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Effect of PDTC on Expression of p53 Isoforms in Gastric

Cancer Cell Line MKN-45 and Its Biological Significance
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Abstract; [ Purpose | To investigate the effect of the nuclear factor-k B(NF-kB) inhibitor pyrrolidine
dithiocarbamate (PDTC) on the expression of p53 isoforms in gastric cancer MKN-45 cells and its
biological significance. [ Methods ] Different concentrations of PDTC (25,50,75umol/L) alone or in
combination with cisplatin (4pg/ml) were used to treat gastric cancer MKN-45 cells. The inhibition
rate of MKN-45 cells was determined by cell proliferation/toxicity testing kits (CCK-8 assay). The
mRNA expressions of p53B3,A133p53 and NF-kB p65 were determined by real-time polymerase
chain reaction(RT-PCR). [Results] CCK-8 assay showed that PDTC(25,50,75wmol/L) inhibited
the growth of gastric cancer MKN-45 cells with an inhibition rate of 4.95%,12.20% and 21.28%
respectively(P<0.0001). When combined with cisplatin, the inhibition rate of PDTC was higher than
PDCT alone (P<0.001). RT-PCR showed that,when cisplatin (4pg/ml) was added in PDTC-pre-

treated MKN-45 cells,the expressions of A133p53 and p65 mRNA were reduced and lower than
that in cells treated by cisplatin alone (P<0.0001);however,there were no significant changes of
p53B mRNA expression(P=0.04). Pearson correlation analysis showed that there was no correlation
between mRNA expression of p65 and p53B(1=0.072, P=0.798).The mRNA expression of p65 was
positively correlated with A133p53(1=0.814,P<0.0001). [Conclusion] NF-kB inhibitor PDTC can
inhibit the growth of gastric cancer MKN-45 cells,and enhance inhibitory effect of cisplatin. The
results indicate that A133p53 rather than p53B isoforms might be a key molecule of the NF-kB-
p53 interaction.
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Real-time PCR 57 & (M 5t A Wl RHA PR A ],
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(AFIRZH -2 1 4) 1x100% .,
1.4 RT-PCR %l p538,4133p53 & p65 mRNA HJ
xix
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PDTC 50pmol/L; @41 4pg/ml+PDTC 75uwmol/L, X
FRAL AN E 29 3G 3R 5 s 2 (L4l RS N AN 254
3R B5 3% 24h J5# TRIZOL a7 & vd B 2 He
& RNA, 300 % 5514050 & & 18 cDNA, LA B-actin 1
KN Z, RBIRZE N 20l (Table 1), R 4&14H .
95°C T ZZ P4 5min,95°C7E PE 20s,55°CiE *k 20s;72°C
FEAH 20s, 340 NEH . S EOGE B PCR Y
(Bio-Rad 23 w))Xf PCR 7 ¥y 47 5 I 2 & 43 A, A6 U
CtfH, Wit ACti=H 1 Ct-NZ Ct,AACt=2EK4H
ACt=XTHEZ ACt, 715 38 AR X Gk 1 2749,
1.5 SitZF4eE

K HI SPSS17.0 #rAF B 47 G it 43 #r | 4% 4 52 30 4
Wit DA xos 227K , A1) 25 555K FH SRR R O 2290 BT, G
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Table 1 Primer sequence

Primer sequences

E AN T T RPML1640 5a 4 ki ge  mers
B (B 1098 i 4 11 , 100U/ml 75 75 %) p5§ist
H, BT 5%C0, 37°CHIMEANE 5 3746,
F 0.25% M8 A B A AR 5%, B 2~3d 1% Second
AR B T3 B0 K A A B T S AEERG
1.3 CCK-8 37 4 M 38 5 40 o) 2% Finet
PL 2x10*~3x10%ml 1Y % B 32 F0 T 96 fL
M rfr, FEAL 100l 35 F246 5 3% 24h J5nzy, Second
BEEZS AU K HRA AL, Ak 3 4
AL, S 4% DI dug/ml; @PDTC 7
25pmol/L; @) PDTC 50pmol/L; @ PDTC  goerin

75umol/L; @4 4pg/ml+PDTC 25wmol/L;

Forward 5'-GTCACTGCCATGGAGGAGCCGCA-3’
Reverse 5'-GACGCACACCTATTGCAAGCAAGGGTTC-3'
Forward 5'- ATGGAGGAGCCGCAGTCAGAT- 3’
Reverse 5'- TTGAAAGCTGGTCTGGTCCTGA- 3’

Forward 5'- CTGAGGTGTAGACGCCAACTCTCTCTAG-3’
Reverse 5'-TGTCAGTCTGAGTCAGGCCCTTCTGTC-3’
Forward 5'- GCTAGTGGGTTGCAGGAGGTGCTTACGC-3’
Reverse 5'- CTCACGCCCACGGATCTGA-3’

Forward 5'- TATGACCACACATGACAG-3’

Reverse 5'- CTGGATCTGTGAAACTTTGA-3’

Forward 5'- GATGAGATTGGCATGGCTTT-3’

Reverse 5'-GTCACCTTCACCGTTCCAGT-3’
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2.1 PDTC Bk &IR$AXT MKN-45 28 B 18 58 19 % 0l

CCK-8 4R s, A[EH B /Y PDTC (25,50,
75wmol/L)VE FH T MKN-45 4 Jtd, 41 it 411 il % 45 51
H 4.95% 12.20% K1 21.28% , % 34 it 8 X (F=
167.10, P<0.0001), 4 H K [A] % £ PDTC (25.50,
75wmol/L) AL B 2h J5 A (4pug/ml) , Hi2
JRLA ) 2R 43 591l 41.28% .49.57% .59.69% , A i 1= T
BOPRIAAZE (31.89%), H.B PDTC ¢ B 1% 3% i i 334
hn, 2 54 G5 2 X (F=437.84,P=0.0002), i}
PDTC BEWE Il MKN-45 40 M 4 A=K, TR s i 48
1L Ge Ak gy 25 W AR X MKN-45 408 i sk, & 4%
B3 [FJ47C 98 7 FH (Table 2),
22 PDTC BX& IR $A 3t N B % 40 B2 & p538.
A133p53 B p65 mRNA ik 5

RT-PCR %5 R W7~ , 76 MKN-45 41 i o )i 40
(4pg/ml) RESE SN p53B FEAIK A133p53 mRNA HYK 5
(AR T T AR B RS )
2 M A [6] #e B PDTC (25,50,
75wmol/L) i A4k B 2h JF A

Table 2 The inhibition rate of PDTC combined with
cisplatin on gastric cancer cell MKN-45 for 24h (x+s,n=3)

Groups Inhibition rate (%)
Cisplatin(4pg/ml) 31.89+0.01
PDTC(25wmol/L) 4.95+0.01
PDTC(50pmol/L) 12.20+0.01
PDTC(75pumol/L) 21.28+0.01
Cisplatin(4g/ml)+PDTC(25wmol/L) 41.28+0.014*
Cisplatin(4pg/ml)+PDTC(50pwmol/L) 49.57+0.017*
Cisplatin(4pg/ml)+PDTC(75pwmol/L) 59.69+0.03**

Note: “P=0.0006, “P<0.0001, *P=0.0006:compared with cisplatin
group.”P<0.0001 : compared with PDTC group.

mRNA [ 3% ik BB PDTC ¥ B2 1 34 i B4R, AR
T2 (Table 3,Figure 1),
2.3 MKN-45 @A p53B8.A133p53 5 p65 mRNA
FiXHEKME

Pearson T 2k 4H ¢ 70 B 45 R W7, MKN-45 41 it
t p53B 5 p65 mRNA 1Y K5 T U] B AH G (r=
0.072, P=0.798),A133p53 5 p65 mRNA {3 ik & 1F
1 6(r=0.814, P<0.0001)(Figure 2).

Table 3 The expression of p538,A133p53 and p65 mRNA in gastric cancer

T (4pg/ml), p538 mRNA 1)
Kk TR AL, T A133p53
mRNA 1% ik B PDTC # % 1Y
B IR, 25 A gt B
(P<0.0001), ASSZHGESE, A
(4pg/ml) ATHE I MKN-45 4 i
1 p65 mRNA By ik, 25,
50.75wmol/LL PDTC Tii 4k BE 2h
J& A (4pg/ml) , p65

cell MKN-45

Groups p53B A133p53 p65
Control group 1.00 1.00 1.00
Cisplatin(4 g/ml) 1.44£0.074  0.83+0.03"  1.31+0.06°
Cisplatin(4 pg/ml)+ PDTC(25wmol/L) 1.30£0.24*  0.72+0.02*'  0.78+0.03™"
Cisplatin(4 pg/ml)+ PDTC(50mol/L) 1.32+£0.06  0.61£0.05*2  0.63+0.0172
Cisplatin(4pg/ml)+ PDTC(75pumol/L) 1.26+0.06™  0.49+0.05*  0.43+0.02""
F 3.78 68.98 286.40
P 0.04 <0.0001 <0.0001

Note:“P=0.004,"P=0.004,°P<0.0001 :compared with control group.” P=04692,**P=0.1734,*P=00559;
“1P=0.0014, *?P=0.005, **P=0.0009;""'P=0.0003,"”P<0.0001 ,“*P<0.0001 : compared with

cisplatin group.
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Figure 1 The expression of p533,A133p53 and p65 mRNA in MKN-45
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Figure 2 Correlation between the expression of p533,A133p53 and p65 mRNA in MKN-45
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A160p53y"', BHULIA P45 p53 544 1A i 3R ik 02
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p53B Ml A133p53 J& p53 ik 51 2 35 11 Wi A
UL S48 1K | Avery-Kiejda 55 ' & BL7E 2L B p53B
IR 5 MR /NE ARG, SREHRAEFRE
IEAHSE, I HAEA p53 P AR 1 & T, pS3B il
PLEBIGRIEN ., Wei 55 9% 8L A133p53 2 51H41]
UERT PR R L A O 1 A B B 1 E R R STIR TR
AU Ji FTRMAEEREN B RH>ZHEE R
B &AL, A133p53 mRNA By Rk E B A4
Jin, p53B mRNA 13RIk & WZ D BEAL, BA W
Z5 . IR pS38 Al A133p53 nl /E k H w2
FNARIT bR R o Ji S5 I, ZE A -MKN-45 57
B R R R B3 i, pS3B A pS3 Bax B # ik hE
BN, H p538 ik 5 p53 Al Bax 13 ik
IEMC, T p53 HHE 221 Thig, p53 544
R TIHLENE AR, R A B IE p53 =
A 15 H At 3 B% (1 NF-wB 38 )22 6] i AH AR

K F -k B (NF-kB ) & — F 8 2 1 i 5 sk R 1
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BG5S 2R RY, NF-kB & AR B 5 418
fii :Rel (c-Rel) .p65 (RelA) .RelB .p50 (NF-kB1) #l p52
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YIar LA NF-kB -5 3008 240 7= A5 fr 24 1 | 18
I W, ARSLE RT-PCR 25 SR iE i |, 5 %} iR 4
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PDTC A A BT Mg v i 0 BAE AR 5256 2R
p53B . A133p53 ik BHE 1 & 9 40 e MKN-45 4 i
FEXN G, T CCK-8 Z5 54 & 3L, PDTC fE 5L h 41 1
MKN-45 41 fg 34 5, [5l BF , PDTC g P [R] 05t %1 97 il
MKN-45 2t j it 14 56, 24 A 8 58 400 16 23 1] dl /&5 T
MPH (ARREA T — B EAB 5 PDTC /EH
T A A M TR AR Al ) B — 2D
RT-PCR 73 #r & 3, 7 MKN-45 40l b, Wish 5
PDTC BX A I, BE PDTC #& B B9 3% in, A133p53
Fl p65 mRNA [ AHXF R 35 1 B Wi FE K, H Pearson
B AR AT R, A133pS3 Al p65 mRNA Y % ik
HELIE A G 1 pS38 mRNA Ay AH XF 35 1k & bl
PDTC ¥ B 093G I Jo Wl sk 2z o Bk A58 IA 0 7E
PDTC XA 4 T 750 15 98 40 i MKN-45 34 58 (1) 12 A&
H,pS3 SRR R A133p53 VR MBI TR W] B
[ FEAIE NF-kB p65 %3k, R ER , Hit
KR, A133p53 T HE pS3B 5 #4 14 & NF-kB-p53 *f
TS T

25 LT ik  NF-xB #ll ] 57] PDTC B¢ G WA Ht i
o 09 B AT BE R G o 0 NF-«B JE R
A133p53 5514 (A 1y 32 3K ok S B, A133p53-NF-kB #4
RGBT B B2 W . A TT DA SRS S48 Y
WA
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