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TE R E OB A MG132 BCE X S Zoxt B/ Nt H1299 4. LR 2 28R A M g 1 (1 5
Wi B AL o SR FH MTT VAR NS [5] MG 132 ¥ B2 AN [R] B[R] AL B it H1299 4HARAHE5E: Transwell /N2 SEEG
5 i 240 MR PO E A AR 28 88 s At A I s M 40 M R 1 T2 Weestern-blot vA I 58 £ (IR IA KT . g5 %R
W, MG132 AR SAMH] H1299 A4, I 2 IR E— RS AN AL JIN (B - R0 56 5 s MG132 fEToE V&
TNEE X ST R H H1299 iR iR sgee )y, IR F MMM T MG132 gEREFFIC H1299
AR AT B R EE I E-2. -9 IIRIBIKF, FRRPTR TR 1 Bel-2 IR, [R50 28 F Bax &L
AP $7n MG132 A] LU 25 i A A/ it H1299 g4 K, HAELHEMERE FBA X HL&nT LI
TR AR A AR R, REE S IN5E X B F S i@ TR .

KR EABAANSEIR, MG132, X HEERIE, A hanfuife, KR, T

hESHES R8ILS

ENFERER S, e/ afRfitidE (NSCLC) BN
FESEAHSSAE T B BRI o JBCHE YT JL T2 % A il
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Prin, — B UUORITRE (SR I6 R A A A7 R AR R4
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N BEEIT IR RIE, WOmiER ke — &5
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A TR 4 B, 4 R s A A
YRR T, MR, ARSI T TS R
OER, TR AR RIS, i E Ak IR
TRRATAEYD A MG132 CFRRERIE 1-725 R 1-725
B2 1-5R 1-HD, B B mpuiRs e,
W N, R (B A AT LAVE Y DNA $ifs
A HESHESS AT DNA A2 38 BRI R A B
FIVEF o AT HRIERRI1OL B oK e B A S IR
A4 FH RERS S 25 40 R 41 B R NF-kb (I3RL, i
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H1299 40fd (T ERHA B Bl a5
F#T 37C. 5% CO, WA . H& 10%M64- i1
1% 1640 $577EE 5%, & 3-4 d fEAR—K.
K B E ST, 524 200cGy/min,
VR EE (Source skin distance, SSD) = 100cm, &4+
B 10 cmx10 cm, AHMERME AL 1.5 cm EHM:E
i
1.3  MTT AHpEFEERE

B B A K H1299 4RO 2x10% mL™)
BERT 96 LI, 200 pL-FL7", TWBEJS i MG132
CGRFERAE A 0.0.1.0.5.1.0.5.0 A1 10.0 pmol-L ™),
FERIIREE AT 5 L, WAL AXIR, SZIREE 3 K.
K-S0 20 4y IAE N 24 24 h A48 h 5 NN 20 ug MTT
(5gL™), k%0 E 4 h, F WM 100 pL 1
DMSO, #R¥%IRE) G E TR E IR (A
8 (570 nm, ZH%PK 630 nm). IR0 AT
(%) = SEI0ZH A {HATHRZE A {Hx100%.

1.4 Transwell ZRBEITFESCI8

JEHL 8.0 um A1) 24 L Transwell /N = (Coming

ANF, EENSH, SR 4 H: XMTHRZ. MG132
41 (0.1 pmol-L™). M4 (4Gy). HEH+MG132

41 (0.1 pmol-L™" ) MG132 /£ 6 h 5 4Gy IES).
HBUG 24 h ¥ % 2H 20 B P AS 25 I s R B R, T
¥1x10° mL E BN B, = 100 ul, FE
I 500 puL & 10%64F MG G FR4E, B4 3
MRS, B3R 24 h JFEUH B, FEIIA 50 pg
FEHIVREE R 5 g L7 (1 MTT, 37°C, 4h/J5BH, #
&N 500 uL ) DMSO, R %R )5 B T EbR
A EIRBGH AN 570 nm, LL 630 nm AZH KM
EWOCEEAYVE. MR (%) = K04 A 14/
SR ZH A fHx100%. SEIGEE 3 K.

1.5  Transwell 4HfA{R 25018

1E 24 fL Transwell /N3 (Coming A ], 3 [H)JE
JiE b T VN T L (Matrigel) 50 uL, & T 37°C
B FRFAMEE 5 h, EHIEEEERR . 52567V 1.4,
B g% 24 h G U JERE, /N0 AR ER R IR/ N R
AR ISR, R e )G 45 s e e, 215
BRI N O T 4n B BE LTS 10 MR
B, BOPME. SLIRET 3 K.

16 BRSO E AR T

B X E A KR H1299 20 A 1) Rl 240 A Bk, X
10° MHAEEAN T 25 mL B 7R, SeibsrJy 4 4.
XFHRA . MG132 2H (0.1 pmol- L ™). IS4 (4 Gy).
HBHT+MG132 41 (0.1 pumol-L™' ) MG132 1EF 6 h
J& 4 Gy JS), M 3 ANTATRE . BRUS LRI,
AkEL3EFE 48 h JE EEGTH AL SR AR, )% B i B
W HEORRBEGRIRE A 1x10° mL™, A
PBS Vi, =7F40M0, AnnexinV 1 PI 4L = i
EEFEVEA 15 min J5 704 SR MPE T (2E BD
AT, LIEL 3 K.

1.7 Western blotting #&UZ&E H/KFZEL

P X6 B0 A K A ) H1299 41 A 1 o4t B B v A
TR, FE& 10%M4 M35 1 1640 7k £
FER . SEI XTI, MG132 41 (0.1 pmol-L ™).
HBHT4H (8 Gy) FIHEET+MG132 41 (0.1 umol-L ™' 1)
MGI132 £ 6 h J5 8 Gy JES) . 4EIE LR ¥,
48 h JETHA ISR, RfRAn R A R e, R
Fi BCA ¥:ME s HWE, 5 SDS #H FREZ MR
JE%T, 100°CAE M 5 min, %8 /5147 SDS-PAGE HLjkK,
R, S% BRI E MR B PR, th2ERE, B

=% P~ B
s RS

18  GitFAE

FITA Giit AL FRAITE SASS. 0 A R k4T,
FAHBUE LA X £ s FRoR, PR EL B t AL,
ZH BB )7 Z 08, p<0.05 NZERA G2

%"‘\XO
2 458

21  MG132 3 AJE/4RAmAHRE H1299 ZRARAYE
KHNHIVE A

ANFERFE ) MG132 735155 & 24 h F1 48 h J5 %)
H1299 2 KMBIERS RIER 1. SRR
ZMTEREY, MPIEERE MG132 KE&ME
FHIFTRIAR DG, S22 2L B 5% 178 7] 2 — R0 A A 3 ) ] — 325
iR 2, BV A FH IS T () 22 0 2 P09 FE T 38 K
S FL A R B B o 22 S B Siih s L (Pp<0.01,
®p<0.01).
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R 1 MG132 BZ& M5 40 K77 i R
Table 1 MG132 significantly inhibits growth of lung tu-
mor cells in vitro.

MG132 MTEIEZR /%  Cell viability rate
/umol-L! 24h 48 h

0 100.00 100.00

0.1 94.57 +1.8771° 68.72 £2.1347*°
0.5 68.68 + 1.9666° 29.71 +2.0888*"
1 36.48 + 4.7620° 11.73 £ 1.2757*
5 21.73 £3.1638° 5.97 + 1.6426*°
10 14.09 +3.1105° 2.61 +0.7069*°

e il H1299 414 AR R EE MG132 (0-10 pmol-L™)
AEEE 24 A1 48 b Ja, AIIAFIE /14 MTT SESRHN(p<0.01,
b%<o.01)o SR SRR Y] MG132 W] R 405 H1299 4 4
VL

Note: Lung tumor cells (H1299) were treated with MG132 at
the indicated concentrations (0 to10 umol~L_l) for 24 and 48 h
and cell viability was measured with the MTT assay (*p<0.01,
®n<0.01). The results show that MG132 leads to the suppression
of cellular proliferation in H1299 cells

22 MG132 B& X SFZext AdE/) 48 Bl Bh 2
H1299 4B AT B9HNEI1ER

MG132 R EMH] HI1299 HUfiEss, KAubeE
M A AR TR B 1 iR, MG132 4.
FERFZHL AT MG 132+ HE S 2 41 B AR X 8 % BBl
43 51 9(84.00+8.0785) % (74.04+3.7707)%A1(44.24+
4.4868)%; SXTIRALLLE, 40MIZE 0.1 pmol-L™' 1)

Control MG132

120

100 |

80 F

60 F

40 F

20

Cell invasion rate / %

0

MG132 TiALHE 6 h JGBES 4 Gy X SRR S 240
MR TS Cp<0.05).

I I *
MG132 — + — +

RT  — - + +

B 1 RSN/ A R AR A BT AR 0 R
55X AL LL, 0.1 pmol-L™' ) MG132 AL EEAH 6 h J5 Ff
HEA 4 Gy X SF RS R AmM N IT R /) T P e 2%

Fig.1 Cell migration after radiation and/or proteasome inhibi-
tion. There was a significant difference between the control
group and the group pretreated with 0.1 ktmol-Lf1 MG132 and
then exposed to 4 Gy radiation ( p<0.05, n=3)

23 MG132 B& X ST£ext AdE/) 48 B Bh =
H1299 ‘AAR{R Z/I3NHI1E R

MG132 feBEHMH] H1299 juiE2, &3
2H it A AR X AR 28 R an ] 2 T

120

100

80

60

Cell migration rate / %

(a)

RT MG132+RT

(b)

MG132 -
RT -

- +
+ +

2 TS R/E R A B RN UL B 5 MR R TR (a) 2 I R H1299 SHZE 45 5 58 Gl e £, (<400); (b) 5%F
HRZLAHEL, 0.1 pmol/L [¥) MG132 FiALEEAHN 6 h J& fHIEC & 4 Gy X ST MU I AL 2% /) T B e 25
Fig.2 Cell invasion after radiation and/or proteasome inhibition: (a) H1299 cells through the matrigel were stained by Crystal Violet
Solution (x400); (b) There was a significant difference between the control group and the group pretreated with 0.1 pmol-L ™' MG132
and then exposed to 4 Gy radiation ("p<0.05, n=3)

050202-3



WA A SR T2 % 2013,31:050202(7)

MG132 4. FE SR MG 132+ 55 25 20 ff AH %
1R 5 N(79.51£10.1462)%- (71.73+10.9489)%
1 (34.63+9.9577)%; SxF WAL, 4104t
0.1pmol-L™" ) MG132 TiiAL# 6 h JEHES 4 Gy X 4
LR IR B A A4 12 28 2 R PR L (Tp<0.05).

24 ENMAREALN MG132 Xt X §14kiB5SF AIE
INRERETEE H1299 4RBET- B9S2

HHAME AnnexinV/ PT N EL 5 4 U i AX
AR T %, R WE 3 . H.4 MG132
HEX A B TR 2 AR, (HREE 7
SN, NG AA N ZG A AR B E TR B B
Hm (#p<0.05), H MG132 5 521k 511 F 238 i
BONHE, X3 T (11.44£0.90)%, X HL x4 N
(2.20£0.18)% ("p<0.05). L5 LB MG132 7%} X
P28 S AR /N ST e H 1299 4 I 1245 525 I o
HIFEFH o

15 r

© 12 O RT

> m MGI32+RT

g

=2 9r

°

S *
2 6 *

&

= *

%)

—

0 4 8
Dose / Gy

(=]

[E 3 RS A/E R B A R AL B 5 H1299 B3 141 i
Ly AR R LG R 53 B2 LR, p<0.05; #55 4 Gy
JEAHAH, MG132+4 Gy IR LUK 8 Gy [RSTALLES,

p<0.05, n=3)

Fig.3 Apoptosis after radiation and/or MG132 of H1299 cells
analyzed by flow cytometry.(*compared with control group,
p<0.05; # compared with 4 Gy RT group, MG132+4Gy group,

and 8 Gy RT group. p<0.05, n=3)
25 MGI132 Bx& X ST&xt AJE/ AR Ah 7=
H1299 HAfEh R R EREBEE-2, -9 (MMP-2,
9), ERFUATEA Bol-2, AT EE Bax

RIKIKF RIS

N5 TR MG132 A X SR R AE U
FERMIBLEI M, FRATBER T AR EE A
MMP-2, -9 MFET-AHKEH Bax, Bel-2, K5
MG132 BE X SHExs Mo dip FiRE A RIER
S, WP 4 foR, SR, £0.1 pmol- L
) MG132 FALFEAHM 6 h JGBES 8Gy X SFER IR ST,

JR)5 48 h 4HiEHIET-®E A Bax RiAH B, M
MMP-2. -9 FEAMPLET-E A Bel-2 #5085 %
ik,

Control RT MG132 MG132+RT

e

MMP-9

B — |
7

R q B-actin

4 MG132 s BG5S H1299 40 b i T AR 22 4H
FKEE R IL KT (2816 . Western blot 525645 R2K ] MG132
BRE X AT LI A fE 2 25 ) =2 28 A G 5 K (MMP-2. A1
MMP-9) AL T K] Bel-2 BIERIA,  [F]H 3 5ik i i T 2= ]
Bax &4
Fig.4 MGI132 enhances radiation to inhibit the expression of
apoptosis and invasion genes in H1299 cells. Western blot
shows that MG132 in combination with RT inhibits the gene
expression that regulates invasion (MMP-2 and MMP-9), an-
ti-apoptosis (Bcl-2), and pro-apoptosis (Bax)

3 g

A /NG e o e S ) 80%, S B N L
(ol , FEAIEIRE . BRRAIE. KAk o
e =28, HX T g T sz, M—H
DL il Ao AV 8 R A A7 R R SR AR K |,
VIS | A RL 40%, — S FAEARIUN
1%-2%"2 . N HE K i g AR, IR T
BMEFEER, e AEARE, HRE—8H
PUMIR 250 5 B AR B A . Rk, AW ik
R & — Z BT LLUINSR BT I7 AR S S Bon), 1%
32 B AT E A,

IAER, ZR-EAMARS (UPS) BN
iR VAT RIT SR B AR, AR R R R
— ARG TEE A K LA Y0
To, YA HIERR, DL R PRI Al o0 B AR R
Ik, BHE Caspase K Bel-2 X% 4 o J&
T AR DL S A% 5 5 xB (NF-xB) %5,
FH T 25 A 07 53 PR AR Y 80% IR 8 1T, B FH
R B 7 6 0% [0 B i 40 . P9 ek Rg 410 skt AN A7
RIS S M TP gr i P A2 T AR
TGS Z P4, 230 2 P e 240 i 2 A2 J 4
BELVS FOZH BRI T2, AT A543 e 1) 5 A A S il R0
BRI T7 MR . MG132 (RS 1-2& R 1-
HRR 1-2ER 1-HD & —Memg i, BF
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X FESE: MG132 e X 20 /N M 788 2 1 A8 AR T 52

2 HE 07 1 1 B B AR RIGR), AT 208 1 268 &
SN R i R SN 1 v S M g = [ L
Hl5R, AR KA MG132, B 5E P
T, FLRBEE V2 Y R 1 R A 2R 3 MR T
A A PR ER AR, A B A SR/ il
o, PAXE RGN, REFRM, IR,
B, mUsRRE, DAAFLIES . TEMRRTT
B AR AIHI RN DNA #1057, s b
PAK DNA B ss 8O 80T . P anfEmsEEak
AR N B0 1 i 200 P DA B S 3050 RN 485 B W e 1Y
B A KR R B AR S B A RS R S
988 AR AR DG (1) NF-kb I8, 175 5 38 0 e 4t e o
T SR HRIERRTT MG132 g hisE i
NF-kb [R5, #8355 PC-3 7 51 R 40 et L 25 4
(R, RN, 238 NSCLC MIBUT T 3. 4R,
I NAE B i A0 1) 7)1 FH AR SRt 7
g A (umol- L™, FEAE T A\ 2808
G ARG YT, HOGT 8 BRI GBS X T2k
T 98 4 ) A A R A R B AR ST 1R A
o PRITEARTRFE A, FRA TR 3= Bt i M5,
FE—ANTLEAE (nmol'L™") N4 & [ B0
I MG132 B X G207 HE/INH Bt H1299 4
A, HRSIRZE. BT RIS LA R, R
MG 132 2T it 16 97 S Bl PR A3 o
FEARSZIG TR R B MG132 7] LA 2 306 i
H1299 4K, HAELHEMFE (omol-L™)
NS X4 nT DLBH S5 B Al 40 e B AR 2 e
77, B3 n5E X 415 S Ml H1299 40 T 1F
. 7 NRIHARE H1299 40, MGI132 fET5H
SR 2 E (<10 pmol L) T, HEH
AE SEUEE WA REIEER, 2B EMH
-0 08 R A AL BRIN R 2R 6 R o AR, H1299
AL MG132 (0.1 pmol-L ™) FlHF 28 B: & 15 F 5 B
1 0 32 2R £ it 13 28 S5 AR A i 3 1 SR g 14 m i
HHE&HME, ZRAFS R (p<0.05),
BRI ), BATBAARALET MG132 1ff
FH ok P o F 4 T KCF B, BD 0.1 pumol-L™
MG 132 15 Fifides H1299 41 24 h J& 40 A7 R 1A
90% LA b FATH FIRFIREM MG132 BA &2 Ik
HEROEALK, ARMEIET MG132 A GG
SIS M. SEIGAE RAER: S5Aar B AT Y
T mHE MG132 BREHTZARE, /N TR
K MG132 & B s, Hik,

AT FL L RV RE 0 8 B S o N Rl T
I T B L I PR AR o

HGERBL, B MGI132 BEE X S5 S8
%) it e H1299 24 it 52 28 2 gl AR 200 AR 0 T 39 I B L
il T e B -2, -9 AR pT T
HH Bel-2 (IRIA, FE ERMTIED Bax KR
T SEILT o SR b3 Jik PRI R 08 508 1 BAR L 1) S
BRI A DT FRR: ks AS49 AR RAEAER A
MG 132 FULRALFR 5, A c-Myc HIZRIE KT 5.
FRW, mETREEEER. 7 c-Myc FRik MR i
EERAL N Etall): R SR i: ) 1 P X C A W 2 e M
H MGI132 BRESTERIER G2 T o-Mye HEHR
IR ML A B AR, E R AR A A I Y R 3R B
B-catenin T AES HH AP, Bl MG132 A F3K
B-catenin i, HETMFE c-Myc FI{E 8 RNA ik
BEA%. BRILZ AL, FRATTRIIE NF-«B Re0% 1% & Fhit
DRI ) i, 052 15 4 i 14 58 1) B PR ( COX-2,5 eyelin
D1), ZHHMZZEFEI (MMP-2, -9), ZHEVET-H<
F A (Survivin, bel-2, bax), M4 KK (VEGF)
%, HYEWFIT R RN 45 B e A Bk 4k
JTHUBRPE LS K. NF-«B 8 B 5 4 5 8
MR R, 5] NF-«B O BOE 4 Rk T ke,
XEEERNE R T — D T A0 B NPT RE RS 5 il 2 i B
T 7.
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Effects of proteasome inhibition on growth, metastasis, and apoptosis of non-small cell lung
cancer induced by X-rays irradiation

LIU Jing TANG Yiting WANG Xiao SHEN Wenhao
XU Wen ZHU Wei ZHANG Shuyu CAO Jianping
(Jiangsu Provincial Key Laboratory of Radiation Medicine and Protection, School of Radiation Medicine and Protection,

Medical College of Soochow University, Suzhou, 215123, China.)

ABSTRACT  After H1299 cells were treated with MG132, the cellular proliferation was detected by MTT assay;
Transwell migration assay was used to determine the migration and invasion ability of H1299 cells in vitro.; changes
of cell apoptosis were analyzed by flow cytometry assay; Western blot assay was employed to measure the protein
expression. The results show that MG132 alone inhibits cell growth in H1299 cells, in a dose- and time-dependent
manner; MG132 in combination with radiation significantly suppresses the migration and invasion of H1299 cells;
MGI132 enhances radiation-induced apoptosis in H1299 cells. The apoptosis rate of MG132+RT group is up to
(11.44+0.90)%; the expression of MMP-2, -9, Bcl-2 is significantly suppressed by MG132 in combination with radia-
tion, while the expression of Bax is up-regulated relatively. The present findings demonstrate that MG132 inhibits the
cell growth in lung cancer, the migration and invasion ability of H1299 cells treated by MG132 in combination with
radiation is significantly suppressed, while the apoptosis rate increases relatively. The mechanism may be associated
with MMPs and Bcl-2 down-regulation, as well as Bax up-regulation.

KEYWORDS Proteasome inhibition, MG132, X-rays irradiation, Non-small cell lung cancer, Cell growth and
etastasis, Apoptosis
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