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WE:BH 5K 06 - FELGIER — DNA LRSI (MGMT) TS B 5L
T i (TMZ ) 4 25 725 ma i ok AT 245 PR A0 23R8 20 ML A375/ TMZ (138 97 A FH o 7‘7‘%
H4 A375/TMZ AAEREAL 53 A 6] B2 (IE 557 ) \MGMTsiRNA 2] (200 nmol -
MGMTsiRNA) (28541 (1 600 wmol + L™'TMZ) FIIEA 41 (5 4 MGMTsiRNA Ej][]
1600 pmol - L™'TMZ) , 53724 h J5 , FHATMETIEOAN & - 8 ko0 Hr 4 i 1 5
TEL , FHAR T B0 300 46 T 4t g v 22 5% ADP B BE 23R & T (PARP) | ZLfiR 1) PARP
(cleaved — PARP) .DNA & i 'k 25 1 18k i 48 4k IV 2 ( DNA - PKes) fll% K 7 «B
(NF — kB) 25 H (Y FRIEACE, Al 9t B I 41 il NF - «B 25 H B R E M43
fio 85 XTHRZH  MGMTsiRNA 41 | 5256 20 A A 21 ) 40 i 30 1 24533 R 0
(3.45 £1.53) % .(51.24 +2.73) % F1(70. 69 +4. 48) % ,PARP T& 1A} k7K
SEARH 0,45 £0.08.0.47 £0.06.0.33 £0.04 1 0. 14 £0. 03, cleaved — PARP
B AR 235 K43 3115 0. 01 £0. 02.,0. 01 £0. 01.,0. 18 £0. 03 F10.36 =0. 04,
DNA - PKes & F1RXF 2635 7K 435124 0. 09 £0. 03 0. 07 £0.02.0.32 +0. 02 Fl
0.39 +0.04, NF — «B B [ A X % 35 /K F 43 5 & 0.35 +0.04.0.36 = 0.05,
0.20 0. 021 0. 15 £0. 02, KA LR bR SC 00 20 a0 BR 20 oA, RS i)
FEEFYAEGITZE L (Y P <0.05), HEIWRIGHHT WA, XA,
MGMTsiRNAZ] | 5 5 20 B & 40 /9 NF - «B P ¥ 38 658 B 4 o5
(5.26 +1.05)% (7.58 +1.18)% .(10.56 +1.99) % F1(15.47 +2.61) % , B4
20 55 A MGMTsiRNA 21 /) 21 i HE , NF — B 72 983 40 i % P BR 3 22
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Abstract; Objective
DNA  methyltransferase

To investigate whether 06 — methylguanine —
( MGMT )
temozolomide ( TMZ ) could enhance the therapeutic effect of

interference  combined  with

temozolomide on human drug — resistant melanoma cells A375/TMZ.
Methods  A375/TMZ cells were randomly divided into 4 groups,
control group ( normal culture ), MGMTsiRNA group (200 nmol « L~
MGMTSsiRNA) , L' TMZ) and
combined group ( transfection of MGMTsiRNA followed by addition of
1 600 wmol + L™'"TMZ). After 24 h of culture, the proliferation of cells

in each group was analyzed by cell counting kit — 8 method. Western

experimental group (1 600 wmol -
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blotting was used to detect the expression levels of poly ADP - ribose polymerase ( PARP ), cleaved PARP
(cleaved — PARP) , DNA - dependent protein kinase catalytic subunit ( DNA — PKes) and nuclear factor kappa — B
(NF - kB) proteins in the cells. The expression and distribution of NF — kB proteins in the cells were detected by

immunofluorescence. Results Cell inhibition rates of control, MGMTsiRNA, experimental and combined groups were

0, (3.45+1.53)%, (51.24 £2.73)% and (70. 69 +4.48) % ; the relative expression levels of PARP protein were
0.45 +0.08, 0.47 £0.06, 0.33 +£0.04, 0. 14 0. 03; the relative expression levels of the cleaved — PARP protein
were 0. 01 £0.02.0.01 £0.01, 0. 18 £0.03 and 0.36 £0. 04; the relative expression levels of DNA — PKcs protein
were 0. 09 £0.03, 0. 07 £0. 02, 0.32 £0. 02 and 0. 39 £0. 04; the relative expression levels of NF — kB protein were
0.35+0.04, 0.36 £0.05, 0.20 £0.02 and 0. 15 £0. 02. Compared with experimental group or control group, the
differences of above indexes were all statistically significant (all P <0.05). Immunofluorescence analysis showed that
the average fluorescence intensity of NF — kB in control group, MGMTsiRNA group, experimental group and combined
group were (5.26 £1.05)% , (7.58 £1.18)% , (10.56 £1.99)% and (15.47 £2.61) % ; and compared with the
cells in control group and MGMTsiRNA group, combined group showed NF — kB was significantly increased in the
MGMTsiRNA
combined with TMZ further promotes proliferation inhibition and apoptosis of drug — resistant melanoma A375/TMZ cells
by TMZ.

Key words; temozolomide; 06 — methylguanine — DNA methyltransferase; drug — resistant; malignant melanoma;

nucleus of tumor cells, and the difference was statistically significant (all P <0.01). Conclusion

apoptosis

SEM: B 25987 ( malignant melanoma, MM ) J&—Fj
TR T PR A 2K A0 M P oy R e, 0 A ke, R
RAPET: R Bk T, B, ey
MM 85 2R 7 R AR, MM 6 ¥7 1 R B
P HE R, F2 B2 IR T 24 1 AL 7 B 25 WA B I
it R I ( temozolomide , TMZ ) J& — b 57 78 114
PR 2Y , i T RB S 5 0% i B B, AR W) A R
WF 2 B T MM — 23R . TMZ Al
DNA 4 H1EEAk, DT 20 4 i SE T2, 06 — F Ak
5 Eind — DNA AL 5L i (06 — methylguanine — DNA
methyltransferase , MGMT) & —Ff 55 2 ) DNA & &5 &
E, HIE R 06 — 55 BEIS 1) BT BL 56 5% 31 2 Jh 28 1R 5k
55 [ (CysldS) HRAB B 32401 1 5 BRI R TF IR, DT 9 BR
TMZ 7= /E 8 DNA 105 o ARBFSE S 7685 RNA
THLHOARfE MOMT 3% , I 18 5 — R FAH A, A
Tl MGMT siRNA It & TMZ X A Tif 25 2 8 2 9%
A375/TMZ 21 Jd 52

MHEI %

1 #F8
MBkk A B A37S IR, WA P ER
2t T 20 R 5 N 2R U R e e T 245 400 it R
(A375/TMZ) W H TSR A BRA A
HEREIRF TMZ, HUAs A S g, 4l : >98% ,

5 T2744 KAy & TCI( bt ) AR Tl & AT FR 2>
"AEE AT B & - 8 (cell counting kit — 8,
CCK - 8) , TR ML A A WA FR A W) £E 75 Lipo-
fectamin™ 2000 % YLK %, 25 E Invitrogen 2 &) 42 77
MGMTsiRNA JikiJz FAM siRNA (4 (5,5 e hR 28 25 1
X R B b B AR MR BR S W AR 7 sk
HIZ ( bicinchoninate, BCA ) 2 1 & #1050 & | 2 — fif
cDNA & iR & R & 1if4E /) v (real — time fluores-
cence quantitative, PCR) j&5f| & . 47,6 — k3L -2 -
IRELIE[IVE (47,6 — diamidino — 2 — phenylindole , DAPI)
Pt ik, B iR RAEWHOR S /) A iz A
F kB (nuclear factor kappa — B, NF — «B) i {4, Fg &t
B E YR A BR S W 2R 77 5 5T DNA RO 25 1 38
B4k IV 3 ( DNA - dependent protein kinase catalytic
subunit , DNA - PKes) ik . Pr£2 28 ADP %4 B2 & Fiff
(poly ADP - ribose polymerase, PARP ) $i {4 £l i 22 i
f) PARP ( cleaved — PARP) {4, 121ty g 5 1 A4 BHCA
BRI AR 7 s R 3 S AL T (horseradish: peroxidase,
HRP) i i) =41, Hy A6t 28 2 YR BR 2 W
Hz 775 SuperSignal 14 5% KU fk, 2% % iR 7] ( enhanced
chemiluminescence , ECL) fb.2% % Y657 & , 26 [ Pierce
Gt E5 % /NI ETa

{228 VARIOSKAN LUX Jf#r{¥, 3¢ E FE 80 & i
IR ) 7 s IXT3 8] B 96 B3 EE , HAS Olym-
pus 23 1) 72 i LightCycler 480 SZI 5% Y6 2 & PCR &
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4t , Bt Roche 23 &l 77 i
2 ZWAHE
2.1 HpasEsE

A375 Fl A375/TMZ 4 Jfd % 885 35 F £ 10% FBS
) DMEM #5552, 78 37 °C,5% CO, 1 A Ji 35 55
PR
2.2 HRNASRERE

¥ A375/TMZ ZHHLFEHL SR 4 2. XF BEZH 20 i
ASAT AT b P, MGMTsiRNA 41 F§ 200 nmol - L~
MGMTsiRNAALFH 24 h, 23641 ] 1 600 wmol + L~
TMZ kb 3 24 h, B¢ 4 20 ] Lipofectamine™ 2000
MGMTsiRNAFE YL 28 40 il J5 5 1 600 wmol « L™' TMZ
B 24 h,
2.3 SERBMBRMERHERS

LA 6 x 107 cell - mL™"FEFPE] 6 LA . P
SEFRIC 1Y B M X BE FAM siRNA 5 ¢ A375/TMZ 41
fit1,24 h J5 , BEER £ 2% 9P UK ( phosphate buffered saline,
PBS) Y 1 3, I 5E 3 min, PBS FRPEYR, T4
FHZE RT3 40 B i 2 G 80, a3 e W3 5
e 37 R R
2.4 CCK -8 il paigsmiEn "

W5 2 i 4 A375/TMZ A K A & A
1 x 10* A~ 40 Jiid 1) 3% 100 pL fin A 96 FLAR N, B T
37 C,5% CO,IGFAH PR EIEFE 12 h DL EJE, A
FI DMEM BC i) 10% CCK -8 JEA5 W, #EIEF 4 h,
fif bR A DU 7€ 450 nm T (% 5% % B2 A (optical density,
OD) . i35 % = (L4l OD {H - 25 (141 0D
{H)/ (A HEZH OD {8 - =5 41 OD {H)
2.5 EHRNXEEFFEF PCR( quantitative reverse
transcription PCR, RT - qPCR) #&ill] A375 #0 A375/
TMZ 4R MGMT g3k

FH Trizol 3: M\ A375 il A375/TMZ 4 ifg v $2 Bt 4.
RNA i iz ¢DNA 55 —H5G a0 ook i RNA R4 730
B9 3 mRNA SR J5 4% BE SO0 BORC ) PCR IR G,
4T RT - qRCR LB, S5 FH 2722936314 MeMT
mRNA FHXJ HIEKF-
2.6 BTN ERN A375/TMZ B NF - «B
EAMRETNSH

MMM A E K 90% Ao A7 I, B 15 97 3k, SR 5
JH PBS PRI 4 AL 3 K. 4% £ W & E 40 i
20 min, 0. 1% Triton X - 100 3% 10 min, 2% BSA
B4 45 min, BALIDAR B S ) —$0 100 pL, 4 CIE
Fid . MAMEIER 9t 100 pl 7237 CTE A
M1 h, FRJEIEVEANL, =R T &L DAPL 50 L %

B 5 min, TSI RUEE T WA A
2.7 BARMGERNATHAXEANRE

W 4 B A2 VK AR, E 4 C R L LS x 10°
r - min ' 0 20 min, WEE B IE R, T BCA 2 (I
BIE R E PR, FEaTE 100 CR2SPE S min, 55
HHEH B 12% SDS - PAGE BEIE FAE, SR ¥ 5%
UG R 21 4k 2 ( nitrocellulose membrane , NC) i |- 42
&, 5% BeA- W EZ T 301 2 h, SRS HIHINF - kB |
HT DNA - PKes ., 3t PARP F1#i cleaved — PARP f#) —
Pio FE4 CHIE K. M5, PEk NC B, JF 5 HRP
PRICH P =R E 2 he )5, H SuperSignal ECL
A2 B GRS I 388 A o
2.8 Transwell FREFEZEKXIEHN A375/TMZ 44
g EBmnELEE s

AN ERE % e PIEEPEAE S A 10% FBS
AR FREE . 7837 °C 5% CORYZAET TR It vh B
F212 h J5 , AR LBR B An M . D8 ) [ 78
SR ET T S S S ERTR  €p U 2SS N LRI )
X iEAS B R A AT X TR 2Bk
R, B 1 B A B Matrigel I 2 1 H At #:4F
[ 52 5
3 GitEAE

JH SPSS 19. 0 #4748 it 43 Hr o TSR
x + 5378 ,2 AR LA Student” s ¢ 4555, 22 41 7] L4
FHEAR R J7 22 00 o

# X

1 WRBRERNFELERE

TESOC BB T, SETOERIRCH FAM siRNA
FEYY A375/TMZ 41 24 h J5 A LA R 70% L) I 48 il
I PN, R YT R AT AT B AR A
2 MGMTsiRNA Bt & TMZ Xf A375/TMZ 40 B £
KHIR I

Xof BE ZH 40 0 1E F 15 5% , MGMTsiRNA 25 41 ffd /] 200
nmol + L™" MGMTsiRNA 4bHf, 5256 41 41 fig FH 1 600
pmol « L™ TMZ b ¥, 1 & 41 4fl Hfa 5% Y& MGMTsiRNA
JGHI 1600 pmol - L™ TMZ Ab¥E

RIA] ¥ BE TMZ (200,400,800, 1 6003 200 #i
6 400 pmol - L™") AbFH A375/TMZ 4 }fd, A~ 7] B fia]
(24 .48 F172 h) p 40 i A= K39 A R AR BE i 4]
B TMZ ¥ B i 38 fm , 20 i 40l 38 58 n , 7E G232
EESYAGIIFEX (B P<0.01), k1, X
HRZH S0 20  MGMTSiRNA 25 5645 20 1 200 Ji 49 11 2%
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Table 1
tions of temozolomide (TMZ) on the growth of A375/TMZ cells by

Effect of different time points with different concentra-

cell counting kit —8 assay(x £s)

Concentration

(ol - 1) n 24 h(% ) 48 h(% ) 72 h(% )

0 8 0 0 0

200 8 14.58+2.52*" 27.14+2.87** 30.35+2.71""
400 8 25.07£2.05*" 36.79+4.21** 43.14£3.12* "
800 8 44.45+3.39" " 56.22+2.68** 68.24 £4.01" "
1 600 8 51.94£4.23*" 64.83+2.02** 71.66+1.87""
3200 8 62.79£2.53*%70.485+1.96** 75.27 £5.23* "
6 400 8 72.50£2.05** 84.14+3.06** 89.49 £3.98**

Compared with 0 pmol + =" group, * * P <0.01.

Al 0, (51.24 £2.73)% . (3.45 + 1. 53)%
(70.69 +4.48) % kA 41 40 M A= K 3 R 35 i 3
FXHRA ML IAL, G i 2 FH éﬁerix
(# P<0.05),
3 A375/TMZ 48 MGMT By FRiEHHF
A375/TMZ Fl A375 Zfifgh MGMT mRNA H%f %
K405k 3.32 £0.25 FI 1,04 £0. 21, 41 g ] L
BUIEGREE EERASIT R X (P <0.01),
A375/TMZ il A375 Al f) MGMT Z& [ AH XT38 3k K
43R 1,25 £0. 31 F10. 82 +0. 27 , 5G5S A
Gt E L (P<0.01),
4 A375/TMZ %4 ffi b PARP, cleaved — PARP,
DNA - PKcs# NF - kB & B #EX FKikK ER L&
BRG2HIY NF - «B 2 FAHX R B K B E KT

K2 KAMMIH R ADP R G HE(PARP) 2411 PARP(cleaved — PARP) \DNA {511k 25 P A (HE AL 7 ( DNA — PKes) A%

PF kB(NF - «B) 8 FIZA K1 U (2 £ 5)

Table 2 Expression of poly ADP —ribose polymerase( PARP) ,cleaved PARP(cleaved — PARP) , DNA — dependent protein kinase catalytic sub-
unit( DNA — PKes ) and nuclear factor kappa — B(NF — kB) protein in A375/TMZ cells of different groups(x +s)

Group n PARP cleaved - PARP DNA - PKes NF - kB
Control 8 0.45 +0.08 0.01 £0.02 0.09 0. 03 0.35 0. 04
MGMTsiRNA 8 0.47 +0. 06 0.01 £0.01 0.07 £0. 02 0.36 +0.05
Experimental 8 0.33 0. 04 0.18 +0.03 0.32+0.02** 0.20 £0.02* *
Combined 8 0.14 +0.03 " ** 0.36 £0. 04* 0.39 £0.04* ** 0.15+0.02* **

Control group: Normal culture; MGMTsiRNA group: 200 nmol -
MGMTsiRNA +1 600 pmol + L=! TMZ; Compared with control group, **

%of A4 BEA 41 DNA - PKes & #1 cleaved — PARP
AR IR K 2 3 = T IR B S R A, RS
T EZEFAGIEE L (P <0.01) , L3k 2,
5 EEBETERN A375/TMZ Hiah NF - kB &
HHREFD T

YT R4  MGMTsiRNA 41 | 52 36 41 e & 41 19

Control MGMTsiRNA Experimental Combined

B 1 #ETF -«B(NF - «B) & H #4040 A% P 1 2% 35
i ( x200)
Figure 1

(NF - kB) protein in the cell nucleus ( x200)

Red fluorescence ; NF — kB; Blue fluorescence ; 4’ ,6 — diamidino — 2 — phe-
nylindole ( DAPI).

Expression and distribution of nuclear factor kappa B

L~ MGMTsiRNA; Experimental group: 1 600 wmol *

P <0.01; Compared with experimental group,

L~" TMZ; Combined group:
#p<0.0l1.

NF — kB34 5¢ 6 38 B 43 90l 2 (5.26 £1.05) %
(7.58+1.18 )% . (10.56 + 1.99)% FlI
(15.47 £2.61)% . B: 4 411 A375/TMZ fib 5
Y 4 A% P NF - kB [ ik 2, X HR4L )
Y JHI 1 40 L AZ Hh NF - kB Rk R/ (| 1), B
HH S A A L, A% TP A NF - kBRIA B
EWZ ERIT¥ L ERARITERE X
(P<0.01),
6 ZHREBMEEIRE

MGMTsiRNA 41 5256 2 F B 5 4 9 RDR i 8
RN (80.71 £2.94) % (52.11 £3.52) % FlI
(31.45+£2.10) % Bt A 240 5 52 56 41 A1 L, 40 B AT
BEENEE TR, ESRIT¥ EZRA5RIT¥E XL
(P<0.05), MGMTsiRNA 41 . 5536 2 F B A 41 10
a1 Ml ot 22 % s ol A (81.53£4.62 )%
(50.29 +2.18) % f1(30.86 +1.93) % , Bt &5 4l 5
SCIG AR EL, A0 AR 2R AR ) B R B R
EREGITFEX(P<0.05),
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MGMT J& —Ff 55 22 (1Y) DNA & &2 [, 75 2 Fi Ji 95
Y b eIk RS W T R ORI
BRG] T B A AETR YT X e i P i E R . R,
T MGMT 7E 8 €5 273 i it vh iy 23k B A B T 5 il
Jib g 240 B %) TMZ (T 245 , 38 98 Ak 7 245 49 X6 i 98 240
L) A PE

A5 MGMTsiRNA Fbr 2k (455 Yuifi 25 8 (4 R
FAANAR)E A REAIR MOMT 2 Y RBKF- . S
BRI 25 R BoR, BG4 5 X B 40 A [, PARP I
NF - kB% 1% 15 5% F 4, i DNA — PKes fil PARP
H/IN 2T AR B W B, s i
S BCA LR IR A i A2 R NF - «B 1255 & T X5 1]
ZHak MGMTsiRNA 41, [RlA, CCK — 8 4 Jifg 384 7 52 36
U U565 2L X 200 b 1 410 ) % 2 v T N R AL
ERICE 21" BF 5¢ % B, MGMT 4 S 14 b J8 41 Jfa %ot
TMZ 53 1) DNA 345 (BT AR T PARP, PARP &
— Pl DNA B4, >4 41 it 52 2 98 45 518 52 B0 il 3%
B, PARP 1] # Caspase — 3 ZE [iff /K fit /N> T
cleaved — PARP , MM BH A5 18 52 3k 72 I 4 I % €8 Joa 4%
B & 51 % 40 M U8 7o, LAVON 28 F 58 % B,
NF - kBW] if5 § MGMT & 113k, 25 DNA &
I NI = B DR O e o il o 1 2
NF - kBJ&—FhH 2 8 3% K+, vl E it 2 Fas s
A0 M T #ECIRAS R, NF - «B 590 & A
IkB 45 & 5 JoTH MRS S e 4 o v, >4 40 i 52 31
HNRANET , 5 AL HINF — «B3E 5 1% FL S A2
Wit B R E A375/TMZ 4 i 5T 85 [ #F 17 8 1 o
E5 , % FLMGMTsiRNA Bt 4 TMZ 4b B 240 i) NF — kB
FEIRBLH TMZ 4b P 52 30 20 F — 20 A, 955 T
oo 08 T B E e T e % K e 4 R B8R,
MGMTsiRNABK 4 TMZ B4 B A5 7 # NF - kB 7§
6,3 T NF - «B 7EAI M LR . ik gs R 3%k
HI,NF - kB 7E A375/TMZ 41 it 5 T v 7] B HA %L1
B TAE AT, BADLEIE 75 3 — 2R R . DL RS R R
B, MGMTsiRNA B4 TMZ 1] L ik — 21488 TMZ X 22
G Z IR AN A AR K 0 A0 R T, TR s G TMZ f
ORISR . SR, A BF 5T 2 B, A1) MGMT 3k
AR BUE 5 41 M A& 2 58 T3k 2% 3G hn - a4 1,
HIRREAE K A g A 7t 1] 2 ASBIF St s 4
il MGMT [ 3255 S #2325 TMZ X 2 22983 197 %, (H

AR, AW AL sIRNA ORI I 2 18 28 A4 ]
BEOZIRANE D MCMT JEN 13k, 76 T okt
TG, MCGMT FEH 1 5 ] LKA . IR, X
BUAT LAY Y ] MGMT H: PR 33K B 5| B 1) -
T o SR, Do AR X AT A £ P A R RE AT A
T T BRIk

ABFFEHE R , MCMTsiRNA 45 TMZ 1936 97 5K i
HAT RAF e 25 O RRHAI T
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