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Study on the mechanism of PRMT1 regulating the proliferation, apoptosis and migration of oral squamous cell
carcinoma SCC-25 cells
CHEN Qian, CUI Wen-juan  (Department of Stomatology , Shanghai Eighth People’s Hospital , Shanghai 200235, China)

Abstract: Objective To investigate the role and potential mechanism of protein arginine methyltransferase 1 (PRMT1) in regulating
the proliferation, apoptosis and migration of human oral squamous cell carcinoma SCC-25 cells. Methods Normal oral mucosal cells S-G
and oral squamous cell carcinoma cells SCC-25, OECM-1, and HSC-3 were collected and cultured, and the transcription level of PRMT1
was detected. SCC-25 cells were divided into the untransfected group (SCC-25 group), empty vector control group (SCC-25+NC group) ,
and transfection group (SCC-25+si-PRMT1 group). Protein expression levels were detected by Western blot; cell proliferation and migration
abilities were assessed by MTT assay and cell scratch wound healing assay, respectively; and the apoptosis rates were determined by flow
cytometry. Exogenous TGF- stimulation experiment was conducted on the basis of constructed SCC-25+si-PRMT1 cells to verify the role of
TGF-B/Smad pathway in the PRMT1 silencing effect. Results Compared with normal oral mucosal cells S-G, PRMT1 was highly expressed
in oral squamous cell carcinoma cells SCC-25, OECM-1, and HSC-3 (P<0.05) , with the highest expression observed in SCC-25 cells
(P<0.05). After silencing the PRMT1 gene, the expressions of pro-apoptotic proteins Bax and C-Caspase-3 in SCC-25 cells significantly
increased, the apoptosis rate significantly increased, the expression of anti-apoptotic protein Bel-2 significantly decreased, and the cell
proliferation and migration abilities were inhibited. Simultaneous silencing of the PRMT1 gene can significantly downregulated the
expression levels of TGF-B and its downstream effector p-Smad. Compared with the SCC-25+si-PRMT1 group, the cell proliferation and
migration abilities in the SCC-25+si-PRMT1+TGF-3 group were enhanced, and the apoptosis rate decreased, which suggesting that TGF-3
could partially reverse the tumor suppressor effect caused by PRMT1 silencing. Conclusion PRMT1 regulates the proliferation, apoptosis
and migration of SCC-25 cells through TGF-B/Smad signaling pathway.

Keywords: protein arginine methyltransferase 1; oral squamous cell carcinoma; TGF-B/Smad signaling pathway
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Zi 1% RNA S X AE 2t 5 RNA INK4 {7 5 4 4 =l 4 55
RNA (antisense non-coding RNA in the INK4 locus,
ANRIL) 7] & 2 0% e Ak A K HF B (transforming growth
factor-beta, TGF- B)//]N £ XF W {4 41 5& A F (mothers
against decapentaplegic homolog, Smad ) {5 538 1% , #E 11
i 1 Js AR 200 1 g 1) & JE® . {HL TGF-B/Smad 15 5
i %55 PRMT1 2 A5 47 76 I H A AN B o A5
BRI IR M 40 i 0 1 fs St tR 40 B g h PRMIT
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Hlges SCC-25 4H MU XG5 8 T FNAT % 14 52 ) S R L
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1.1 E23K5

DME/F-12 (1: 1) ¥% 5% & | DMEM 1% 8 55 77 ik |
RPMI-1640 1577 5 /N 103 (36 [ Gibeo 2] ) ; —H
FE 7 K (dimethyl sulfoxide, DMSO), & M % (methyl
thiazolyltetrazolium , MTT)/A & (32 [# Sigma 3 7] ) ; TGF-B
2 5 H (4 [E Sino Biological 23 #] ) ; PCR {57 & (38
Promega /s 7 ) ; PRMT1 HU4K . TGF-B HTAK \ p-Smad $T
1A . B ZH bk B 988 -2 (B-cell lymphoma-2, Bel-2) Uik |
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PR & B-actin Hii 44 (32 [# Cell Signaling Technology 2
Al ) s 4 AR R & (R UL E A /) s MR
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JZ 1a] 5'-AACTTCACAACACCAGCTTA-3’
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JZ1a] 5'-CACATCCACCTCCTCCACATC-3’
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(1:2000) .BaxHif4(1:1 000) .Bel-2HifA (1:1 000) .
C-Caspase-3 P (1:500) S B-actin HLiA&(1:1 000), F
4 Crb MR, 2 J5 TBST Beig 3 U, A I i — 4
(1:5 000 F ) = 008 2 h, 7ERE = o PVDF IR T
W &b, i 3 58 4k 2% % 't (enhanced chemilumines-
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cence, ECL) TAEW , i FH Image Lab 3. O 8 {40 2 JK &
{8, FF LA H I -3- Bl R o 01 (glyceraldehyde-3-phos-
phate dehydrogenase, GAPDH)YE NN S, 115 H &
SRR ESry o8

1.6 m e s 4hm)

MITT 52 56 FH 346G D00 240 J 1) 346 58 7K - o 200 i L)
AL 1}10° 1> 1 %5 B H2 80 T 96 FLAR , 76 55 3740 Th 1 %
1.2.3.4.5d, BFLAIN 20 pL MTT W, & T 13548
WIFE 4 dJ5 5 253982, AL A 150 wL DMSO %
FE 10 min, & 0 %5 L 40 A 450 nm 3% K Ak 1Y 6 % BE
(‘optical density, OD){E, 2 il 4 M i) A= 4 it £k, [R] &4
A S-G AN ISR
1.7 etk

H4 2} 10° A M40 T 6 FLAR [, 20 LG B s, i
FHREWACHE S XF 6 FLAR IS AR A7 40 R AL 3L, i ) 45 TC
ME R TSR, 24 h )5 JHENE BARUERILES, il
IR DI, T AN M ) RS PR, TR IF A A S-G 4 AR Sy ik
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1.8 A X zmie R 2a e

W 4% L AN T 11 0° A AL RN T 96 FLAR
A EINEA,IEFET2h G, A S L
I (ethylenediaminetetraacetic acid, EDTA ) {9 Jjk 25 [ i
HALE L, 8K 5 H B 2 £ 2% v Wi (phosphate-buffered
saline, PBS)VH VL. W5 A M B 1% T IXBRERE A 455 &%
R ARG 1) 100 L AR TR RN S L BRI £
H V(Annexin V) fl 1 pL f {6 P9 BE (propidium iodide,
P, JF 78R A MR I T #OEHEE 15 min, 17
FEASRE AL I 400 L IxBREIBAR 1145 & 28 thil 2 1k
et SRJE il FACSCalibur 3 3 40 A {52 41 A
T-% ( Annexin V*PI"+Annexin V' PI") .

1.9 TGF-B %k 5%
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UEIE TGF-B S 56 o 5% B OF- Ui 16 J5 7Y SCC-25+
si-PRMT1 4l i ##F — 2 43 A SCC-25+si-PRMT1+TGF-
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1 (LASF PR FR A 2 i i b A S ok BED) o ot 72
DR R AR AL T R K B 3R A S TR S —
(37 °C.5% COx. 75 10% i A LIk Hr 774 ) o
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Western blot £ ] TGF- 8. p-Smad, Bax. Bel-2
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Western blot K455 iR, 5 SCC-25 41 FISCC-25+
NC 2H #H [t , SCC-25+si-PRMT1 21 41 Jitd 7 PRMT1 & 1
KAF-FEAR, 22 5% BoA 03t 2% 8 X (P<0.05) 5 Ui 2R
PRMT1 J& ,SCC-25 41 s ] AE 5 7= 2 1 Bax,C-Caspase-3
FEIRBEIN, PLIH T8 A Bel-2 Fak AL, 2 A5
THFE X (P<0.05), WLIE 2a b AR S HR 25 R 4%
B, 55 S-G 40 AH Fb , SCC-25 2H 40 i T # RE f1 W S |- T+
(P<0.05) ; 5 SCC-25+NC 40 # kb , SCC-25+si-PRMT1
AT E 1 W8 R R (P<0. 05), UL 2¢ . do MTT
S AG I 45 LW, 5S-G 4L A Eb , SCC-25 40 41 fits 14
BE U5 MR BE 2 B R A R 3 48 5E (P<0.05) 5 UL ER
PRMT1 J&7 , SCC-25 41 Jid 119 3% 7 1% P 09 B AIK, I
Bl 2e. i R I 45 3R R, 5 SCC25+NC 4 A L,
SCC-25+si-PRMT1 4 4 e 98 1= T+ 5 , 22 5 A e il 2%
X (P<0.05), WLE 2f.,
2.3 PRMT1 A B 5T #74) TGF-B/Smad 13 5 i@ %

Western blot 2K 01 , 5 S-G ZH4H b, SCC-25 2H
Y B o TGF-B . p-Smad 25 F 34 52 15 635 (P<0. 05) 5 5
SCC-25+NCZHAHI,SCC-25+si-PRMT1 ZHAHMIH TGF-B .
p-Smad ik K-35 1 2 FE AL (P<0. 05) , WLIEI 3. ViR
PRMT1 7] GE 18 1 311 1] TGF-B/Smad 5 53 i FH A5 171 5
IR 240 B IR ) e
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a: Western blot #) si-PMRT1 # F 3£ 5% & & 3 2t SCC-25 m e ¥ J4 =% @ #93% "1 ;b: PRMT1 ., Bax . Bcl-2 #= C-Caspase-3 & & & ik 69 5%
oM e LR R F I JLIE AL AR A s d R BT LTS L ) se BB AT an IAIG FAAE A (MTT 36 ) ;£ R X 20 B KA 2m
AR =R+, P<0.05;%*% . P<0.01

B2 PRMTI1E FT KR i SCC-25 4 AEIAE T F 10 H 1L 5A 7T

Qg
B 5 PO 2.0
& & %oc% oA s mSGH
o o e,éc/ %;}8 15 x % =31 SCC-2541
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B-actin Lol 0-
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a: Western blot# ] TGF-B .p-Smad & ik ;b: TGF-B #= p-Smad £ A 89 £ &5 #7  *.P<0.05;%%.P<0.01
E3 PRMTI1EETEINH SCC-25 A i &) TGF-B/Smad 15 & 1 %
2.4 TGF-Bi#4: PRMTI1 & B 5T Ik AT 2m gL ) 499 451 A ) %7 PRMT1 3 K 190 8K 1) SCC-25 4f it ff H TGF-B
it — B AIE TGF-B/Smad {5 538 & 75 PRMT1 %t ZHAE 1 (SCC-25+si-PRMT1+TGF-B)ALFE 48 h(10 ng/mL),
PRI TIT R J 300 ) 0 s SR 400 B s 108 22 e v i T, A F Western blot 45 g 7~ , 5 SCC-25+si-PRMT1 41 4 L, ,
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SCC-25+si-PRMT1+TGF-B 41 41 il H TGF-B # 4 /K
A 2.3 (P>0. 05) , 41 1J5 =354 Bax Fll C-Caspase-3
KO B AR (P<0. 05) ,p-Smad Bel-2 2 117K F
F FiH(P<0.05) , #£ /8 TGF-B/Smad il 5 % A 3 F- 4
i, UL 4a b, MTT 55 50 45 R R B, 5§ SCC-25+
si-PRMT1 ZH#H L , SCC-25+si-PRMT1+TGF-B 2H 24 Jifi 1
FERE 1350 (P<0. 05) , WL 4. AR SEE0 25 56
B
A
%Q.Cf Zz’oqaé
& o

TGF-B | e e

1
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TGF- B 41 4 g 1) i 7% fig 71 b 3% 14 3 (P<0. 05) , U
El 4d . e A4 R L], 5 SCC-25+si-PRMT1 4
HH I, SCC-25+si-PRMT1+TGF- B 2H 41 it Iff 7 % ik 25 e
iR (P<0.05), WL 4f, ¢ L ik, TGF-B ¥ % PRMTI1
F PR BT 7= A B g A
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G T T 1
Bcl-2 C-Caspase-3 @ 0 1 I ;

®

mm SCC-25+si-PRMT14H

== SCC-25+si-PRMT1+TGF-B4H
30 1 *
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a: Western blot % TGF-B £ 41 % & &F TGF-B/Smad 12 5 i@ %% & F= 20 i A =% & 49 % "1 ;b T & 5 # TGF-B . p-Smad , Bax ,Bcl-2 ,
C-Caspase-3 #9& & KA sc: R XM WG N 5. R EOMMIEARE /) se: 20 JOR) IR I A M 20 I 3T A5 46 7 5 £ A K e R

M =& *.P<0.05;%%. P<0.01

El4 TGF-i¥ik 7B PRMT1 EE =4 1iNE/ER

it

PRMTs [ 15 2 7k 5 4 R A (14 A= %% VAR 60
ABFFE BT T PRMTIAE IE 16 B8 40 it S-G A I
JI 550K 440 98 41 L SCC-25 . OECM-1  HSC-3 Hf fry % 5%
IR, 4 SR W] PRMIT L7 11 s 658 DR 200 it e 400 g v 11
FIR U R T IE R R A0, HAE SCC-25 4 it v
Fk R, I, SRR SCC-25 AUMHT IR S50, AR
WF5¢ & 3L PRMT1 JE R T ER 5 L SCC-25 24 it 34 5 Al i

3

FEHE T 32 2 W A, A0 i g TR R, AP R
W, TGF-B/Smad {5 538 [ 1 1 1 o & B AIK , £ 101 A 8
R 20 98 1) A A R vl SRR N, KRR S i
RNA ANRIL i iif TGF-B/Smad 15 538 J A2 3E 11 i R
41 i g B 2E Y, FE EGFR 28 48 B AR /N 40 At it g v
TGF-B/Smad {5 i 2 5 1 PD-L1 iR X R K 2E
K T 32 R 2R 3R A ) R (epidermal growth
factor receptor-tyrosine kinase inhibitors, EGFR-TKIs) f*]
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it 2506, R, PRMT1UTERAN ] TCF-B/Smad 18 # , K
fife R L9 A TR A TR B UE SR . AR BESSAE I T
TGF-B B Ui p-Smad 1Y 2 FH7KF, 254 R, TGF-B
T p-Smad 7E 1 5 bR 40 B s 41 i SCC-25 g 2R ik B
W T IE R ORI AN A S-G, UL 2k PRMT1 JEH 5
SCC-25 i it 7 TGF-B Fll p-Smad £ HEFRIL . N T ik
— L IIE TGF-B/Smad {5 538 [ /£ PRMT1 ZE KA 31
1 68 DR 200 B 9 40 M 34 5 O 1 RN RS A A v T Y
£ 40, , A BF 5% 38 1t 7E SCC-25 41 g P 7T 2k PRMT1 JE A
J& , f#F TGF-B 41 8 11 LAFTE TGF-B/Smad 5 5 8
B, 45 SRR W] O 19 TGF-B/Smad {5 5 18 B8 3 4% 1
PRMT1 3 DK TR S B0AY 101 s Dk 20 i 4 A R 1= 38
FEAGE R . H Ui B, TGF-B/Smad 15 5 i I/ &
PRMT1 25 [ B R0 Mg 0 3558 8 T RIE A 2

MG B (protein kinase B, Akt)/MiZL 3% B IH
75 2 0 1 (mechanistic target of rapamycin, mTOR) {5
53 O R & AR I N AE R ] AkUmTOR {55
T BT T 0 Ml bR A g P 3 A L AR A AR AE
RERS AN L R IA) G Ak, DT 0% 11 s 6 bR 440 o s ) 2
MBI AR b Rz ) B e A ok A v B A i b B g
YRR 2 T R R A A AR T B ) AR T 4
PRI IR ZRRE T, DRI 78 e ) 12 28 F e B vl 22
YRS, AR RGE , 6 TGF-B BEA 5 P bR TT
RS 0 1 S5 R 200 B 98 T 5 VG At Y5 17 g | [] e D
U 11 e S8R A 38 1 L i ) S e A, DT it v 11 s B
R0 Mg A7 1 B D R, AR MR G HE /R PRMTT B9 TT
BRAT B85 TGF-B/Smad i P& 7E | 57 18] BT % 1k o F v )
JEPEAE % V)M OC , {H 2 B AF 7E PRMTL i of 5 Aky/
mTOR 3 #% 52 A4 & #AE TR AIL , AT 2k — 25 1
AW

ZE L FTR TR PRMIT 1 3 DR ASCH i fir 8 400 B Ay
BEGEAE R AR L T R | (R S ] T R
B PN LTS Y TGF-B/Smad 5 5 18 % , Ifii TGF-B 13 %
PRMT1 & AICER i P A= i e VE . B, PRMTT R
AR 1 s TR 20 g VA TR R S T g

a4

[1] Yang J, Guo K, Zhang A, et al. Survival analysis of age-related oral
squamous cell carcinoma: a population study based on SEER[J]. Eur
J Med Res,2023,28(1):413. doi:10. 1186/s40001-023-01345-7.

[2] Kim MJ, Ahn KM. Prognostic factors of oral squamous cell carcinoma
the importance of recurrence and pTNM stage [ J]. Maxillofac Plast
Reconstr Surg,2024, 46(1):8. doi:10. 1186/s40902-024-00410-3.

[3] Cao M, Nguyen T, Song J, et al. Biomedical effects of protein arginine
methyltransferase inhibitors[J]. J Biol Chem,2025,301(3) :108201.
doi:10. 1016/j. jbe. 2025. 108201.

[4] Nicholson TB, Chen T, Richard S. The physiological and pathophysi-
ological role of PRMTI1-mediated protein arginine methylation [J].
Pharmacol Res, 2009, 60 (6) : 466-474. doi: 10. 1016/j. phrs. 2009.
07. 006.

[5] Vezzalini M, Aletta JM, Beghelli S, et al. Immunohistochemical
detection of arginine methylated proteins (MeRP) in archival tissues
[J]. Histopathology, 2010, 57 (5) : 725-733. doi: 10. 1111/j. 1365~
2559. 2010. 03684. x.

[6] Yang Y, Bedford MT. Protein arginine methyltransferases and cancer
[J]. Nat Rev Cancer,2013,13(1):37-50. doi: 10. 1038/nrc3409.
[7]1Li WJ, Chen YC, Lin YA, et al. Hypoxia-induced PRMT1 methylates
HIF2B to promote breast tumorigenesis via enhancing glycolytic gene
transcription[J ]. Cell Rep,2025,44(4):115487. doi:10. 1016/j. cel-

rep. 2025. 115487.

[8] Chuang CY, Chang CP,Lee Y], et al. PRMT1 expression is elevated in
head and neck cancer and inhibition of protein arginine methylation by
adenosine dialdehyde or PRMT1 knockdown downregulates prolifera-
tion and migration of oral cancer cells[J]. Oncol Rep,2017,38(2) :
1115-1123. doi: 10. 3892/or. 2017. 5737.

[9] Liu L, Ning SB, Fu S, et al. Effects of IncRNA ANRIL on proliferation
and apoptosis of oral squamous cell carcinoma cells by regulating
TGF-p/Smad pathway [J]. Eur Rev Med Pharmacol Sci, 2019, 23 (14) :
6194-6201. doi: 10. 26355/eurrev_201907_18435.

[10] Yoshimatsu M, Toyokawa G, Hayami S, et al. Dysregulation of
PRMT1 and PRMT6, type I arginine methyltransferases, is involved in
various types of human cancers[J]. Int J Cancer,2011,128(3):562—
573. doi: 10. 1002/ijc. 25366.

[11] Xiao Z, Tian Y, Jia Y, et al. RUNX3 inhibits the invasion and
migration of esophageal squamous cell carcinoma by reversing the
epithelial-mesenchymal transition through TGF-B/Smad signaling[ J].
Oncol Rep,2020,43(4) : 1289-1299. doi : 10. 3892/or. 2020. 7508.

[12] Takahashi K, Akatsu Y, Podyma-Inoue KA , et al. Targeting all
transforming growth factor- 3 isoforms with an Fe chimeric receptor
impairs tumor growth and angiogenesis of oral squamous cell
cancer [J]. ] Biol Chem, 2020, 295 (36) : 12559-12572. doi: 10.
1074/jbe. RA120. 012492.

[13] Zhang Y, Zeng Y, Liu T, et al. The canonical TGF-B/Smad signalling
pathway is involved in PD-Ll-induced primary resistance to EGFR-
TKIs in EGFR-mutant non-small-cell lung cancer[J]. Respir Res,
2019,20(1):164. doi:10. 1186/512931-019-1137-4.

[14] Huang F, Xin C, Lei K, et al. Noncoding RNAs in oral premalignant
disorders and oral squamous cell carcinomalJ]. Cell Oncol (Dordr) ,
2020,43(5):763-777. doi: 10. 1007/s13402-020-00521-9.

[15] Harsha C, Banik K, Ang HL, et al. Targeting AKT/mTOR in oral
cancer: mechanisms and advances in clinical trials[ J]. Int J Mol Sci,
2020,21(9):3285. doi: 10. 3390/ijms21093285.

[16] Tan Y, Wang Z,Xu M, et al. Oral squamous cell carcinomas: state of
the field and emerging directions [J]. Int J Oral Sci, 2023, 15(1) :
44. doi: 10. 1038/s41368-023-00249-w.

[17] Xuan YZ, Jin CR, Yang KJ. TGF- B downregulation overcomes
gemcilabine resistance in oral squamous cell carcinoma[J]. Cancer

Biomark,2020,29(2):179-187. doi: 10. 3233/CBM-201456.
(%%t )



