52 9 L
I TMBIMG6 it 3 3£ 97 5 ¥ (MOI = 20) , 37 °C 4k 4
§5 B 48 h PR AE ) 2 pg/mL MEIA TS E L IR % 3 d,
FRA5 A I A8 8 B RBMLS L it 22 38 TMBIMG F XU
LA MOk s T A 4 40 i [P AR T 38 5 T a4
S

TGF-B/Smad il ¥4 48 X & & % ik

WSS TG S5 40, PBS 35345 2 VK, NN U f
REYTHE 73 M7 (radioimmunoprecipitation assay, RIPA )%
RV, UK 2% 30 min. 4 °C.12 000 r/min & > 15
min, B _FJE , SR B — ¥ Wk B 2 (bicinchoninic acid,
BCA) VMl 5& 8 E KR L 5 NN 5% SDS B AR 28 i,
95 °CAZME 5 mine SR+ = br FE B R AN 5 T A ok i
i 52 HL K (sodium dodecyl sulfate-polyacrylamide gel
electrophoresis, SDS-PAGE) , &L L F£ 50 ug 55 4 , 79
HILL 80 VIRZAO AT 120 V(43 B Lk » BL A IR
BWiEEZzERK®. ¥Rk &KL
(polyvinylidene fluoride, PVDF) [l i H FZ 3% ¥ 1 min
WAL, SR BV DL 200 mA 1 I 5 I 2 h I B IE i
JERE . FH 5% W 4= W58 1 2 h, 23 il N RBM1S
TMBIM6. TGF- B1. Smad2. Smad3 /% GAPDH — #i
(R REEL B2 9 121 00004 °CHESh I & i % : oA
HRP brid 90, FIRESNME 1 he RH TBST Bk 3
K, B IR 10 min. K H 1 5% 1k 2% & )% (enhanced
chemiluminescence, ECL) V% 2t , % 111 JE & ECL A/
B, N A % . Tmage] B 2%
WLt HREE S NS EBE A,
1.10 CCK-8 %45 RBMI15 &k % TMBIMG6 it % ik
*+ HeLa.SiHa 0 Jf. 34 74 4% 35 6

T AL B4 K 3 HeLa SiHa 40 g, i 5 5% i &
5 % 10*4>/mL, 4% 100 puL/FL(Z1'5 000 /™41 /L) $2 F4
T 96 FLHR , B ZFLINN PBS DL/ 288 T-Ht . Si
W HE 4% :NC 4 . shRBMI5 4 . 0eTMBIM6 4 .
shRBM15 + 0e TMBIMG6 BX 545 K2 , R4 1 B 6 /M=
WAL e O B (s D se R 7R 2k,
D . T 0.12.24.36.48 hA] AL, AEFLITN 10 ul
CCK-8 AW, B IR IR S . 37 °CREYG M1 h i »
{ifi FBEEAR SO 52 450 nm I8 4 Ak )5 %6 B (D) H
1.11  X|J& & Transwell 12 % 5% 1242 RBM 15 A& &%
TMBIMG6 it % i 3} Hela.SiHa 28 J8.iE 45 .12 £ 69 % vf)

RIJR 256« K 4% 2 HeLa. SiHa 40 B LL 5 x 1054/
FLEEFR T 6 FLA, 15 97 & 90% I & 1 5 , Fl L # ke sk
e E RIR I IR FFRIR %6 FE — 80 PBS YR 3 Ik, 2B
it Y% £ 0., B 452 JC 1ML DMEM 15 9% 5 (HeLa 20 ) 5
JEIML3E MEM 15 77 55 (SiHa 40 i) 3E47 55 9% , W ER 40
W IER A RT3 T 0.24 h R FAE E %
TR E CCD T B RAAER — M B,
Gt — TR A =200 ; J9 PRAIE [R] — LB 3 )5 7T L, 41
HEHT7E 6 FLARUEC EB AN A A2 5 2B Awid 3 Ak 3] 52 e fir
R BEUCHA IR R o R RO AL A, AR 2E 40 it B AT 32 E
SR IC LT B A7 S . 8 Imaged 4l 2 KR
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SR, 45 RBM15 i3 TMBIM6/TGF-B/Smad li i i3 £ 28 41 f s 5 3 E 7% K 12 28 < 903 -

i J% . Transwell {2 22 5256 « {fi FH 50 puL Matrigel (1:8
i B 04 Transwell /N Z JEE, 37 °ClE 6 4 ho THAL#
“H HeLa. SiHa 4H s , LA TG L35 1% 77 4k 8 O 58 o 82
22 x 10°4/mL; _FEZ A 500 pl 40 fe &, T 5
A 600 uL % 10% a4 MG 3 k. ®iae24h g,
HAMBEEE EEREZEBAMM, KH 4% 2 B H &
(paraformaldehyde, PFA) [ %€ 30 min, 0.1% 2% &y 45 4%
420 min; % U8 N BEHLIE RS S HLEF (x 2000 97 1
FEUT R A
112 %t e

K FH SPSS 26.0 8 AF i AT Gi vk 40 #r, IR FH R
(4.2.1)43#T The Cancer Genome Atlas(TCGA) & £
s, H ggplot2 (3.4.4) 24 K] . K H Kolmogorov-
Smirnov £ 45 VAL TH E ORI RS s fF & IEAS 0 A
PIECHE DL x + s R, AL TR ELBCR FH eh e o o250t
BEAZR (%) R , I LSRR F ki . 20 4 TR)
7 5 R BRI 3R 7 22 90 W s 5 B AR R 58 P < 0.05, T
K H] Tukey VEBEAT H /5 WP £ HELE . X T CCK-8
SIS PR 22 I [A] 4 AH EE I B s SR R R
SR TT 200, K5 BN 548 RN . ROV 1
953 AL PR AN (4 2H A0 i 3 Bl A AR 2 D) N2
DR BT ) R i 35 77 B () E < 240 o 34 B 2 A AR 1k
) A8 HSL A 3 2H < N TA) A8 B80S (A [) 4k 25 2 4
Ji 3G Bl I (R AR A A R R E R . AR
N G2 R (P < 0.05), M40 8] S 3047 43 )2
I3 M, & W] AN SR FH B 3 7 22 23 A Cone-way
ANOVA) Ff 47 Tukey # 5 2 B L #. R H Pearson

>

— B
8 —+
4r ==

|

RBMIS  TMBIMG6

B EHAR

mRNAAARX RiE &
log, (FPKM+1)
[e))

@}

Hela MS-751 _ SiHa _ Ectl/E6E7
TMBIM6 m- 40000

TMBIM6

FHOR BT VPAL AR SR A AH G . 56T TCGA $udls
rh B 318 BE AX RBM15. TMBIM6 mRNA % ik &, %
I X-tile JAFTH 5 0 G FHE , 45 MoK 4 R A R
43 N RBMIS5 & %k 4 \RBM15 £ 3 15 4H . TMBIMG6
151 #5 4H H TMBIM6 IR £ 5 4 . R H] Kaplan-Meier
TR A AE (OS) AN 5 4E Tk Jig AE A7 (PFS) il
4, I H log-rank # 36 L A M A7 2 5. DA P <
0.05 %2R BEH SR EE L.

2 # B

2.1 8 HE ML m AL T RBM15. TMBIM6 % ik &

TCGA ¥4 & 43 87, 5 30U 41 23 RBM1S
mRNA.TMBIM6 mRNA ik ¥ & T 55 A, 257
BHYit#m L P<0.05, K 1A) . Gy db g
g R IR , RBMIS S8 T8 41 2140 i A% AN 40 e e
TMBIM6 JE 7. T % 2H 2340 ffa Joi (B 1B) i 2H 2
RBM15. TMBIMS6 FH % 2 73 7] 4 73.17% (60/82)
75.61%(62/82) , & T4 57 42 6.10%(5/82).7.32%
(6/82), % 7 H G it % 8 L ()2 = 77.094 . 78.784 ,
¥IP<0.001). & 305 4 HeLa, MS-751. SiHa
RBM15 & FARXSRIE & H9(1.14 £ 0.22) . (0.97 +
0.20).(1.20 £ 0.18), IE¥ 5 2 _F 2 4Hi il Ectl/E6E7
J9(0.19 £ 0.06) ; TMBIMG6 & 4 # %f % 15 & 4> 5 N
(1.20£0.27).(1.11 £ 0.23).(0.96 + 0.18) , Ect1/E6E7
gl B N (0.21 £ 0.07) » F 2005 41 B RBM1S.
TMBIMG6 & H #1455 5 T Ectl/E6ET 4 , 2 7 H 4
B P<0.05,H10).

& @i RBMIS Sk o gmzarl ™
o Z

'P<0.05:""P<0.001.
A:TCGA ¥¥i /% RBM15 mRNA . TMBIM6 mRNA 1A ; B: B Ui 2L 41+ RBM15. TMBIMG6 & (4 %15 () 2L 2, x 2000
C: B FUE 40 i RBM15. TMBIM6 &5 (A £k .
El1 EHEELME+ RBM15, TMBIM6 B FRIA

2.2 RBMI5.TMBIM6 & % & 5 g # /% & ¥ FIGO
AR B AKPES 48 %

FIGO 7 #i I B2~ 11 B #1 & %y 2L 21+ RBM15.
TMBIM6 & A FHME R T T A~ I B1#, ZREH 4
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R X (B P<0.05,%2). TCGA ¥ JFEAA7 7y
M1 i 7~ , RBM15 mRNA 15 K148 41 . TMBIM6 mRNA
Ik 4 5 4F PFS 0 AR T & H KRB A,
=5 H g 2% L (HR = 1.920,95% CI = 1.190~
3.110,P=0.008; HR = 1.711,95% CI = 1.062~2.750,

P =0.027, B 2). RBMI15 mRNA.TMBIM6 mRNA
IR % BRI S 4 OS R I, 2 71
TGt 25 L (HR = 1.430,95% CI = 0.900~2.290,
P = 0.134; HR = 1.440, 95% CI = 0.904~2.310,
P=0.125,K2).

R2 SHELALFRBMIS. TMBIM6 R SlRFARFIES M LR

ZH BE RBMIS M [n(%)] P TMBIMG6 BH % [1(%)] 7 P
Go I 1.855  0.173 3.734 0.053
<60 42 28(66.67) 28(66.67)
> 60 40 32(80.00) 34(85.00)
R 1.522 0217 1.339 0.247
iy 50 39(78.00) 40(80.00)
i 32 21(65.63) 22(68.75)
JiEd e A% /em 3376 0.066 2.076 0.150
<4 46 30(65.22) 32(69.57)
>4 36 30(83.33) 30(83.33)
IR 0.188  0.664 1.154  0.283
<1R&Z 49 35(71.43) 35(71.43)
> 1242 33 25(75.76) 27(81.82)
TR 2919  0.088 3.381 0.066
NG 47 31(65.96) 32(68.09)
Kotk 35 29(82.86) 30(85.71)
FIGO %) ¥ 5474 0.019 6.136 0.013
[ A~ IBI 46 29(63.04) 30(65.22)
I B2~1IB 36 31(86.11) 32(88.89)
Ny 2540 0.111 3.410 0.065
e 26 22(84.62) 23(88.46)
& 56 38(67.86) 39(69.64)

2.3 RBMI5 # 7% TMBIM6 mRNA # m°A ‘5 &£ 542
B H Rk RAR T

B 30 2 24 FF RBM15 mRNA 5 TMBIM6 mRNA
FiE 2 IEMZE(r=0.574,P<0.001, B 3A). FIF¥ET
JF ) RNA IR F A A7 s Tt T2 (sequence-based
RNA adenosine methylation site predictor, SRAMP) Tl
TMBIM6 mRNA 541 ] meA A&7 5, 45 5 27 960
2487625203 A7 i A9 1y AT A BE meA B s (3B
IAHNSEES 7 , 7F HeLa  SiHa 40 i 615 RBM15 /5
TMBIM6 mRNA ik T s i fill RBM15 J& , H mRNA
FILBRIK($ P < 0.05) , TMBIMG6 2K [ Rk AL a5
mRNA —%((E3C.D). RIP-gPCRZ5REIR, 51gG4l
FHEL , RBM1S ik B Uiie ) 1 TMBIM6 mRNA {2 3
EH(P<0.05), 7~ RBM15 1] fit 5 TMBIM6 mRNA

454 (3E) s MeRIP-qPCR 25 i 7k , TMBIM6 mRNA
41960 24876 . 25203 fi /5 me A & 5 15 7 T IgG 4. (%)
P<0.05,E3F). RNA AL IR, @i ik RBMI1S
J& 24,6 h ) TMBIM6 mRNA % 7K F 1% T shNC
(P <0.05), H mRNA -3 I Faoe PR (&
3G,
2.4 RBMIS 330 H] g 3 & om e 38 78 | i A BAZ
%, TMBIM6 it & ik 1% 455 3

CCK-8. ¥l JE & Transwell 1 28 Sz 46 45 B B,
RBM15 i fik 2 TMBIMG6 i 1A 4b £ f5 45 4 [|) 22 S+ A
GiitEm X (P<0.05). MR, B RBM15 ] fijii
B S A MG 5 T 1R 2%, i Rk TMBIM6 1] i
LR (- 4A~0).
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100 RBMI5
— k&L
— WL
9 |
b g
1;71- 80 ti.
%) &
<) [~
70 |
60 1 1
0 2 3 5 0 1 2 3 4 5
s i) / 4 I} ] /4
100 TMBIM6 100 TMBIM6
— f&%A — Mk
— ERIE — WL
9% | 9 |
o\\c =3
5 so k- =
) > 80
[
Ay
70 |
70 |-
60 |
60 |-
1
0 1 2 3 4 5 0 1 2 3 4 5
I 17 / 4 i 17 / 4
E2 RBMI5.TMBIM6 mRNA RIESEHEEE OSFIPFSHIX R
A B
10 097
= 0.8
+ ar
z ;,':. 0.7 4 Very fioh confidence
g’ £ osf il | i
N 0.5 |
g, A | o [
< [] 5000 10000 15000 20000 25000 30000
Z
-4
E 7 C B Hela SiHa
= , =N : e , =N
g 6 R=0574 N F— = shRBMIS =t = = ocRBMIS
= P <0.001 =2 i 9,
1 1 1 1 f 2 §
2 3 4 s 6 E =
RBM15 mRNA Log, (TPM+1) g1 2.
RBMIS TMBIM6 ¢ RBMIS TMBIM6
D E .
HelLa SiHa
Hela SiHa 15 15
NC shRBM15 NC 0e-RBMI1S NC shRBM15 NC o0e-RBMI15 I * l *

117 000

=
=

o [ ] o |
— |

TMBIMS| 40000

o
w

TMBIM6 mRNA 12§ 3 2N /inpute
TMBIM6 mRNA 13§ B 4RA2ME /inpute

- —— —— d -
1gG  RIP-RBMIS 1gG RIP-RBMI5

et Hela . SiHa
< ela SiHa
£ fos B S i 2T+ T *
5 By =G & =G A ‘I — %\ * Fosb S I \% T
2 = IP-m6A ¥ = IP-moA & — & —
s . H £° Z o0 <06 -
=zosr H " z - A 1
2 504 E 04 Zos !

: ° =

20-4 = Z af o e T Z,,L v owNe -
H %, 2 [ = smBMIS 2% = shRBMIS
202 £0- = s L - X
2o. H
2 z 2 3 [ 2 i
= g N .
& %60 24876 25203 Z %960 24876 25203 R ]/ i 16 /h

‘P<0.05;""P<0.001,

A:TCGA ¥ e b 5 50 4L 2 RBM 15 mRNA 5 TMBIM6 mRNA (#1551 ; B: SRAMP £E£E T. B #iilll TMBIM6 mRNA ] A1)
mCA B 25 R TS 5 C - qPCR SEB6 430 T i Ik Bk 36 7% RBM 15 % TMBIM6 mRNA 21 F 54 ; D : Western blotting SZ56 K i
B 2% RBM 15 %F TMBIMG6 25 [ 3R 1520 5 B : RIP-qPCR 5£56: 43 BT TMBIM6 mRNA [1) & #4544 ; F : MeRIP-qPCR SZI4& 5

TMBIM6 mRNA F BLf m°A & S5 %0 G : RNA FAF 256 K1 TMBIM6 mRNA 2 53
E3 RBMI151%58 TMBIM6 mRNA B m°A EEHIESHRIARIEEM
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A Hela - NC Sitla
= ShRBMIS - NC
“+ 0eTMBIM6 = shRBMIS
¥ v GhRBMIS + 0eTMBIM6 “+ ocTMBIM6
* -+ ShRBMIS + 0cTMBIM6
s
L
36 48 .
It [i]/h
B st ShRBM15 ShRBM15 + 0eTMBIMS6
5k Ed
—r—
80 00
X 60 80 HeLa
P 0
40
b 0 _
E 0
= 0 SiH
iHa
’ 0 < s S o
“5
F & @é‘ @@
S &S .
Q\sx ShRBM 15 0eTMBIM6 ShRBMI5 + 0e TMBIM6
C &
SiHa
250 300, 'L||—|* HeLa
ﬁZOO £ 2
250 2
100
™ =100 SiHa
50
0 0 + s
& S §$
FeE
X
&
&

‘P <0.05.
A : CCK-8 VLA %41 HeLa - SiHa 41 i (1) B 55 68 77 . B - 40 I R JR S2 5646 % 2H HeLa . SiHa 4 i (K3 #2 8 /1 ;
C: Transwell 15 78 525646 %4 2H HeLa . SiHa 2 Al (1) 12 28 fit
El4 RBMI15aEK TMBIMG6 T FRiAX S Hijz At GE R AR ZERE 1SN

2.5 RBMIS5 &K A& 5 3 /& 2@ e TGF-B/Smad 38 &
0% & @ kA, TMBIMG it % ik 3% #1734 &

Western blotting 2% % i 7 , 7F HeLa- SiHa 4H ffig
it 2215 TMBIMG J& , TGF-B1. Smad2. Smad3 & H %%
WS S 15 MK RBMILS J5 , Bl & A 4601 15 5 0
55 3 13 15 TMBIMG6 AJ 131 RBM 15 A Fr U 2246
(K5,

5 RBMI5B{KFE(K S Fif= 400 TGF-B/Smad i@ #&
FEE A FRIL, TMBIMG6 i 35E 5% R

3%

EEIbEY e &/ G LA L N RS G L A =
ARSI HOR IS B e (A R B B Itk e
B A TT AT T I 2 PR . B AT, B S IR
BFEFAR BT AT AR RNAST R REIRITEY . B
U R AR RS 2 MG 5l i R OS5 1A
5K, Ho b TGF-B/Smad 15 5 3 B 72 Jpf Jed 13 Jig v A 4% =
AR 2 5 e 40 B 369 B e R o 16 1 A5
TR0, R, A 0 B — 0 ) B AU R L 9
B BB TT R A

RBM15 J& - RNA &6 8 H 205 , 6175 N i RNA
WU R 7R C 3 SPOC 45 #4358 . RBM15 1y m°A &
T AH 2 R T, AU 4% B mRNA [ R e 4 BT 2 R
¥, 25K AKE S E 0T EY. #FRmER,
RBM15 G5 25 & 12 1 22 S 1R/ 75 2 R/I 2 R U8
filf 1 mRNA ) m°A &40, 3 58 F AR 2 1, S 3L 2R
E M B A B B¥ (mitogen-activated protein kinase,
MAPKO & 230 , e 3E 40 J B e ik . TCGA ¥
JE 43 BT 7R 5 B 35U RBM 1S mRNA £i& 1 &
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H 7K A I 7R IE 52 RBMS ek iy . BEAEAF L8
7N, E1 V2 & B00% B UBAI1 (ubiquitin-like modifier-
activating enzyme 1, UBA1) ZiA T i 0] 34 i RBM15
B AR E P s RBMILS Il id m°A 1£1i TPM1 mRNA, 4
il mRINA P A , 14 555 ik 968 248 M - 12 02 32F i J8g 1 5
MR . AR IL, FIGO 4311 1 B2~ 11 B #1853
A ZH 2 RBMI1S 2 F PR 2T, $2 75 RBMILS B
RIS TR B e A RIS AHOG . RS 4H
S5 RN, RIC RBMILS R0 250 40 i 16 e L 1T
FMZZE . BEAEAF7CHRIE , RBMIS i meA 154 LA
circFGFR3 3R 1A FF 0T Janus WE/(5 5 4% 5 fFE 3 34
7% A ¥ (Janus kinase/signal transducer and activator of
transcription, JAK/STAT) i % , /2 1 U1 5395 41 Jfg T 72
& & RBM15 i& 7] fig 2 Zeste [A] U5 9 1 58 1 2
(enhancer of zeste homolog 2, EZH2)mRNA [ m°A &
i, b R AR 4E 5 1 (fibronectin) 3R 1A , 75 5 20
9 Mo A A= b R TE] 5T % Ak Cepithelial-mesenchymal
transition, EMT) , 1 5 41| i 15 22 FN 46 % fig 711

AT T 45 R R, fi ik HeLa SiHa 41 g o (1)
RBM15 3% i% 7] f#{ TGF-B1. Smad2. Smad3 & [ %
i& s 1L 31K TMBIM6 7T 1 e % i . CLA B 7EI3%
B, RBM15 F I r] i i TGF-B/Smad2 J #% {12 1k 2k 58
o 1 O SN SO P 2 P W o e
RBM 15 7] fig i iof 0% = 20098 21 il TGF-B/Smad {5 5
R, (A IG5 T K iR 28 . RBMIS m K05
FHRIWG 8, Hes RBM1S RiIA T ge A B TR =
o REWE . HAPTRCRI, RBMLS Al g £
245 i 2 % A 1 (ATP-binding cassette subfamily B
member 1, ABCB1)mRNA ] m°A &1 , 34 55 Ji J3 41
JLRE 5842 B 45 245 ) A i 245 428 5 5] RBMLLS W] g A e
RATT TR 245 52 (68T 1) S S

RBM15 i i N 3 RNA 1 5l 2 /7 (RNA
recognition motif, RRM) 25 #4) 38 1H Il 7 5 & RNA, H
C i Spen 55 % [F] Y547 C ¥ 45 £ 3k (Spen paralog and
ortholog C-terminal domain, SPOC) 1] #§ % m°A H 3
WA, 375 1 mRNA 71z , FEAE e AT
TR R 4 A 1 B b R B AR A T A
W F3E— 20 o , RBM1S i nl 8 i 1 #% decorin
(DCN)YmMRNA ] mOA & 410 1] = 2508 20 Jfg 285 1k 2 Y
KB AEK. 2025 4 K R W 2R — P g |
meA B AE B 30 KA R T VAl S e BRI YE
J7 B AE P, SRAMP Tl 45 2R &8 7k, TMBIM6
mRNA J7 8 fE 45 2 A i 1S B me A B AT A7 A s i3k —
5 K ] RIP fil MeRIP-qPCR 43 5l 46 ilE 45 & 9% & Ml
m6A &N M. 453 2R, TMBIM6 mRNA (1] 960+
24876, 25203 f7 15 47 7 m6A & £ , RBM15 1 fig &

TMBIM6 mRNA & & J # & H e e 1, Aifi i
TMBIM6 £ ik . R 5 B oR , m ik RBM1S 0] #1 il
B3 A M G B T A R 2%, i A TMBIM6 1] i
Rk, Kk, RBMIS 7] A8l it meA &40 1 &
TMBIM6 mRNA F& & P , 3 1M 0% TGF-B/Smad 15 5
JH % IE R AU A S M R Y . Ak, TMBIMG
A e/ RBMIS FCHE N R 1, BR 2 5 41 B AE R
B IR Z A LIRS TN I s LAk L 38 W] REAE N
TGF- B/Smad i & ) b I P 45 B 1 . BC A 410 6
RBM15 #1 TMBIMG6 AJ G A& Bty [ 40 il e g gk e () 4
F 54 Rt LI TMBIM6 i TGF-B/Smad 3 7 5
BB R

g b R F R IS 2 4 234 RBMILS R4 1
W5 FIGO 43 IAH G , W Be B VAl B 25008 s (1087
FrEY . RBMIS 1] GE1E i m°A & 1fi $2 = TMBIM6
mRNA £ 5E P, B0% TGF-p/Smad 15 538 4%, MM ¥
5 ST S0 A B 4G B L OE B S AR 2B RE 77 5 B 1m0 £
RBM15 A 584 Bh Tl = g i e o (HASHIE FEAT) A7
E—E R B, I REAKRIE T bl A
AN 8249, W] e AFAE I R I Ay, ROR T I Z ol
KEEARWFHATRUE . F X, RBMI15 % TMBIMS [1)
WA 2 75 4 M Al mOA I 4% 7 (It METTL14.
IGF2BP D) i A By , m 3@ i 3 47 S 56 13 — 0 B0 IE o
TR, AHE AR B RBMIS 5 353% J5 i % TMBIMG6 JF:
3k B 200 4 R 1) T B AL S A G R 2 A4 A7 T i
B 1) e R R S T T SR, AR R T A A A
JRLIN 7 2 BB A SRR RN 25 22 BLBIE AL, 430 1% A
5 R VT IO S 114
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