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 E[HM) FE AR A S MG132 Xt A Burkit's Wk PV Raji 400 TH T 4008 A iz 206 LA (UBEL) LA
FERME, [J73E] 5 wmol/L (1 MG132 AL 3T Raji 40 24 h, JE 252 LA AR KB B0 R4 IR AR Annexin V-FITC/PI XX
Yu M A T PLBAYL BB AR AR 4, 3656 5E B RT-PCR #:11l UBE1 JE P mRNA %34, Western blot £l UBE1 2 [
Ko [455)] MG132 AhBRAI A A K 2218, FET- R T- 2 WL, A0 IR 73R (26.06 + 1.10)% 5% iR 41(0.30 = 0.26)% LT+ (P <
0.05),G2/M HIZM M L3R (33.2 = 1.2) %A AT IE2H (12.5 = 1.1)% T (P < 0.05) ;MG132 4 F 2 UBE] mRNA FikH (0.35 +
0.05) 5 %F HE2H (1.00 = 0.08) NI (P < 0.05) , 1M1 2N 65%; UBEL 17358 (0.93 + 0.07) B A IEZH (1.62 = 0.22) Fi# (P <
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Effects of Proteasome Inhibitor MG132 on Apoptosis, Cell Cycle Distribution,
and Expression of Ubiquitin-activing Enzyme 1 (UBE1) in Raji Cells

LIU Yong', LONG Jie**, MO Xiang-lan', SU Zu-lan', SHAO Chun-kui', XIE Xiao-hin?
(1.Department of Pathology, The Third Affiliated Hospital, Sun Yat-sen University, Guangzhou 510630, China;
2.Department of Pathology, Guangzhou Medical University, Guangzhou 510182, China)

Abstract; [Objective] To explore the effects of proteasome inhibitor MG132 on apoptosis, cell cycle distribution,and the
expression of ubiquitin-activing enzyme 1 (UBE1) in human Burkitt’s lymphoma Raji cells. [Methods] Raji cells were cultured and
treated with 5 pmol/LL MG132 for 24 h, morphological changes of cells were observed under inverted microscope. Apoptosis and cell
cycle distribution were assessed by flow cytometry. Expression of UBE1 mRNA and protein were determined by real-time RT-PCR and
Western blot assay. [Results] Raji cells grew slowly after exposure to MG132, dead and apoptotic cells could be seen. The apoptosis
rate in MG132 group was much higher than that in control group [ (26.06 = 1.10)% vs (0.30 = 0.26)%, P < 0.05] and the cells in
G2/M phases with MG132 treatment were significantly higher than those in control group [(33.2 +1.2)% vs (12.5+1.1)%,P <
0.05]. The mRNA expression of UBE1 in MG132 group remarkably reduced compared to the control (0.35 = 0.05 vs 1.00 = 0.08,P <
0.05) with inhibition ratio of 65% and UBEI protein was also down-regulated by MG132 (0.93+0.07 vs 1.62+0.22, P<0.05) with the
protein expression ratio of (58+6)%. [ Conclusion] MG132 can induce apoptosis and G2/M arrest of Raji cells, it can also inhibit the
expression of UBE1 mRNA and protein of Raji cells significantly, the mechanisms involved needs further investigation.
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A Burkitt’s VR Raji 20 i iy mb il R 20 3
FHFE R, F 2] MG132(carbobenzoxy-1-
Leu-L-Leu-L-Leu ) 5 H Calbiochem 23 &) , RPMI1640
R R FEFG A 135 W B Gibeo 23 F] ; Annexin V/PI
P TR I 350 & A R st LR AR ) F] s RNAso
Reagent SYBR Green — 15 2¢ %€ i RT-PCR ik
M & W A Takara 23 7 . GAPDH UBEL 51 %) th
Takara 2N F)E I, UBE1 Z7aEHi1ANA F Chemicon
AHI(MAB3520, FifE*:2G2.3) FikEE R 1:5 000,
Western blot 4T #1 ECL 1k 2% & Y6 ik 57 & W F
Cell Signaling /A F] ,

12 F &

1.2.1 #mAe3Es  Raji 000HF 150 mL/L R4
MLV 1Y RPMI1640 15 3% & 37 °C 5% 1A T3 %
CO, FEACRE IR . MGI32(&HE M 5 wmol /L) AbBH
() Raji 4000 S22, MG132 AALFE Raji 403N
X REA

122 AX A (Annexin V-FITC/PI R # %)
mig AT oM 5 x 10° D/ AL ER T 6 L
Mo, B 3% 24 b J5 AR 40, T (AN 7 EDTA) ¥

AL 1500 r/min(r=7 em) E5.L> 10 min, VK& PBS 251
RS 2 (4 °C) , A Annexin V-FITC Al PI, i
AJZE RIS 30 min, PBS ZEPIRTEDLS 1 R (4°C),
Y FE AT 500 mL PBS & i E T 4 °C, >R H
Cytomics FC500 it =X 40 9 4% 7F 47 43 H1 (Beckman
Coulter, USA) : BANFE AT 10 000 441, P/ T~
F (% )=Annexin V HHANE (RWET )% +
Annexin V  PI X SHZH it (B0 12) %
1.2.3 AKAR(PL &) @R ot KR
24 h JEUCHE 1 x 10° 41 i, PBS ¥t 2 1,700 mL/L
WO 4 CiRl i e dn il B0 5 L1, PBS &
2, /i RNaseA (&€ i 50 mg/L),37°C/K I 45
min, AL 5 B (PT)50 pL, JRA),4 °C @G E
60 min , JE B M UE T, it I HAL AR
1.2.4 % %% % RT-PCR # % UBE1 mRNA &
B BEFE 24 h JE AR 4E L, RNAiso Reagent 2 i
YA R RNA, DLE R EE N 3-0 2 H o w1 &
(GAPDH) N2 ,UBE1(F):5’-CTGATCCAAAGC
CGGGTTCTAA-3" ,UBEI (R):5’-ACTGCCGTTCTT
GGCCATTC-3" , =4 160bp; GAPDH(F).5’-GCA
CCGTCAAGGCTGAGAAC-3" ,GAPDH (R) :5’-TGG
TGAAGACGCCAGTGGA-3", 7= ¥ 230 bp, fii I 3£
[ B FH A W) & 482 \) ABIL 7500 BB 26 % 5 B
PCR {SGHATY 38 R0, BEAFEM IR AL 3 4, 5500
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18, R 1 H 3 G ¥ (AC, 5) #4743 HT : ACt= Ct
(LBEI)_Ct (GAPDH)’AACleCL (M(;132>'AC1 (RFHE) 5 irg/\ﬂ\éﬂ
UBE1 A A0 X} T X B8 41 i 28 (b fi7 =2 UBE1
mRNA FIEHHIHE=(1-224) x 100%,,
1.2.5 Western blot # 1 UBEl & & &k Hi3%
24 h JGSCEE 1 x 10° 40,100 WL RIPA 21 i #2
BUSE T, 8% RN M B et I L vk 5, %% PVDF
JBE,1:5 000 1Y) UBEL HLAARTE 4 CHFF 11, 1:1 000
P B9 1L 2T B TeG-HRP- P = 1 E 2 h, JiL
A 852 UL B-actin ﬂ?lj\]%%,lmage—l)ro Plus 5.0 %%
50T B 8 1 2GS B (10D) ,UBEL &
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1.3 Sit=4abiE

K SPSS 13.0 B4R FRECHE , 45 SR LAY $+
PRUE2ERIR , PIZEL I BB LA ¢ K s, 2 A )3
BECR B 2 25081, P < 0.05 A A 4e it
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Fig.2 Flow cytometry of apoptosis in Raji cells treated with MG132 (Annexin V-FITC/PI staining)
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Fig.3 Flow cytometry of cell cycle distribution of Raji cells treated with MG132 (PI staining)
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Table 1 Flow cytometry of cell cycle distribution

(%,x+s,n=3)
Cell cycle distribution
Group
G0/Gl1 S G2/M

Control 52315 348 £0.7 125+ 1.1
MG132 47.0 £ 1.2 20.0 £ 0.4 332 +1.2Y

Ycompared with control, P < 0.05
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Fig.4 Real-time RT-PCR amplification plot

2.4 MGI132 XF UBElI mRNA RiZR 20
PG E f RT-PCR 473 M 48 WL BT A it Yy ik
A6 W, 3878 OB S0 T (1 4) , milfigeth
LRI $ERY G — ) JoAERE YT
R, MGI132 AbFRZI40E UBEL mRNA (%A H S
XPRRZHAH I TR T 65% (% 2), ZRAGIT#E
X (t=-11.875,P=0.000),
2.5 MGI132 X} UBE1 E A RIEHI SN
HERMIEI MG132 41 UBE] B R AR
(0.93 + 0.07) % Xf BB 4H (1.62 + 0.22) T I# ,UBE1
FEAREEN(58+6)% (K S5), ZARAGITHE
X (t=-4.839,P=0.008),

Conlrol MG132 ku
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Fig.5 Western blot of UBE1 protein
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Table 2 Real-time RT-PCR results analysis (x+s,n=3)
Fluorescence
Groups -
C,(UBE1) C,(GAPDH) AAC, -8 /inhibition rate
Control 21.18 £ 0.04 16.72 £ 0.09 4.46 +0.12 0+0.12 1.00 + 0.08
MG132 22.53 £ 0.06 16.53 + 0.05 6.00 = 0.10 1.54 + 0.19 0.35 £ 0.05/0.65"

1) compared with control, P < 0.05

3 %

HAZEMBEA Sz R _ EAEERR
(ubiquitinproteasome pathway, UPP) I BEA 1845
P25 08 B R AT B0, UPP Jd i 2 2RO AL Tl
(E1) ¥z Z AR (E2) iz REHER (E3) 2 511
ZAMHE RN, HHMERRYN EZR (2R
k), 28 268 & FARHA A, P UPP 12 %
A ER SR ES (gl R E A
Bax P53 I T-15 5 4% S8 1 caspase3) 55, U 7¥

Y JE A PR MR AR K R EE R, %l
1A g LR 2 R 3y T P 4 ) i A e B
H RS ol R e B P A A I, T AR A A
FIRE EHAEH T 265 B A B MO S, Py
FERE TR R, A HE DT FBT IR VE S
ABESE R, R AR MG132 (5
pwmol/L) 1EH] 24 h J& , Raji 4l NXAEIE 252
R ARG A [ 40 IR T2 (26.06 +
1.10)% #5564 (0.30 = 0.26)% 5 % T (P <
0.05), JiHH MG132 Alif5% Raji 408 B P T, A
SE N TEAS TR IR MG 132 45 (59 40 i 08 T 4L
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il Fr ASTA] : Emanuele 4600 % 31 MG132 4b 2 (1) T
Jih 98 41 0 (HepG2) M BL4H M (1 K C B9 BT M
Caspases-3 PG ; Meli S5O 57 & B MG132 BE
57 FAS #IKHTA T bk B8 40 Ak P &R FAS A
RV IE T BB MG132 XJ Caspases AHOCHY
PR T B AR/ A A 2R C g SBT3 4K
T BT FE AE F 5 ARTT Fujita ™ EIHFSE B8 MG132
A 3 Ak ) AR P b A ) 5 SR S PR NF-kB
P fih A& FLIR S B8 T2 5 55 A, Ishizawa 2524
TE MG132 755 5 el Jeg 4 e 2 A= 0 0 1) [] B i 300
JNK Fl P38 f3E , $& it INK 15 538 B A 3005 mT
AEHLE MG132 i A T T ZEALE] . HHTIA
AR B AR AR TR TR SR R 2
AL AR PE T

SRR 2 1 T ) R0 38 A T 4
JE A IR 12 28 AR IR A e I 7 240 i F A A A e
AR F (97 2 % fif i 42434 Ube3 (Cde34)- SCF
(Skp-cullin-F-box protein) #1 Ubc10(Ubc4)-APC/C
(anaphase promoting complex ) , il & [Ff# cyclinE
p27kipl 25 K1 ¥ G1-S WIFI DNA &, 5 #
Bt cyclinA B 45 &4 M (8 MG132 i i+
P AN AR JC B 3k, nl i 40 B 45 i
T Gl W5k G2 #. FhNE A 55 4k I MG132 fg
RIS % HL-60 20 0 T/ 3 G2/M
WIBH A , £ Py 235 5 ik WIS R B MG132 B
%175 NK/T k(9% Hanks 20 Mo [5)F 38 G1 F
G2 JRH A , T ATHIBFIE s MG132 41 G2/M 141
ML (33.2 £ 1.2) %R (12.5 + 1.1)% T+
W, T GO/GL AT S WAL e SR AT B 2 R R
WA MG132 i Raji 4H i A% 240 i 5 152 FH T G2/M
.

1Z R IGEIEEE 1 (ubiquitin-activating enzyme 1,
UBE1) NAMIAZ NEE L, B— UBEL a] LATE AL fir
AZ 586 RN INZE ISz R F 3] E2
fit} ,UBE1 R IE ZBOBEHEM I, ARIFFEMEE MG132
X Raji 2l UBE1 JERF IR 520, & B MG132
ALFRZH AN A UBE1 mRNA 9 2835 5 5 06 R AH Eb
TRET 65% (P <0.05), [A] 0} 35 1 2R8B80t
HEZH 1K) (58+6)% (P < 0.05) , BB MG132 7EX} UPP
AR BYARIBLE A, BR TR P R AR A
P, XSGR UBEL Ry ek tig e, HmirE sk

KEBIFET T UPP RE PR ZL | F2tk
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il TRAF6 (—Fh E3 filf) Ml kK (1 kappa B
kinase , & fiff kB & A= W2 10 Ik 2 11 ol R I figk 1)
SCHRT ) | B M) NF-kB FOTHALD T Snyder Z5018)
KB MG132 1F & i F2 % 1B ( inhibitor kappa B)
SN FE AT T NF-kB @936 PE, i & A748
. MG132 Al RE4 h NF-kB il B2 5 T
UBE1 1YL FE 55 M si Jm ik s . o5 —J7 i,
Mo XL S5z 38 ik TR i p27kipl £ 1 5 H IR R A
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