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WE . BRY IR 9Bk 3p 5 5 3 Aolkrg 87 (RA190 ) il i 3F ATP BHR #1788k 13(Rpnl3) 374
ZE R QB R EI R T O IR R AR R, 3BR RA190 MR 28 ACC—2 40 i03g 74 . M Teh B ¥ 1%
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Rpnl1389&ik; ARAI9OAIACC—240/8; A RA190AFLETARpn13 69 ACC—24000; MTT iV &40 4m A,
¥eah . BT sL; Western blotting #-) & 40 29 &, Survivin, TIP30, 2 & & G4t £ ik &; qRT-PCR &)
Survivin #2 TIP30 mRNAAGAT KA ¥, R S Rpnl3 /6 d2aMe4 F Rpnl13 & G A% R A B4 ACC—2 4 fiisa
Ak (P<0.05), MTT #4025, REMNZHRAI0MENACC2mi/ELEE (OD) i, 2R A%iTS
FL (P<0.05), 5ACC2414t, AA3ZMODMEH B (P<0.05), 5 ACC—24Lrb4s, H 4 34 Survivin &
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Regulatory effect of the proteasome inhibitor RA190 on oral
adenoid cystic carcinoma*®

Xi Zhao', Li-wei Zheng’, Dan Zhou’, Chun Wang'

(1. Department of stomatology, People's Hospital of Deyang City, Deyang, Sichuan 618000, China, 2. The
State Key Laboratory of Oral Disease & National Clinical Research Center for Oral Diseases, West China
Hospital of Stomatology, Sichuan University, Chengdu, Sichuan 610041, China; 3. Department of
Anesthesiology, People's Hospital of Deyang City, Deyang, Sichuan 618000, China)

Abstract: Objective To investigate the effect of the proteasome inhibitor dibenzylpyridone RA190 on
ACC-2 (oral adenoid cystic carcinoma) by inhibiting UPP (ubiquitin-26S proteasome pathway) via Rpn13 (non-
ATP-dependent regulatory granule 13), and thus revealing its effect on ACC-2 cell proliferation, the regulatory
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role, and possible mechanism of apoptosis. Methods After determining the expression of Rpnl3 in ACC-2
cells, the appropriate dose of RA190 for ACC-2 cells were selected. Finally, the expression of survivin, TIP30,
ubiquitinated protein of four groups (A: ACC-2 cell group; group B: ACC-2-Rpn13-siRNA (small interfering
RNA) group knockdown the expression of Rpnl13 in ACC-2 cells; group C: group RA190-ACC-2 group, treated
A group with RA190; group D: RA190-AC2-Rpn13-SiRNA treated B group with RA190) were detected. The
proliferation and apoptosis of each group were observed by MTT. Results Compared to the ACC-2 group, the
OD Values of another 3 groups were decreased; compared to the ACC-2 group, the relative expression of
Survivin was reduced, and the relative expression of TIP30 was increased in the RA190-ACC-2 group;
compared to the ACC-2-Rpnl3-siRNA group, in the RA190-ACC-2-Rpnl3-siRNA group, the relative
expression of TIP30 was reduced, and the relative expression of Survivin was increased; the aggregation of
ubiquitinated protein in the RA190- ACC-2 group was the most obviously; the Survivin mRNA valus in another
3 groups were lower than the ACC-2 group, and the TIP30 mRNA valus in another 3 groups were higher than the
ACC-2 group. Above all, the differences were significantly (all P <0.05). Conclusion RA190 promoted ACC-2

cell apoptosis and inhibited proliferation through Rpnl3, may improve the prognosis of oral adenoid cystic

4324

carcinoma, and can be used as a target for the treatment of oral adenoid cystic carcinoma.

Keywords: adenoid cystic carcinoma, oral; proteasome inhibitor; dibenzyl pyridinone; regulatory particle

non-ATPase 13; ubiquitin-proteasome pathway; apoptosis
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3| 80% Fy I, AL 825 H

122  Fi#HACC2% e ¥ Rpnl3 89 &k @
LipofectamineTM 2000 1E A %% YL 5 i B Rpnl3, i
2 R S5 1A R AR A A 30 S O 1Y) 40 B 85 B B Bk
TE BT R R P 9 R B . 7 T4 Rpn13 3
FikwE, WIFT S, S2. S3FES, &L Wik,
6 FH 40 ik BE R 60% , siRNA hy S2 /751, Hk
10 wl/mL,

123 RAI190 43 ACC—2#40 A& RA190 &
7 BEAT S HL AT ] ACC-2 B 20 M A 4, T 4 PO [\] 541
(4 24 400 nmol/L . 500 nmol/L . 600 nmol/L, Al
700 nmol/L ) ) RA190 &b Ff A 21 41 fifd , Zb P 48 h J5 ,
MTT 5 W8 £ 45 40 40 M3 5 L T2 18 Ol o

124 F¥asn ACC-2 40 M 38 3o A ) 75 v b 3
J& 243 H ACC-2 21 . ACC-2-Rpn13-siRNA 41 (il i3 i
B ok B0 AR ACC-2 4 ffd 7 Rpnl3 () #2365 ) . RA190-
ACC-2 41 ( FH RA190 4b ¥ ACC-2 41 2 ) . RA190-
ACC-2-Rpnl13-siRNA #41 ( Ji] RA190 &b 3 ACC-2-
Rpn13-siRNA Zfififd) .

125  MTT &N mesgsd A B4dxi$id
I 20 ML 42 b T 24 FLEF IR, B AL A0 ML ECH 2 %
10*>/mL, B2 40 i % 6 1> 2 AL, B LA 500 WL Y
1 mg/mL MTT TAEW , 7655 246 0 3 h, W -
W, P AE AR FL AN A 500 pl 0.4% R Ak 5 7N
(0.04 mol/L HCL) , & K ¥ )= , B AL HL 200 pL &
96 FLAEFR AR T, FH4> B 3 iR SR I 570 nm iz 1< 4k
(1'% B (0D ) fH .

1.2.6  Western blotting # ] Rpn13. Survivin, TIP30.
ZAEER GRS HEAMEREFE 24 h, $RIK
4 20 40 M B9 B H , Western blotting £ Il Rpn13 .
Survivin, TIP30. Z & L H H 1K1k, ] Quantity
One Vesion 4.5.0 840 B 45 5 G 09 K 4 .

1.2.7 qRT—PCR # M| Survivin = TIP30 mRNA 48 %}
FokF OB R Bl 1 x 10° > /mL Y 248 it
A2 mLEERF 6 fLEF IR, KiF% 24 h, R Trizol
TR PR EAS AL AN A RNA, A 21 HOE RNA A4 2 57
20 Wl Wi 5 LW AR % 0 10 wl 2 x qPCR Mix; 0.5 L
Forward Primer (10 pwmol/L); 0.5 wL Reverse Primer
(10 wmol/L) ; 2.0pnL ¢DNA; Jill ddH,0 % 20 pL. J2
RNESEE: 95CTHZME 5 min, 95°C7ZE4E 30 min, 58C

1B K 30 min, 72°C #EfH 20 min, 3L 42 M, 95°C
PR 10 min, T8 H 19 FE KA B —actin A %) 32 3k
(2749, 1Y FFI &1,

*&1 oRT-PCR3|#1FE75
FEH EIL7RS
5195741

Ea s JE/bp
TFE 1 : 5'-GGCACCAGAGGCAGTAACCA=-3'

Survivin - J7[ii] ; 3'-GGACCTTCGGTGACTGATGATGATCT 48
AA-5'
1E @ : 5'-GTCTTTATTTTGGGCGCCAG-3'

TIP30 , 40
Sl : 3'-CCCAGCTTTCCCTGTGGTGG-5'

1EA : 5'-AACGGATTTGGTCGTATTGGG-3"
B-actin

S s 3'-AGTCTTTTCTGGGT=5'

35

1.4 SitERE

Bl /TR SPSS 22.0 Gei 4. TR ORI
B b2 (2 ) Fom, W 220007, dE—2 W
P LSD- 1465, P<0.05 ARG X .

#HR

21 ACC-24H# a5 ACC-2-Rpn13-siRNA &H
Rpn13Z B X RIZEM LI

XF ACC-2 4 Mo #E 4T siRNA % ¢ 5, ACC-2 41
Rpn13 2 H A X 33k 5 2 (0.942 +£0.053) , ACC-2-
Rpn13-siRNA 2l Rpn13 25 4 A X 3635 £ 4 (0.217 +
0.037) , W 3 L8, 22 5 A 48 it 5 22 L (1=0.786,
P=0.000) , ACC—2-Rpn13-siRNA 21 Rpn13 & [ #H %t
TR ACC-2 4I I FEAK . LA 1.

2

ACC-241 ACC-2-Rpn13-siRNA 4

1 ACC-2#ifaZEF1 ACC-2-Rpn13-siRNA

Rpn13EAMRIE

2.2 AEFIEZERA1901EAACC-24ka/5 ODERY
Eb 3%

MTT A 25 R 2o, AN [R5 5 A9 RA190 4 ]
ACC24HMfif5 ODfH LA, ERA G #E L (P<
0.05), P& RA190 &34/, OD{H FRE, RA190
4 35 F] 600 nmol/L i, ODH T M # TR,
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WA 52 56 38 $E RA190 A ) 5 4 600 nmol/L., 3% 2
K2,

*®2 AFEFIERA1901/EAACC-2 S

ODfEAIELE (x+s)
285 OD1{H
0 nmol/L#H 0.746 = 0.004
400 nmol/L 21 0.625 + 0.006
500 nmol/L#4 0.523 = 0.007°
600 nmol/L4H 0.347 = 0.006"
700 nmol/L4 0.331 = 0.008
F1H 2.520
PE 0.000

W st 50 nmol/LA 4L, P<0.05,,
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B, ZRA G FE L (P<0.05), HET ACC-
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#3 HBAMEIODELLE (x+s)
2151 ODfE
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ACC-2-Rpn13-siRNA 4] 0.610  0.027"
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RA190-ACC—-2-Rpn13-siRNA 4] 0.536 +0.035"
F18 89.220
P1H 0.000

¥t 5 ACC-241Md LK, P <0.05,
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1: ACC-24; 2: ACC—2-Rpn13-siRNAZH; 3: RA190-ACC-24;
4: RA190-ACC-2-Rpn13-siRNA 41, +5ACC-24HuZHH A%, P<0.05,

E3 4AMAEODEELE: (x+s)
MEXELK, ZRWARITEE XL (P<0.05),

5 ACC2 4 He#, Hi4y 3 4 Survivin 2 A A X %k
IR (P<0.05), TIP30 % . 12 Z4LHE (41
R R Y IFE (P <0.05), RAI9-ACC-2 4
TIP30 & FIAHXT Rk e f i, 2 R REHEW
W, HAWHS ACC2 4 it A 25, HHn
W& 25 /N T RA190-ACC-2 2 . VLKl 4 Figc 4,

1 2 3 4

T . 0 <D
Survivin - — LIBT3

ubiquitin W .
Broctin S W — 2 )

1: ACC-24; 2: ACC-2-Rpn13-siRNA H; 3: RA190-ACC-
24 ; 4: RA190-ACC-2-Rpn13-siRNA 2 .
B4 Survivin TIP30;ZEZHEHHRIE

TIP30

R4 FHASuivin,TIP30.ZEZHEAMBEMNRIEZLLE

(x+s)

205 SuvivinZE[q  TIP30ZEH 2 EEN
ACC-24H 1.051 £0.047 0.873+0.119  1.133+0.158
ACC-2-Rpnl3- .

0.846 £ 0.047"  3.546 £0.140" 2.431 +0.207°
siRNA 21
RA190-ACC-2
Qﬂ 0.109 £ 0.026"  7.205 £0.093"  4.053 +0.256"
RA190-ACC-2—

0.993 +0.064"  5.354+£0.217"  1.956 +0.196
Rpn13-siRNA 4]
F{H 249.200 974.900 105.600
PIH 0.000 0.000 0.000

7 5 ACC-2 414l L4, P<0.05,
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2.6 #&4H Survivin 1 TIP30 mRNA 83t Rix £/
2%

%41 Survivin mRNA A X ik L, 27 A 5
H2p X (P <0.05), 5 ACC24] [lb#, HA 34
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Jo BRI HE B 20 S KU UKL R AT B A,
DAERESE R BT, 78 Z B g 40 5 o Rpnl3 3R ik
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B B HR T Rpnl3, Rpnl3 A O I3 RR 48 05 1)
Fom AL, AT BECRIR YT R R A R 1

AR KB, RA190 ] LLJE 9 J88 fE 16 J7 2
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Z R ERE TR R R A . BR RO R IA 112
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