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RBM39 jliuk i 4y ERCCI b3t B IR VIR 1258
Aptigt o XIEER LV RE AR
("B FPEHRFHE—GRERR, 4L 230038;" S EFAKFH—WEERMNEAF, - 230022;
SRR S SRR B R BE S R A E S R, A 230022)

BE B HFE (HCC) PR YIBR B E (NER) MR EHLE . Ak R4 NER 3 B 5 3 R 9 2Rk K, 47
TCGA Hii FEXT HCC #1743 743 T, @5 siRNA F4E RNA 255387 8 11 39 (RBM39 ) B IR i {lk /Y HCC 4t fd bk , i 5k RBM39
TR RBM39 53323k 1 HCC AHHabk , (i Y55 RBM39 2 (1 B ii70] Indisulam ZbFRAAAE . ST 5E05E 5 PCR(PCR) #I
Western blot 43 7|k 1] RBM39 A% H M2 V) Bk 18 52 3¢ SLH AN 1 (ERCC1) (1) mRNA Fl8E 1 3R EACE 097284k 5 it At L AR e i NER
R AT RGN £ 8 (CCK-8) kT4 iLiE 71, 455R  HCC BE MRS NER {GH:AT L4y CL.C2 Fn C3 =AY, Horfr C3 4370
o NER JE M52 (P <0.000 1) , 4% RBM39 siRNA 5§ Indisulam Zb34H NER 18 5 30846 IR F (P <0.01) , 40 MIAETE %
FEAIR(P <0.01) ,3f H ERCC1 Y mRNA FI#E [ FRBEFAR(P <0.01) ; RBM39 i ik 41 ERCC1 () mRNA Fl# [ FRB BN B4
W5 (P<0.01) #5i8  HCC 4fidh RBM39 n]REM T 4% ERCCI 1)K NER 22305

KEER  AE ; T AN AR s DNA 85345 % IR VIBR 1B 5 s RBM39 ; ERCCI

FESEE R735.7
XHEERER A XE4HE 1000 - 1492(2025)05 - 0851 — 09
doi:10. 19405/j. cnki. issn1000 — 1492. 2025. 05. 011

T2 e ( hepatocellular carcinoma, HCC) J&5:
BURAEARIET- RS = RIF A HCC [ AT
X (overall survival, OS) %A%, JoiE & A= 7715 [A] ( pro-
gress free survival, PFS) %045 , R4 T 43K HCC B4
TR MEA B R, (BT AE AR AN A2, 51 17432 Wy TR
ME iR S e A R RS IR T RIS T A e
W SRR BRI T I EA IR A . PRI HTR 7 s
P BT S AR BN 25l N IR R AN R D R S
Yy DNA 5156, FF7E AN W] DNA 8527750, B
1% Y] 55 1& & ( nucleotide excision repair, NER) J&
DNA B4 iy 2 5 Nz —, F 2R 28 4h 2k (ul-
traviolet, UV') BUIHS B (1) 34 T g s e — SR A& F1 64
JEr ) A 7 25 al e 2 S0 W T | S ) N S IR
22 BRg ) KW NER S B0 BG 5 2 R 2L
BUERY PR DL R MR A R R B BRI
1B A L H 43 1 (excision repair cross complement-
ation group 1, ERCCI ) BRITEMESE DNA 5 [H] 5S¢ HK Y
NER HLh A 25 BREAR
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eI H  HR A RPEREETH (45 :32100679) s LRUAE H K A
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RNA 254637 % 14 39 (RNA binding motif pro-
tein 39 ,RBM39) J&—4ifih RNA 254 5 LA,
7E RNA A5 e Pk LA K BHPR i 184 T ke 31 T
FEMY . RBM39 il 115 RNA 43 T HMI HAEH,
FEVFR LR 38 At i AR B i R b R B
{t. MISERFSE ' 2B RBM39 £ HCC Hhi#kik. (H
HHIA ¢ RBM39 78 DNA 545316 S B v () 18 T ik
ARIE (AR IRER . R B AR R HCC
v NER i 0LH,  HCC MG PRIGYT 4897 1)
Tl

1 #MR5ET*

1.1 HRWESHH M TCGA %45 )%E (hup: //
portal. gde. Cancer. gov) H3REL 371 #i] HCC F & 11
mRNA SRR G R A B, 22 S A A A TE &
Je A Ar W h 2. BEJS N KEGG % & vh K %
KEGG-NER #fls 4k , iZ X S0 & 44 DI,
T R Y B A R BT AL R R R E
P, f# ] ConsensusClusterPlus ( R package Jift A< 2y
1.69.0) 478 & PR Kb, BARR L, #
TIZTT R R 22 U BE AL EE il R R ER SR S A R, LA
WA R SRR ER T i — B, MR,
FEAS ) 80% ¢ it #1376 B¢, 15 FH 4 &R e AE £ 47 70 B o
T k-means SEEAT 9 WL F L, R RE
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BIE AR b . BRISBER 1Y P RE e h
2 ~6, B REM R REERFEZHHAT T 2R KL
B, AR OREE SRR e T s e, AR T
BBk =3, RO EE T R R WoR th i s AR
FE MR —EhE

1.2 #@paFnikF A HCC Z4Hfig & Hep3B F1 Huh?7
W T E R B 4 i 7E . DMEM 155258 s 4 1 s
FEE G (552 C11995500BT , 10270-106 , 25200056 ,
FLEFEI IR A F]) ; %5 Y4150 ExFect Transfec-
tion Reagent . RNA $2H% j¥i%% 5% . qPCR Master Mix £l
AnnexinV-FITC/Pl i3] & (%55 . T101-01 .R711-01 |
R323-01 .Q712-02 A211-02, i 53 MERE /A 7)) ; ER-
CC1 Pt AFiAR (585 12345T, 22 [ Cell Signaling
Technology /A #] ) ; B-Actin FRPT A Hi A&, RBM39 4
HUABUAFAE B B — 40 ( 52°5:66009-1-1g . 21339-1-
AP .SA00001-1 ,SA00001-2, )X = J& 4= ) £ R F R
28 F) ) 5 SRR R, wh R mE R (R S
B14001 .B15001 , 2: [ Selleck LMy AR ) 5
RIPA 24figk \BCA 2 118 #1400 & (525 : POO13B
P0010, B3 = RAEVF AR E])50.45 um fL12
PVDF fii£( 4% 5. IPVH00010 , & [& Millipore 2\ &] ) ;
Indisulam ,CCK-8 R &M EH - 5 KWL (185
HY-13650 .HY-K0301 .HY-K1006, 2 [E MCE /A F]) ;
PBS( 175 41403SE, I ¥ 2 A= W B B4 A PR 2
Ao

1.3 S|¥AnRer  ASCh i 1514 siRNA i 42
BoE AR A R A E AR, F A5 0T
RBM39-siRNA-1: 5'-GGAACAACUUAAUGGAUUUTT-
3"; RBM39-siRNA-2. 5'-GAUUAAGGAUGAUGUGA-
UUTT-3"; B-Actin, ( 1E L %% ) 5'-CTCCATCCTGGCC-
TCGCTGT-3"; (Jx X45%) 5'-GCTGCTACCTTCACCGT-
TCC-3";RBM39 , (1F 4% ) 5'-CAATGCTTGAGGCTC-
CTTACA-3"; (Jx X 5%) 5'-TCCGTTCCTTACTTTTG-
CTTCTC-3"; ERCCI, ( 1F X %) 5'-CTCCCGGGTG-
ACTGAATGTC-3"; ( Jx X 5%) 5'-TTCAGAGTCTGGG-
GAGGAGG-3'; RBM39 i ki .pmax-GFP Fl DsRED fiiy
1.4 FEMNF CO, ¥4 (55 . Heracell VIOS
1601) bR (715 Multiskan FC) 25 7R3 BRAY (7Y
2. CL-1000 ) Wy H & [E Thermo Fisher 4\ &]; SDS
PAGE HEykAY (75 456-1021 ) FlHL 55 ( IS Mi-
cro Pulser 1652100) Iy { € [# Bio Rad /A&l ;fb2% &
AR R 55 (45 Tanon 4800, 1 KEERH% A IR
o)) s R AL (TS AT1466 , o8 )8 28 4= Pkt

AR .

1.5 ZEARBMEENIFREIE F Hep3B FI
Huh7 Zi ] PBS PR 2 ik, i A S 2 1 0 ] 77
WM A7) 1) RIPA 2L, 12 000 r/min .00 15
min J5 AR FIR, {8 ] BCA 5 & ol R) & ks i
HEEWE, FIBEA,95 Ca /iR S min, RN
WEIE R BE I UK A AR sy F R E AR R
PVDF JiE, PR £ M) W £ M )5 B F  B-Actin
(1:10000 ). RBM39 (1:2000) f1 ERCCI
(1:1000)Fii4, i E 4 CURFARLK, K H TBST
YR 3 i, 0% AR A ke U B =4 (1 + 4 000)
APl - 4 000) , HUE S REEIR 1 h, TBST 3#51%: 3
w5 R

1.6 RNA fZEUF0 qPCR X3 % MG RNA 421K
G B U, S BOE RNA IR W B . B
RNA %555 5 cDNA J5 , ¥ H8 qPCR Master Mix 5]
GULHI T qPCR 525

1.7 ZRAIESESEYS AL TR EUE KA Hep3B
A1 Huh7 40535 LA 2 000 28 fid/fL A 2] 96 £L
B, FRa G BE F5 L 04T UV B, ZJ57E 24 48
72 b i, g3 SE A B 3Rk Dy 100wl B SR LA 10
wl CCK-8 XY IR 5K, I 1E 37 °C Y B TR A6 v ki
DGR 2 he feJa, I BR AR 450 nm AT
FEMOGRE I IE KA -

1.8 NER#BERGEEL FIH LI B AL AL
pmaxGFP GOk (1200 J) , 445 UV BESH /5 ) pmax £ (0
PR 1 JJkE ( pmax green fluorescent protein plas-
mid,GFP) (3 wg/fL) 5 DsRED 41 €5,5% Y 2 11 Fuki
(DsRED red fluorescent protein plasmid, DsRED) (20
ne/ L) IRA), fdi FH4E U457 ExFect Transfection Rea-
gent FE AAHMEN . YL IRANT F HCC iy 5
FERNT 6 FLANMIRE SR, BEAL S A0 BRZH A SL g6 2H
T35 20 j 2% B 538, $% IR ExFect Transfection Reagent
R & U AR H Y BORLE G R 20

1.9 ZHpa%E S RBM39 siRNA ¥ HCC 41 i35 5]
FERIT 6 FLANMIBT SRR, BEAL S %) BRZH A SE g0 2H
T35 20 i 2% B 538, $% IR ExFect Transfection Reagent
TR & BB A5, Xk IR 41 g % 4 siControl , S5 2H 2
Ja 53 5 Yy siRBM39-1 FI siRBM39-2, Jg#&il] siR-
NA 2%, 43 34 i1 50,75 H1 100 nmol/L ¥ Jif 4ib Bl
Hep-3B Zififl, W%¢ RBM39 4 IRk K- P22 57, &
PEEL 100 nmol/L {1 siRNA ¥ )& #1475 L2501
1.10 Indisulam i 5 RBM39 [% %
— T R IS ) 51, HAT P e, E GRS w] LA

Indisulam J&
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Wit FE4E DCAFLS %S RBM39 Bkt i gy 17
IS S RBM39 [ 0 %03, 43 il {8 100
250,500,750 F11 1 000 nmol/L A%« & 4b ¥ Huh7 48
JiL, Wi%¢ RBM39 2 3R 1K K25 57, B & 6 L 500
nmol/ L (R BE AT f5 2R 9550 o

111 AP AT NER 3R  $49L 48 h j5,
fii A PBS Y538 2 i, 28 0. 25% [l 8 A BE AL J5
WAEMME 1.5 ml Z.045,3 000 t/min &0 3 min
JEFEE FIEW,200 wl PBS HE A0 M FE F% 2 i A
o, EALREIN . e A A B BT o A Z R AT
TEvK b B E R S5 2 D44 2 T A Al
FlowJo 8o Hr a5 RIF 4 K Se 1t . 1R A X NER
2% = GFP* /DsRED * ¥

1.12 Zit=4b38 R Kaplan-Meier 7454540
BE OS (PFS K 955 45 5 Pk A A7 ( disease-spe-
cific survival, DSS) . 2H [A] A= 77 1l & 10 %8 53 Log-
rank £ 40 4T L F L, 3BTk T R Studio (R
WE v4.2.0) &, FI " survival " 4258 i, {8 ]
Pearson FH5C 02 B 22 [R] AH DG, 1
FRO A AT AL T 5 0 R AR i Z M G R, 45
WK 1EAH OB A5G, i 1] Graphpad Prism9. 0
AT gt b, Lm0 T 3 WEHE . B
iR IS4 £ R 22 30K IR 0 A Hoy 2255194
[ 4(E L AT Student” s @ K45, 22 2 ] 25 55 LA
AR R Ty 225081, 24100 24 [a) 5 5000 H g
K HEE MR 2508, P<0.05 AERA5IT

2 HR

2.1 RBM39 7Z NER FEERI HCC £EEHhEF
FiE Ml TGGA A IA s A 371 ] HCC &
R R 83 | 3 1 $4FT Consensus Cluster Plus gE4T
BAIIRRIE, 4R BIR T8 k =3 i, SRR
TR T I S AR R 5 A, Ul B AR AR AR 45 20 R Y 2 i
HAGE M, BELREARRENE (B 1A),
1t Delta XIHIE T, Mk =2 3] k =3 IEEF] e K
) — SO RG 0, RN SE = AR B E R A
RIS Bk, BEJG 1Y k(3 0 I35 A 1 ok [\
FERE R —S ST, X ERE k =3 $2 4t 1tk
AR EPEMIX 7 BE (K 1B) o RIS 7E k =2 ~6 Byt
HE TN A B8 %X ( consensus cumulative distribution
function, CCDF) [E v, 6% k ¥4, CDF gl £k ¢
o, IR PR . AR, A A kAT AR Bt
Wi B, 456 Delta AL (& 1C) k =3 #Hfi

BRI, WA R 3 Al
A7 KA HE Consensus Cluster Plus 11 H 3h 52K,
¥ HCC 35530 C1.C2 Fi1 C3 =Fh4r BRI (K 1D)
Hp C1 G NER 3% PR 73 AL, C3 WAL EE NER
VR sy B, B S 437 RBM39 753X = Fh 43 Al v
FIRKT- 225 25 IR . C3 4119 RBM39 kK
SEETCL 4H(e=-19.15,P<0.000 1) ,C2 A5+
KAKFEE T CL 4 (1= -12.16,P <0.000 1), 3f H.
C3 M RBKFBE T C24 (1= -10.11,P <
0.000 1), WLE 1E, Kaplan-Meier A= 7 fif] 2& 7 #7 %
B, B33k RBM39 ) C3 44 OS #1 PFS KT C1 A1
C24(x*=7.88.5.86,P <0.05), WLIK 1F, k%
RRW]NER A1 HCC B34 1 9 5 %5 V) AH 5¢ , RBM39
A fiEZ 5 NER,

2.2 RBM39 EFg{KF HCC 4Hhz NER (€& 3L
R IRV RBM39 1 NER [ &, AR50 R
JH RBM39 siRNA %% 4% Hep3B 1 Huh7 2 Jifg k47 52
5. Western blot 253 i 7 . N[R]HE B RBM39 siRNA
BIREAR T 240 M b RBM39 7R 1 Y 2R3k (&l 2A)
qPCR 253 7R : 5% BRZHAH L , RBM39 siRNA 4b 3
411y RBM39 mRNA JK-V-W] R [ (1 =9.87.7.94
5.44 4.51 , ¥y P <0.05,8 2B.2C) ., fEF YL siRNA
24 h J5 , % HCC 17 UV BEGF, I 73 S 7E 24
48 72 h B[] T CCK-8 5256, 45 5 7~ « RBM39
FE R R HCC 43S T 800 BRZL TR (F g =
190.70.274.70.36.93 .75.87, 3 P <0.01, 2D,
2E) o NiE—LHRSE RBM39 Fl NER 232 [|] Y 5%
R IEFEYY RBM39 siRNA 24 h J5 %% UV BSH 5
GFP 5 DsRED Fuhii &, 2 [F% A HCC 4iiff1py ,48
he S5 USCEE A8 e, i X A0 A SRS I GFP BH 4 448 i
DsRED FHPEA0 i (18] 2F) , 45 2R W7 . HCC 40 g
P RBM39 JEH A AIKJ5 , NER RICR BN FEATH T
F&(t=6.30.6.10.7.65.5.97,3 P <0.01, & 2G,
2H) ,

2.3 RBM39 MEfEFI A EF HCC 4Hf NER £ 8
PR Western blot 255 il /R - A [R] W BE (1) ik 112
PF R 5 Indisulam ( 8] 3A) Y[ T Huh7 41 i
H RBM39 4R &35 KF- (18 3B) , qPCR 452 2
7~ 2 5 %) BRZH A EE, Indisulam 4b PR J5 A9 Hep3B Fi
Huh7 40 s RBM39 mRNA /KB 2 FE(t =14. 62,
6.03,3 P <0.001), WLIE 3C 3D, [FIFESPEALFRAN
i 24 b J5, (] UV BRGS0, 3 5 7E 24 48 .72 h
s A] s 4T CCK-8 S5, 2% 32 B . Indisulam Ab 3
2 E‘Jéﬁiﬂ@(ﬁ)’ﬂiﬁﬁﬁﬁéﬂ%ﬁ?l‘% ( Fggmw =
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Fig.1 Bioinformatics analysis of RBM39 expression in HCC populations with different NER ability activity

A: Clustering results of the consensus matrix from Consensus Cluster Plus at k =3; B: Delta area plot of Consensus Cluster Plus; C: Evaluation of

the area under the cumulative distribution function ( CDF) curve for k =2 —6; D Expression patterns of NER pathway genes from KEGG in different sub-

types; E: Comparison of RBM39 expression differences among C1, C2, and C3 NER subtypes; F: Kaplan-Meier survival curves for OS and PFS of HCC

patients in C1, C2, and C3 NER subtypes; **** P <0.000 1 vs Cl1 group; **P <0.000 1 vs C2 group.

220.00.91.92,3 P <0.001) , W,[& 3E 3F, HNifk—
A AN RBM39 5 NER &0 1 3¢ &, [A A 55 1 4b 31
ML 24 h J5, ¥ G UV B JS 1Y pmaxGFP 50 k: Al
DsRed [iT KL, 48 h J5 W A& 4 M, i =X 48 S0 A
NER %%, 4550 o5 5% M4 H 1, Indisulam Ab
FHZH NER g% 0] &K (t =8.52.8.79, 3 P <
0.001) , W& 3G 3H,

2.4 RBM39 i@ itif#= ERCCI 80§ NER TCGA
BAEER S RBM39 5 NER j@ f§th ERCCI 351
AHICE , R A SC R & r >0 Hllbr —F 2 IEMHC, H
M (r=0.16,P <0.005; |8 4A 4B), ¢PCR
F1 Western blot 25 % i 7« 55 6 BR 2L A L, i 3 5 Y
RBM39 siRNA #1{di ] Indisulam F&AIE HCC 41 iy
RBM39 33k J5 , A FRZH ) ERCC1 &[4 (RBM39 siR-
NA: by 5 = 27.73,57.80, 10.76, 12.59, 1,,, =
54.89 21.77,18.37,15. 55 ; Indisulam: ¢, 5, =7.79
7.56 1,0 =4. 87 .14. 66335 P <0.01, & 4C - 4F)
mRNA 7K F- 2 F [ ( RBM39 siRNA: 1,5, = 6.40,
9.54 1, = 10.20 4. 40 ; Indisulam : + = 18. 58 8. 48;
¥]P<0.05, 8 4G 4H) ; Ifii RBM39 i kB, ER-
CCl & (1 =17.66,8.19.22.63.5.62; ¥ P <

0.01, & 41.4)) Fl mRNA 7K (¢ =99. 11 .45. 80,
23.69.5.88;1 P <0.01, & 4K 4L) HH 75

HCC & ARy 23R ™ i A £t B i ol PR 2%, 438
2025 4, FRAER AT T 100 7 N2 B, R
MR B A o8 4 B, A B9 6 91 HCC
AR5 DNA 53 £ 09 R 32 % U AH O¢, 5 0 J2 78
DNA & WL 5% J7 i Chatterjee et al'' % Bil
HCC 4 fifg b DNA 453475 1) $ici FME 52 200 5055 20
UM LG S E 34 0, H DNA Fif 8 2 A e ) &k
TEJE T W o A8 (TR AL R D
JIFAE) JEE ) DNA 451473 01 58 A2 B0 2 2 19, JEH:
FE P DU SN 0y 78 5 ik e L PR 2H ARG E PR
FHEE R K AEFRAE TR, I ) BE- S BUMRE R 2 FE
PERITR 25 1E 27 [t , DNA 8 5 i 42 1 53 % 1E
JHE R & A 5 e v O AER] . BT
FET NER 356 HCC (& AT 70 8L, A R 53
AR JE A B, % B NER 5@ % OC R
RBM39 n]fgi i 45 ERCCI 123K 52 0 NER {if
P, I H -5 HCC R B WU B UIAR S , W HCC A
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Fig.2 The effect of RBM39 knockdown on NER efficiency in hepatocellular carcinoma cell lines

A; Western blot analysis of RBM39 protein expression levels in HCC cells treated with different concentrations of siRNA; B, C: qPCR analysis of
RBM39 mRNA levels in Hep3B and Huh7 cells after siRNA treatment; D, E: CCK-8 assay measurements of cell viability of Hep3B and Huh7 cells with

RBM39 knockdown after UV irradiation; F: Schematic diagram of the NER efficiency detection assay; G, H: Flow cytometry analysis of NER efficiency
in Hep3B and Huh7 cells after RBM39 knockdown; a: siControl group; b; siRBM39-1 group; c:siRBM39-2 group; “ P <0.05, **P<0.01,"**P<

0.001, ****P<0.000 1 vs siControl group.

PEACIR P SR0E TR0 KL 1) RBM39 FHGR Y
NER @42 Al BERCAIRYT HCC BT R o

NER 24 th UV LML 25
FIEL ) DNA 453 i SCBEpL . NER 252 A2 i Bk
B e SRR AR E N , e — 2D e TR 0 A A o

AWFFE R T 5T NER 3% PR HCC 3% 5
B IER I X T = A HA A FEBUS A (CL
C2.C3), C3 WAL Won e 19 NER 36 1, 5F
H 552075 #15, #% NER i&HEnl §E 5 HCC
[y 3k & %5 B M 5 o ERCCS F Sy NER G B 119 4% 0 B
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Fig.3 The effect of Indisulam on NER efficiency in hepatocellular carcinoma cell lines

A: Chemical structure of Indisulam; B; Western blot was used to detect the protein expression levels of RBM39 in cells treated with different concen-

trations of Indisulam; C, D: qPCR was performed to measure the mRNA levels of RBM39 in Hep3B and Huh7 cells after the treatment with Indisulam;

E, F: The cell viability of Hep3B and Huh7 cells treated with Indisulam was assessed using the CCK-8 assay following UV irradiation; G, H: Flow cy-

tometry was used to detect the NER efficiency in Hep3B and Huh7 cells after the treatment with Indisulam; a: DMSO group; b: Indisulam group;

***P<0.001, """ P<0.000 1 vs DMSO group.
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Western blot was performed to detect the pro-

tein levels of RBM39 and ERCCI in Hep3B and Huh7 cells after the overexpression of RBM39; K, L: qPCR was performed to detect the mRNA levels
of RBM39 and ERCCI in Hep3B and Huh7 cells after the overexpression of RBM39; a: siControl group; b: siRBM39-1 group; c:siRBM39-2 group; d:
DMSO group; e: Indisulam group; f: Control group; g: OE-RBM39 group; * P <0.05, **P<0.01, ***P<0.001, ****P<0.000 1 vs siControl
group; P <0.01, P <0.001, P <0.000 1 »s DMSO group; ~P <0.01, P <0.000 1 »s Control group.
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RBM39 promotes nucleotide excision repair by

regulating ERCCI expression in HCC
Yu Yuanyuan', Liu Shihan'?, Xu Zhu’, Du Yingying'”
('The First Clinical College of Anhui University of Traditional Chinese Medicine, Hefei 230038 ;
*Dept of Medical Oncology, The First Affiliated Hospital of Anhui Medical University, Hefei 230022;
*Anhui Key Laboratory of Tumor Immunity Microenvironment Research and Therapy, Hefei 230022)

Abstract Objective  To investigate the regulatory mechanism of nucleotide excision repair (NER) in hepatocel-
lular carcinoma (HCC). Methods Based on the expression levels of genes in the NER pathway, we performed
molecular typing of HCC using the TCGA database. HCC cell lines were constructed through the knockdown of
RNA binding motif protein 39 (RBM39) using siRNA. HCC cell lines were constructed through the overexpression
of RBM39 using RBM39 plasmid. Cells were treated with Indisulam, a reagent that induces RBM39 protein degra-
dation. Western blot and real-time fluorescence quantitative PCR were used to detect the expression levels and
changes of mRNA and protein of RBM39 and excision repair cross complementation group 1 (ERCC1) ; flow cytom-
etry was used to detect NER efficiency; CCK-8 assay was used to detect cell viability. Results HCC patients were
categorized into three types—C1, C2, and C3—based on NER activity, with the C3 subtype showing the highest
NER activity (P <0.000 1). In the groups transfected with RBM39 siRNA or treated with Indisulam, the NER re-
pair efficiency decreased compared to the control group (P <0.01), the cell survival rate decreased (P <0.01),
and both the mRNA and protein expression of ERCC1 were reduced (P <0.01). In contrast, in the RBM39 over-
expression group, the mRNA and protein expression of ERCC1 were enhanced compared to the control group (P <
0.01). Conclusion RBM39 may influence NER repair efficiency by regulating ERCC1 expression in HCC.

Key words cancer; hepatocellular carcinoma; DNA damage; nucleotide excision repair; RBM39; ERCCI
Fund programs National Natural Science Foundation of China (No. 32100679 ) ; Natural Science Research Pro-
ject of Anhui Educational Committee ( No. 2022AH051131)

Corresponding author Du Yingying, E-mail; duyingying@ ahmu. edu. cn



