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Abstract

AIM: To investigate the inhibitory effect of maxizyme on
the mutant-type p53 (mtp53) gene at codon 249 in exon 7
(AGG—AGT) in cell-free system, hepatocellular carcinoma
(HCC) cellline MHCC97, and nude mice bearing human HCC,
and to explore a new method for gene therapy of HCC.

METHODS: Anti-mtp53 and control mutant maxizyme were
designed and then cloned into the vector pBSKU6 and
PEGFPC1, respectively. The ¥p-labeled mtp53 transcript
was the target mRNA. Cold maxizyme transcript was in-
cubated with %2p-labeled target RNA in cell-free system.
The products were quantified by measuring the
radioautographed count per minute (cpm) in 1 pL solution.
The MHCCO97 cells were the target cells which contained
a mutation at the third-base position of codon 249 of the
p53 gene(AGG—AGT). PEGFPMz (recombinant eukary-
otic vector) was transfected into MHCC97 cells by
LipofectamineTM2000. The expression of mtp53 was ana-
lyzed by Northern Blot and Western Blot. The nude mice
bearing human liver cancer were prepared and divided into
blank control pPEGFP and pEGFPMz group. The growth curve
of the tumor in mice and the survival rate of mice were

observed. The expression of mtp53 MRNA were detected by
reverse transcription polymerase chain reaction (PT-PCR).

RESULTS: The established pEGFPMz had the correct
structure. Maxizyme had a specific cleavage activity for
mtp53 with a cleavage efficiency of 49% extracellularly,
while the wild type p53 was not cleaved. The control
maxizyme had no significant effect on both mutant and
wile type p53. After pEGFPMz were transfected into
MHCC97 cells, the expression of mtp53 mRNA and pro-
tein in pEGFPMz group were 65% and 67% respectively,
which were significantly lower than those in blank control
and pEGFP group (P<0.05). The tumor size decreased
and mtp53 mMRNA was down-regulated in mice treated with
pPEGFPMz as compared with those in mice of blank
control and pEGFP group (mtp53 mRNA: 0.954+0.13 vs
1.44 £0.14, 1.47 = 0.12; P<0.05), and also the surviv-
als of the mice in pEGFPMz were improved.

CONCLUSION: Maxizyme can effectively inhibit the ex-
pression of mtp53 MRNA and protein as well as the growth
of hepatocellular carcinoma cells.

Key Words: Maxizyme; Mutant type p53; Hepatocellu-
lar carcinoma

Li Y, Lin JS, Kong XJ. Inhibitory effect of maxizyme on mutant-type
p53 in hepatocellular carcinoma. Shijie Huaren Xiaohua Zazhi 2005;
13(14):1658-1662

fikj 2L
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Fik: BRI FAR A AR B R K 3 A E p53
(mtp53)249 12 % #-F 49 Maxizyme (Mz)Fo 3¢ B X B
asMz, R 4-F Jo 3 R My 3347 B ) 4 BoL 9T 5 3R
Fo B4 F K B A RiboMAXTM large Scale RNA
production systems A9 4% b M B Fe Yo LR, B4
FELON B BOR Ao K B3 mtp53 9 EAE R, Bl A
W2 AR p53(wip53) A F B A B R R R AR
Lipofectamine TM2000 69 A~ T #4 € 45 4 & 52 % A p53,
H R T AL B 249 42 5% BT 9 AT 5 28 L MHCC97, 5%
JA Northern Blot,Western BlotZF 75 sk #- X B /2 28 JiL A
# F R BT AT 5 40 B mtp53 49 Fp 4 VR R 2 S AT JEAR
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0. FHARA AR B G T A IR IE A K UL E
FHp TR, AR BAKBEFLEAHE RT-
PCR # ] mtp53mRNA F A K- ¢ % 4L,

ZER: M AL IR R ST L B S RN S LS AR S
AR pBSKU6 Fo A4 # 4R pEGFPC1 W Mz 12 48 JL sh LA
R AT 2| 32k B mep53 B, WBIRLE A 49%, Wt
A A p53 R EIER , asMz 3R & A p53 R EF A A p53
¥ TP 303 4E B AL AR Lipofect AMINETM2000 #9
A5 R h 3 B 4m IR MHCCO7, # T U6 £k %
P8 Mz £ 48 I A 3 2 & A Northern Blot #8)4E 52
pEGFPMz 48 mtp53 %9 mRNA K-FFH 2 Fif, Mz £
J6, ) 69872 3% & K 65%. Western BlotZs R T AR B
A mep53 W E O R EAR TR, WELEA 67%. 34
K I E 5 Mz 7T R AR BT 98 & K ik B Mz 78 J7 4847 %
R A R 3E K PT-PCR #M 3] Mz 74 J7 2048 A
Ja 2B 2% mtp53 #9 mRNA K-F B £ F 8 (mtp53 mRNA:
0.95 + 0.13 vs 1.44 + 0.14, 1.47 + 0.12; P<0.05).

ZE: Mz T 378 mep53, 4 mRNA 2% & i
oy Rk, A AR TR e A K
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D53 R N 2 g v e A A S A 2 g (Y 00
DL 5 RIS FVR 22 IRE 11 2 A R s DA o 1), 58
A p53 S F BT, T p53 158 AR F ik
60%, HISAZH A HTE 249 £ B0 T+ (AGG-AGT) [,
SRAR A p53 AT Y HE PRIRe P FLAR e 1R o, BRAR o8
KA ST 250 R RBUEE . Maxizyme 2 4R SR A i
(Hammerhead ribozyme) j# A% 11 K F), Maxizyme [f] &
LIRS T S PRAZ G DR i (1 BRI FRATT Y o
BN T B A5 A8 M p53 [ Maxizyme, 48 HAKAb
B SRR LR R AR oA, AN ST M Ah . L py A A
PATRAEA) mtp53 IFWHIVEF, o e (0 2 R R T f )t
T —4& gt

1 #RRTSE

1.1 M4 Ewtps3 Mmtp533E K4 KM FkipCMV-neo—
BAM #4412 [ Huward Hughs Medical Institude
[\l Bert Vogelstein #(# M, pBSKU6 Al pEGFPC1
AR bt b [ R B A A 2 ST T 4 L AT
HE, N JFF3 40 B RMHCCOT ) B 52 HLK 22 1 2 Bt S
WU, Balb/c #R UG B Hrh Bl K5 [RUF B e s

BRI, KIFF @ DHS o A R4, /NFR ]
WO & B Bl Y TR R AW, MR
HITE P DIRE . DNA 82§, DL2000 Marker. PCR i
#. PT-PCR kit 34 [ A Takara 247 7 fh, pGEM-T
vector, X-gal, IPTG, Trizol iXFHIRiboMAX TM
large Scale RNA production systems A3 [EPromega
AT, Lipofectamine TM2000 Reagent K
Invitrogen A7) =i, MR- 1L3E KN Hyclone AT P7
i, DMEM 537454 Gibeo 23 W 7= .

1.2 7k N ERFE B B A 2= T PR AR %
A (A B Mz 1R 25 PR 7 I, Mzt PR AS S AR 20
WMz right (MzR) 5 Mz left (MzL), J##IWIF :MzL:
5”7 CTAGAGAGGATGGCTGATGAGCGAAAGGTATGG3 ;5
GATCCCAGACCTTTGGCTCATCAGCCATCCTCT3’. MzR:5’
CTAGAAGTTTCCACTGATGAGCGAAACTCCGGG3 ;5”7
GATCCCCGGAGTTTCGCTCATCAGTGGAAACTTS . [R] i 58
AWMz (asMz, 65— A5) LAHERR & SUF 5 B AME . Mz
(WL Xba | A1 BamH 1 BEVIAL S, 8T o0 1
15, H ERFEB A A=W 906 E 7~ Beckman
0ligo 1000 M DNA/RNA B3l WA & pe. N 2r 150
Bt 2 A HH AR A M e SR 8 AR pBSKUGMz M1 LA SRk 244
pEGFPMz , DNAJU Ao BT BT G IR e 1) DT 2 5 .
F PCR B A M JFORL pCMV —neo—BAM H 47" 184 i i 2 7Y
(wild type p53, wtpb3) flmtp53 F (1 002 nt),
PCR =W 2tif i s, 5 pGEM-T #443% 8, £ DNA M
FPUESE, 237 i 44 4 pwtp53 Flpmtp53. PCR_EJF514):
5" GATTCTCTTCCTCTGTGC3 , F¥isl#:5"
CTTTCCACGACGGTGACA3’ . pwtpb3 M pmtp534:Sac 1 £k
JEAt, Mz 2 Sma 1 ZeJB4k, 440K, 2lifk, B A
252, Lo=""PIdUTP FRic K RHE . %) K B AT HE RNA 7K
WA HC L pL, WA Bt 2 (cpm) . % [RIA 2 1) LE
A Mz U I & &b AT 2 &, VIHIZ (CE)
W) (S) =9y (P) TR P 2% 415 (R JRUR 8 5 (cpm) 3K
#3:CE = [P/ (S+P)] X 100%. A MHCCOT JiT3 40 o bk &5

‘‘‘‘‘

(200 mg/L), M Invitrogens i) [fJLipofect amine
TM 2000 %% Gl 7 G AT 56 4, FcdAE Ui 1530047 . 0
15 d i, PRk B ow B A e KR IR

1.2.1 Western blot 547 p53 & & & & K -F LS
B pEGFPMz 4% 844 pEGFP A1 AR 55 YL AT-A] J5 L (1) 1T
I 240 L MHCCOT (1 X 107 4N) 5 W AR B J0 R SAR I R (1)
MR, WHRHIE, MFES 15 pL, Marker b
Ff15 uL, 1 X SDS HLIKZZM, fE1k 200 V, 40 min.
FEER V- B B B AR TR 2T 44 2 JE I PVDF - 30 min,
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4°CUR ALY 30 mA A5 4. PVDF IR¥IE7E 50 g/L
JBE R WK TBS ¥, =W 30 min, VRERW L
%30 min, AOA 10 mL 10 g/LJBAREH (5 0.5 g/L
Tween20), HIAS5 pL —Hi (P ps3 Hifk) , ZHil#EL)
1 h, #J520 nL 10 g/L JBARYHIYE 4 X, F PVDF
R A A bR 10 2 AL AR #3760 min.
HG L8 A SRR B RS AR 9 F 1 min, Saran
ARG AR, X6 LI A5, K5 A PBS PRI P X,
RIGH B-actin HUARUEATIEM, J7ikMFH b

1.2.2 Northern blot £ #7 mtp53 mRNA # & & N H
Promega /s i) IR & A i ik 7 FPrime—a—Gene Label-
ing System, ¥ p53PCR Fll B~actinPCR A Wrill47 ¢
Bl [F A7 Z bR, DNA K 2 min, 40K b La-
beling 5 X buffer 1 uL, Mixture of unlabeled
dNTPs 1 uL, DNA template 5 ng, Nuclease—free
BSA 1 uL,[a=*PJdATP 1 pL(3 000 Ci/mmol),
Klenow fragment 1 pL(5 U), SAR 10 uLig>),
W60 min, 95°C 2 min, W T EDTA, &k
20 mmol/L. Yt £E 4 Yt pEGFPMz . 284 4K pEGFP FIlok
e YL AT A JFRE 6 S A0 BB MHCCO7 (1 X 1074,
Trizol W7 EHELN M A & RNA. £ % RNA (20 g,
5.5 uL), 10 X MOPS 1 puL, HI@3.5 uL, FfE
f 10 L, SAKRI20 upL, 65°C, #E 15 min,
UKV EL. MK, BN, B P ARRE A A A
M, 65 CAA I, X FEL.

1.2.3 3WikE 4-5 JE# Balb/c—nu £ 5 24 1L, #f
HER2, A 13,5+ 1.5 g WERA T B K I
MHCCO7 4H i, %48 AR 1 X 1074 (0.2 mL) H2Fh
FHIE WL T, 16 dAAHHDURELEST, g =R
100%. F R K415 0.4 £0.05 cm i, BEHLZ A 3
4, A8 I 1 A EE R AR A, AN £ S
HES 150 uL ZEBEEE/K ;2 414 pEGFP X R4, AN
Z S 50 pg kIR (50 pg  pEGFP+30  ulL
Lipofectamine TM 2 000+120 uL JCIlilifh57E3E) 340
4 pEGFPMz ¥697 20, JRAA N 2 riid i 50 pg pEGFPMz
(50 pg pHEGFPMz+30 pL Lipofect amine ™ 2 000+120 pLJjg
ME R FREL) . BRI 1 IR, JL3E M 5 k. &R A
Wik R CREMR 3 0. 02 mm) TR AARL(V = AxB/2,
AR KA, B oA MR B REAT) , WS id kB
FETI ), AR TOR, R ILEURERCE. 50 d )
VERIET S A AL S, BURERRE, LHI R B
TR A K il 2k, Kaplan—Meier 7 AT A A£ 8 )
Fr 0.1 cm® MR ZU PT-PCR AZI, HAKLIT:
p53 G1WFAlE F, B-actin mRNA 1E N N2 Y,
SIS WS90 5° CTCGCTCTCGCTCTTTTTT 37 F
Wil :5" GCGGTGGTGGCGCGTCGCGCCGCT 37, RT Jx

N5 RNA 2 pg, 5 X buffer 6 ulL, dNTPmixture
(10 mmol/L)1 pL, RNase inhibitor (40 MU/L)
1 uL, Oligo dT primer (20 umol/L)1 upL, M-MLV
(200 MU/L)1 uL, 3 d H20 10 pL, WMARUR 20 uL,
RA], 42°CHRESE 1 h, 95°CKIGS5 min. B Bk x
Nr=#)5 ul, 5 X PCR buffer 10 uL, dNTPmixture
(10 mmol/L)8 uL, 5I#)5 uL, Tag 1 pL, 56 pL
3 d H,0, WAAELA 100 pL, 94°CAEME30 s, 54°C
iBk30 s, 72°C 1 min, 31/MEHR, 72°C 10 min. &
MR, B8 L, 10 g/L BiJla bl Bk i vk
AR, MBI RS, RS S
(lanes) M BV HEFFT T 20 LG, FFAT B-actin
LOE, TSR I ) A

Britze i U ERNARHES 3 K. R
SPSS10. 0 Ge it 2 7rHr kA, KA Kaplan-Meier ikt
T bl A A7 it 2. <0, 05 ARG X.

2 $R

2.1 H Sma 1 M1 Sac 1 X M§VIEAK pEGFPMz, 10 g/L
R % 2 AT 920 bp M B, St —2. 4
Jia A1) B2 W 7R pEGFPMz % pmt 538 1 4577 874 nt
AI128 nt, pwtb3 RFYVIH], A&HMIIRIZEA 49%,
pEGFPasMz X} pmt53 M pwt53 3K WL HH B V) #4415, H
TR 25— 20 U FRAT R T 0 KR R AR A p53 A
BRI EIE . Western blot 23 #7745 R 4g
7, e pEGFP-Mz JHHi 40 Jf2 MHCCO7 1) p53 (53 kDa)
EAFRIE TR, R 67%. 14 Y 23 TR 41 RN 25 1 6}
MR mtp53 (M) 8 H R IK WA W B A2 (X0.05) , 12
R Mz BERE R SR E DI BB ) mtp53, Rk p53 A
BT (B D).

Y e W_— M{P53(53 000)

" W -actin
1 2 3
1 Western blot 47 p53 ] B-actin BE7EFFELEIE MHCC97 48y

RIX. 1: MHCCY7 MfufE 223 8K pEGFP(1.0 Ug); 2: MHCCY7 4fas%
ZL pEGFPMz(1.0 Hg); 3: Z3F%IEZH MHCC97 4.

2.2 Northern blot 547 mtp53 mRNA #j %k ik B-actin
S (M) —25, R SRNAT) &2 — 20T, 4% YepEGFP-
Mz 113 JFF96 40 g MHCCOT (19 p53 mRNA R B 52, A 65%, 11
¥ G pEGFP A7 0k FR I 4 e K B (7<0. 05) 5 UESE
Mz BEWS flimtp53 mRNAZRIAZKYF B, X 5L Rmtp53
HAR e e (B 02) .
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1 2 3

B2 Northern blot D4 MHCC97 4BED mip53 mRNA BYRIK. 1: F52L
23K pEGFP; 2: #5% pEGFPasMz; 3: #:4% pEGFPMz.

2.3 h4piX: RT-PCR A B &5 {33 4 mtp53 Hl
B-actin &AM AKSE, T H pEGFP-Mz ZH mtp53/B-
actin 4 0.95 £+ 0.13, pEGFP 4K 1.47 £0.12,
2N M 1. 44 0. 14. pEGFP-Mz ZH mtp53 2R ik
WIRES, 5 YR AR K A R R L mtp53 (1)
KA B ZE S (K0, 05) . T Je 23 3R 4 K 25 (A 6]
TR L mtp53 /K G 2 22 5 (0. 05, [813).
RS AR 3 A K T 2R Mz PR v 4 A R T
BREA AR A A AR kR, SAS AT ¢ 46
B, RS 2 e W MR (X0, 05) . 1T A8 B AR A
F0) FRUZH g A KO B T W IR 22 5 (P0. 05) . SEER 45 3
Pe7n Mz HA S 32 40 AR SO AR AR KR (B 4) .
[ SPSS10. 0 Ze vk 273 fF, KM Kaplan-Meier
RAT TR B ARG 20 pr, bl R, BRI
BT AR RS AR AN A AR L, AR
TERAR FEAE A (X0. 05) . T4 BUAE A IFE 25 3%
PR FNAS 0 R G B 3% 22 5w (0. 05, &l 5).

2 000

mtp53 1 000

500

250
B-actin

100

1 23 M

3 PT-PCR DHTANEBLALA mitp53 mRNA BYRIK. 1: Fefvas ik
pEGFP 4; 2: 23 A IEAL; 3: 35 pEGFPMz 41 M: DL2000marker.
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5 FERENEGH.

3 1iE
IARE= 22N, Mg 7 22 Bh Bk DRI SR AR 5 ke (1) 52 4 2k
K97 (complex genetic disease), B7EHHRE
ok DR] 3 B ) HC ) B ) BT 7 32 B Ay 0 A SR i 5
AR 1B TR (Ribozyme) A& H A b & Bk A M 1) 14
B, bt — R RAMAER T RNA 201, SORRfE
L RNA (catalytic RNA) ™70, i f SRR AFRRAHLE,
¥l A T BT AR R AL, Bedcch “or 18
JI7 RO T-ANER”, FEPTHIVS HUR T VAIT I
Y% 250t 25 (mul tidrug resistance, MDR) AJM& 77
T332 e AR SR g (Hammerhead
ribozyme, Rz) RIHEEMTEE. 5 TixihmEs])
T2 IR FH P00 R R A A TR AR T R L R g
I PRFE— 5 M D) RIS AR Aiminizyme ™ Minizyme
] CATE B SRAR G 1, T B — SR AR 5 DS 1 B ik
wavh, b T IRAAG 4 K Maxizyme Y Maxizyme (1
RIRTRAN TR S PR A% Wl D47 5™ s BRI R AS A2
H Maxizyme &L I 22 H T ik A 2 PR 5 58 A% A
FT OB IR 7, 90 T SO0 MR 40 B M s
(CML) ) il #5 3£ R BCR-ABL, 27 HY BL 119 )87 FH 1 5.
J 40 o Jes (hepatocellular carcinoma,
HCC) I R A A AL 2 Pl R 5 22 R LA, JX L8 PR 25 7L
HCC (R A& A A AE D R AR Y, BTG IR A B EAT, HCC Y
IR 5 g DR P B0 AN (B 009 228 DR 1) 2R 9% A K.
L A e vh 41109 B DR 1R SR AR oy A B 2 A7 . 1)
I S R PP W9 B 2 (1) 02 pB3 L [Al, ph3 PR A T 17
YO AR B4 p53 (wild type p53, wtpb3)
5 DR M A0 DR 4 1) e v AR T 4 S B8 ML
i, P A YE T, F0) ORE IR T k. p53 SRAR 3 EL
LS DNASG G B3, Ad p53 AR B UG A T [
RAM p53 (mutant type pb3, mtphH3) K H A )
FEDRIRR T BLA w0 B P e A R o R A
[F] IR B AT MR A7 2 ) IR U . 9 p b3 1) 5 AR
L 60%, HRAERZRAET 249 8T (G:T i) .
BI04 BE PR p53 MR A, [ N AMITIT 32 B2 A B Bk
DRI 4 1 0 A P 52 s e e 48 o 235 16 p53, AT
XF IR 7 AL — 5 (MR T AR FH BT ) i 8 3 B . (H I b
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T3 VAN RE Y T 400 BE DR (1) R AR K, IRAN BRI DR
AR LR (12235, PR T Il PR N FH IR 5. AN SR N
P EE R B H AR —maxizyme, Bt 756 TSR
AR S L ] p53 [ maxizyme, TILE 249 {7 B0 14k
DI mtp53mRNA, M PHIT HRIE, X mtp53 HA
FHEIE . S92 45 R R W FATR T M maxizyme MUAE
A M Ao AR R p53 BARe etk 1 Ul HIE A, T
HAE20 2 P R e e e 1 DD R BE P mep53, ik
p53 BALIEKFYE (Western blot) H mRNA KF
(Northern blot) F[#. fE#4AK YL, maxizyme th
AT U AR R AR AR, Ky IR R AR AE
B, ARSI RS T IRATT T (M max i zyme X JH-9 5 AL 4
S 3 R p 5 3 7L B A1 L P R AZAA 7K - (1) S 35 A
I IR T SR Ik T — 4B ik 4%,
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