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Effects of 5-Aza-dC combined with trichostatin A on MGMT expression and NF-kB

activity in gastric carcinoma cells

Meng Lan'?, Cheng Min"*, Shen Guodong''*, Xu Tingjuan', Liu Linqing" *, Tang Yangchen' *, Han Xiaoqing" *,
Shen Gan® , Hu Shilian'"* (' Department of Geriatrics, Anhui Provincial Institute of Geriatric Medicine, > Anhui Provincial Key Laborato-
ry of Tumor Immunotherapy and Nutrition Therapy, Anhui Provincial Hospital, Anhui Medical University, Hefei, Anhui Province, 230001,
China)

[ Abstract | Objective To determine the effects of 5-Aza-2'-deoxycytidine (5-Aza-dC) and trichostatin
A (TSA) alone, or in combination on the proliferation, apoptosis, the methylation level of O°-methylguanine-
DNA methyltransferase (MGMT) and the phosphorylation of NF-kB in human gastric carcinoma cell lines with
different differentiation grades (MKN-45 and MGC-803). Methods  After MKN-45 and MGC-803 cells were
treated by 5-Aza-dC, TSA and combination respectively, the cell viability was assayed by CCK-8 kit, and apoptosis
by Annexin V-FITC/PI staining. The methylation level of MGMT promoter was determined by methylation
specific PCR (MSP) , and mRNA expression by RT-PCR. Western blotting was employed to detect the expression
of MGMT, NF-kB p65 and p-NF-kB p65 in the 2 cell lines. Results 5-Aza-dC or TSA monotherapy and
combination significantly inhibited cell growth in a dose- and time- dependent manner in MKN45 and MGC-803
cells, and the combination treatment was more significant in the inhibition (P <0.05). The monotherapies and
combination treatment both improved cell apoptosis, and the combination group [ (8.43 +1.80)% and (21.75
1.06) % ] had higher apoptotic rate than the 5-Aza-dC [ (7.33 +1.18)% and (15.22 +1.03)% | and TSA
[(3.53+1.18)% and (12.66 =1.10) % ] monotherapies( P <0.05). The monotherapies and combination
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treatment all reversed MGMT promoter methylation, and increased its mRNA and protein levels, but the

combination treatment showed more significant effects (P <0.05). The expression levels of NF-kB p65 were

significantly reduced in the MKN-45 and MGC-803 cells after monotherapies and combination treatment, and
the combination treatment [ (12.81 +4.18)% and (9.08 £2.66)% ] showed stronger inhibitory effects than
the 5-Aza-dC [ (39.13 £3.38)% and (34.90 £4.89)% ] and TSA [ (27.55 £5.00)% and (22.11 =

3.07) % ] monotherapies( P <0.05). Conclusion

Both 5-Aza-dC and TSA inhibit the proliferation, induce

the apoptosis, and enhance MGMT expression by changing the methylation and decreasing NF-kB activity in

human gastric carcinoma MKN-45 and MGC-803 cells. And the combination treatment shows more significant

effects than either of the 2 drugs.
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1.1.3 34 DNA RNA $2H(, MSP % RT-PCR 51 A% R i bk izt
A Trizol ifF] 5% SR & F Invitrogen 23 A, 5N BE
S TR CEEE B 50 W B 24 4 b 240 A BRA
H), BRI — 2 W 44 ( DEPC) 19 § BIOBASIC ( BBI) 2\ &] , dNT-
Pmix (10 mmol/L) .OligdT18 ,Tag DNA ER-& il B ¥4 T4

Y THABRAE ,M-MGMT (83 bp) Eii#514): 5'-TTTCGACGT-
TCGTAGGTTTTCGC3’, F i 31 #1: 5'- GCAC-TCTTCCGAAAA-
CGAAACG-3"; U-MGMT (91 bp) L5 4: 5'-TTTGTGTTTT-
GATGTTTGTAGGTTTTTGT-3", F % 5 4. 5'-AACTCCACACT-
CTTCCAAAAACAAAACA-3'; MGMT (107 bp) i 51 4.5'-
TGAATGCCTATTTCCACC-3', R34y .5'-CTTCCATAACACCT-
GTCT-3";B-actin (186 bp) 75| 4):5'-TGTGATGGTGGGTAT-
GGGTCA-3", F i34 .5 -TTAATGTCACGCACGATTTCC-3' . |-
ARe1d A TAY TR BRAAlA K.
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FARAL | mg/mL BICAF, 8 RPMIL640 5% 4 3% 37 375 B K
JIr VR B, Ab PR 40 A

1.2.2 %4 5000 W 4 Ak F X B AR K B B9 MKN-45 A
MGC-803 4il il , %0 Ji B e & o4 1 x 10*/mL, 3 7 F 96 4L
2,200 pL/fL, A4 3 AN AL, 1555 24 h g, R4l oE 2 RE
Ja IR SR A G RIRI 25 M i 85 57 35,200 pL /1L, [AlE)i%
ST BRA 55-Aza-dC K TSA 43 3 BAK b R 3 AN, 43 5
22,1050 pwmol/L 1 0.2 1.5 wmol/L, B [H] 4K Hfi 14: 43 531] 16 45
Hh ] BE D 10 pmol/L A1 1 pmol/L, 43 31T 24 48 72 h Hifji] 5
AW M, BEALIA 10 wL 5 CCK-8 [ i i, % 7 1 h, U
WA 450 nm AL FEME D(450) |, 7154 2L A0 AFIE 16 0 o
1.2.3 A ds iy W4 Ab F X6 $ A K A 1) MKN-45
A MGC-803 411 g, 1%t PR 41 ECk 1 x 10°/mL, 4 Ff F
6 FLA,3 mL/FL, 3250 4 21 DXt B4l (RPMI1640 175745 ;
2)5-Aza-dC Z1.(10 pmol/L) ;DTSA ZH (1 wmol/L) ; @5-Aza-dC
(10 pmol/L) + TSA(1 pumol/L) 4, k5% 48 h J5, fH H A&
EDTA B REEH AL , A 4, - F 4 °C W8 1 PBS Lk 41
M2 Y (1 500 r/min 2.0 5 min) , FEELHHIECH 1 x 10°4~/mL,
{5171 200 L /Y Binding Buffer # B 41 I, 745 , B4 MA S pL
i Annexin V, 2 #HEIFF 30 min, H4E A S pL 10 mg/mL
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1.2.4  H 34 F M PCR (methylation specific PCR, MSP) &
RT-PCR 2l WAL T %A KU i) MKN-45 Fl MGC-803
A0, BRI R 1 x 10°/mL, R0 F 50 mm #4555
ML, 4R R 15 mL, 52884021 - O B4 (RPMI1640 £5 773
(25-Aza-dC £ (10 pmol/L) , 557 72 h; BTSA ZH(1 wmol/L) , 1555
48 h;@5-Aza-dC (10 pmol/L) + TSA (1 pmol/L) 4 ,5-Aza-dC
AbPH 24 h )5 45T TSA 4R35 5% 48 h, WA A, MSP J5 vk
DNA $2EGR ) & R BCR 0Y DNA , F B0 bl 0 Jie v vkoAs: 0 9 A
AN TSI DNA (26 3 Rk B . SR i MSP y&Aar i,
MGMT H Ak 5 AR BAL 51 134 B TaKaRa A R] & 8. 7E PCR
A AT 1, S A5 T3S .95 C 1A% 10 min Ji5 (95 C
30 5.65/66 °C 30 s.72 °C 30 s),E & 35 PMEH,72 C, L& ff
10 min, 4734 Fr Be 43Tl J2& bk 81 bp AR H B46 2k 93 bp, B
8 L Y PCR 7= ¥ F 1. 5% S8 WE5E K i 47 DNA Wik,
UV BRI UG SR 734 2 B2 ( Quantity One 30447 ) #4740 BRI
K453 #71 . RT-PCR: i i TRIzol i & #2HUS RNA, 2Z )5 #E4T
WiHE L2 g (8 RNA 20 wl WA ZR . Lh cDNA fE RN,
Fen R e g 2 A7 P14 .95 °C L3 min(95 °C 30 5,56 C 30 s,
72 °C 30 s) , T 30 MEH,72 C 4 10 min, P4 17 HL YK
34T, T UV BE R BUR R S #E47#0 FR . Quantity One £ 43 H7
LEE
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Y IF4% Western blot/PT Z& i 7 4R HUEE 11, Rl BCA 221
eI AR A e B Tk, AL R RERRCh 4 pg, FH 10%
SDS-PAGE HER HLUK , 5% B, BT, In A —HT (1: 1 000 7 ) ,
4 °C WFE, 17, TBST 3% PVDF 7 min x5 W&, A —$if
B (1:2 000) 37 CHEH,1 h, TBST % PVDF i 7 min x
5. IMABR T A L , HRP-ECL & Sk B8, 8 F Image
J BEE BRI B R G T 2 R o
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AR x =5 TR, K SPSS 13. 0 e it Ak 17 48147
BT, 45 2 ) 2 S S A P 220 #T

2 HR
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1.59: 25884052 3 4:45] % 2,10 50 wmol/L 5-Aza-dC 2856 7 8: 4514 0.2.1 .5 pmol/L TSA £8;10 .11 ,12: 4% %4 2 .10 50 wmol/L
5-Aza-dC 5 0.2.1.5 pumol/L TSA Fx A 48;a: P <0.05 5 FBL b4 ;b: P<0.05,5 5-Aza-dC 284» TSA #03b 4% ;c: P <0.05,5 5-
Aza-dC(2 pmol/L) Fu/3 TSA(0.2 umol/L) #A1b4s; d: P<0.05,5 5-Aza-dC(10 pmol/L) Fo/ R, TSA(1 wmol/L) #A1bik
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A~D: MKN45 %jit; E ~ H:MGC-803 #mffs; A \E: 35 18485 B F:5-Aza-dC 48;C . G:TSA 28;D H:5-Aza-dC + TSA 4
B2 AAESAET 5-Aza-dC TSA B HsKER & W AXT MKN-45 1 MGC-803 41 R T AR 00

2.2 AKX @M 5-Aza-dC [ TSA #3k & B4 5
B J% 2 e, MKN-45 F= MGC-803 m i, 8 = 64 % v
5-Aza-dC TSA Bhih ¥ 48 h J5, MKN-45 F1 MGC-803 41 fid
T Z SRTIRAAE L, 22T B G TE R L (P <0.05) , 2k &
AOTRZE 2T T SR A B P 2 4 MR T S AN A S, H. MGC-803
AR AT TSR e T MKN-4S 40t (P <0.05,[K2.3% 1),

F1 5-Aza-dC . TSA =i BES N AXT MKN45 i1 MGC-803
AT RIZIM n=3,(x+s)% ]

4L 205 R T RN ST

MKN45 X B4 0.61 £0.12 0.19 £0.21 0.80 +0. 15
5-Aza-dC 21 1.66 £0.23 5.67 +0.54 7.33£1.182
TSA 4] 1.29 +0.13 2.24 +£0.46 3.53 +1.18°
5-Aza-dC +TSA 4] 0.15+0.13 8.28 +1.54 8.43 +1.80P

MGC-803 i HAZH 1.60 +0.19 1.55+0.24 3.15+0.71
5-Aza-dC 2 4.76 £0.60  10.46+0.28  15.22 £1.032
TSA 2 5.73 £0.40 6.93+0.31  12.66 +1.10%
5-Aza-dC +TSA 4]  9.67+0.72 12.08 £1.01  21.75 +3.06°

a:P<0.05, 5% BBaks ;b P<0.05,5 5-Aza-dC 20 TSA ZHb3%

2.3 MSP Z RT-PCR # 0| 5-Aza-dC #= TSA # fk B F%
AR % g & MKN-45 #= MGC-803 4m i, MGMT
PP v XGR A

JFH MSP #6:i MGMT 3 [ i3 3l X H 364k KO, R BLLE 5-
Aza-dC Fil TSA Hpl o 1 £ 40 B ) MKN-45 1 MGC-803 4l ity
s MGMT SE R H b K5 25 3 6 BRALAH EL BB B BRI, []
Bl AL = i £ JLAR A Ab BT LU BA 2 Kb B AR AL T Oy
& (P <0.05,[&3) .

RT-PCR £ I 257 4tb 3 )5 09 25 ) MGMT mRNA ik,
5%} B LL , 45 LB 41 FE ) MGMT mRNA 3k 5 45 1]
FE(P<0.05), BB A AL B G RiZBF- R E R H (P <
0.05,[& 4) ,MGC-803 4ilJfi MGMT 3% [ mRNA T} &5 5 hin b &5 .
TIEE L] MGMT 25 [ #6351 B 15 mRNA 7K 4 #AH ], 45 52

IS4 MGMT & A REWE S T RA(P<0.05,F5), 5§

MKN-45 4 A 22 40 [) 25 9 4k B2 /5 0 b, MGC-803 41 ffd MGMT 3t

R v B I

1 2 3 4

1 2 3 4

1. x5 BB 4A ;2 :5-Aza-dC £48;3 . TSA 48 ;4 :5-Aza-dC + TSA 41
A :MKN-45 g ; B:MGC-803 Zm it
E3 MSP #il£H MKN-4S #1 SGC-803 Al MGMT £ [E HFRE LK F

1 2 3 4
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B-actin(186 bp >H_®
2 3 4
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B-actin(186 prm0
1007
75t

50

25¢
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100

5}
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251

mRNAAXS 25 (%)

)

1 2 3 4
45

1. %8820 ;2 .5-Aza-dC 20 ;3 : TSA 28 ;4 :5-Aza-dC + TSA 28

A.B: RT-PCR #-m % % ,C . D; MGMT & mRNA A8+ £ % 8
a:P<0.05, 55 B4 A ;b P <0.05, 5 2 25 k4
4 RT-PCR #il%& 20 MKN-45 4 (A . C)F1 MGC-803 ZHff2(B D)
MGMT £ [E mRNA H5Ri%
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1% PE2A ;2 :5-Aza-dC 28;3 ; TSA 44 :5-Aza-dC + TSA 21
A B: Western blot %4 %;C.D: ¥ 2 T4 H4ER a.P<0.05,
Lt bEz ;b P <0.05, 5 ki
5  Western blot il &40 MKN-45 ZHAf1( A .C) 1 MGC-803
ZHBE (B .D) MGMT & B K 5kik

2.4 Western blot # ] 5-Aza-dC  TSA 3k =, B2 A4t
72 3 B % MKN-45 F= MGC-803 g i, NF-kB p65

&G FE BB B ACAR B R
) B-actin AR /K- HZ: R, 5-Aza-dC Fl TSA AEFH MKN-45
H1 MGC-803 #iifif 6 h )7, kI NF-kB p65 R 0K 13K 7K -
PIREAG, Xt IR L, 2 R EA ST # R X (P <0.05) Bt A
FH 24 20 W5 1R £k 7K ST AR BN BA 4, 9 L 4 AL 2 ) MGC-803
ALY NF-«B p65 8RR 1k 8 = 40 S i . (P <0.05,1816) .

3 itig

AR AN LI AL AL £ 5 09 A A A Je Pl
EEMEAY, BT R & LA (1 2
A7 BRI B T ) B R S, S R A TR
5-Aza-dC JEMTTE 2 1 FH B AL BE I 1 77), fE-55 DNA
LR B4 &, FEA% DNA HIREEAZ A9 AL D)1
P L SR TS 22 4 B9 26 B9 3 1 AR
B T DNA FHEAk , Je (2 Jo o 993 6 R DR e Sy il 4 v ] A
EFH A, HDAC ] LIRS L2418 H3 \H4 Hiad R
FRHE 11 LI A IE FL A A0 R R Sk A 2 i, W5
FIAF GO DNA gt i ™ A B 1 e (R4 4 , il
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JH H .
1 2 3 4 ©
ZH

100

AHXF R IR (% )
3

75

I a
25t i
Iy
mm =
0 2 3 4

21 51
124+ B8 2052 :5-Aza-dC 2033 . TSA 48;4:5-Aza-dC + TSA 21
A B:Western blot #25%;C.D: ¥ 2 E 45 LR a:P<0.05,5
st B LA AR ;b P <0.05, 5 3 25 20 1 2%
E 6 Waestern blot # il %4 MKN45 ZRff1( A .C) & MGC-803
#ff (B .D)NF-xB p65 EHFRIER HBBULATL

R 5y B T e SR VR s T R, AT o
TSA 12k HDAC SRS 7, AT LA A ok 48 5 [ /1
UUER, IF HA B IESE 4 8 1 S BRI DNA & AL
Z[a]H 3 345 43 B (methyl-CpG binding proteins,,
MBDs ) SZEUM B B RIS IR VR A
TRANETE S B FRATT & I, 5-Aza-dC Fil TSA ¥J5E

AN TR) AL R B 8 e 200 L 1) A 4, 30 B S 7y s [
SRR A P 25 B0 4 R B [RIE, R I XT
AT Y TR AN MGC-803 1) 44t fifd 75 P B i AU 5
PAT-S2B 4R 7R : 5-Aza-dC I TSA 4 HEAE FF 240 a8 =,
WA VERZCRE ] B (P <0.05) ,MGC-803 4 it Jif 7=
W, 3 5 —2e k[ 13 - 14 [ 4B & — 0., MGMT
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