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The cytological function study on a p53 mutant, R248W,
in Chinese Hepatocelluar Carcinoma

ZHAO Jing,GUO Ze-kun

(Key Laboratory for Molecular Biology of Agriculture ,College of Life Sciences s Northwest A& F
University .Yangling , Shaanxi 712100, China)

Abstract; [Objective] The study investigated the effect of p53 gene mutation on the normal cellular
function and further revealed the pathological mechanism of Hepatocellular carcinoma (HCC). [Method]
1lexons of p53 gene were amplified by polymerase chain reaction (PCR) in 202 Chinese HCC patients,and
the mutations were detected by direct DNA sequencing; the expression plasmid pCMV-R248W was con-
structed by site-direct mutagenesis;and the protein expression,the transcriptional activity and the inducing
apoptosis ability were respectively investigated by Western blot, Dual Luciferase assay and Flow Cytome-
try. [Result] A missense mutation R248W(CGG—TGG) ,in exon 7 codon 248 of p53 gene was identified in
one of the 202 Chinese HCC samples, and the mutation rate was 0. 495%. Western blot analysis showed
that the p53-null cell line H1299 with equal recombinant pCMV-p53 and pCMV-R248W transfection nearly
had the equal protein expression level, however R248W transcriptional activity and the inducing apoptosis

ability fell significantly compared with the wild type p53. [Conclusion) The R248W mutant in Chinese
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HCC may change the p53’s structure,which may affect p53’s transcriptional activity and the inducing ap-

optosis ability. As a result,the normal cytological function is severely impaired,leading to the tumorigene-

sis.
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A B A R BE & 4 A K R s E Y AR
W XF 202 {51 v [ 98 s BRAL SURE A (1) p53 FE A ik
119878 i A, I RTAE 7 541 b b i A 3 19 58 A K
R248W #4776 s 15 Pk S AR /T2 RE J1 M i 5% . Mal-
kin 25 8 7F Li-Fraumeni %5 45E (LFS) &% & W f
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1.1.2 XA 5ME DHb5« Wtk .JM109 K251
A H1299 20 A I T 2 BLR 2 N 2T 3 DX AF 5 5
B AL DNA fh2 a0 & 7 LR
TARA R A PCR 150 & 15 58 ik ) &
14T b Promega 24w, PCR 74 4l i 50) & 1 T
Boehringer 24 A, ffi A STRATAGENE A 7] ffy
Site-directed Gene Mutagenesis Kit #E47 & w48,
20 P 3 % W R I A LT T A BTN DU 2R A ) T AR A
AW H Tnvitrogen g Bt A 5% 3% 12070 & 1E 47 20 L
Wk I e g L BT p53 HRL 3T BEHTLAR (DO I T SAN-
TA CRUZ 24w 4 Ml 98 721057 & % T Pharmingen
7l s F Berthod A ®] 9 Luminometer LB9507 il

FE {7 53 . ] Becton Dikinson 23 /] (1) 3 =X 41 g {X
(FCM) A5 0 40 i 98 T 1% B0 BT F 51 40 ¥ il T
AW AR A R A A

1.2 HF &

1.2.1 #12% DNA #9383 T s S AH I A9 98 55
MR HL 0. 1 g FEAS, FH 21 235 A A LA IS 5
e R 5 H BT A ) TR A BR S /AR = i 4
DNA £ Bl 7] & 30 B 13- AT 8 E F 45 3 Y 2 R 41
DNA #4710 g/L BA5HE &k e HL UK 73 B

1.2.2 p53 BER R248W e 55 & 4% p53 R
1754508 A PCR #4797 1, 7 5
S F P B Y R p53-TF: 5'-CAA GGC GCA
CTG GCC TCA TCT TG-3" Fl p53-7R: 5'-AAC
TGA GTG GGA GCA GTA AGG AG-3', PCR Jx
R Z (50 L) .1 X Buffer, 5 mmol dNTP, £ 5|
% 10 pmol,2 mmol MgCl,,0.8 U Tag DNA &
it ,500 ng F 4 DNA, PCR i 514k :94 C i
A5PE 4 min; 94 CAEPE 30 s,58 CiB ok 30 5,72 CHE
150 s EHF 35 W IJE 72 CIEMH 10 min, ¥ 147~
Prae ol R & g Ak 5w, W A5 R R hup://
www. ncbi. nlm. nih. gov/ M % i blast & 4F#E47 b

X
1.2.3 pCMV-p53 & pCMV-R248W A # & ik #
e S 5% (1) pCMV-p53 % 1 1y #y gt 5 %

JE o TENNF cDNA SCEEH, LIS EcoR 1 BEYIAL 8L 1Y
51H p53-A(5'-GAA TTC CCA TGG AGG AGC
CGC AGT CAG ATC C-3") & Xho I BV 5
B a1#% p53-B(5'-CTC GAG TCA GGC CCT TCT
GTC TTG AAC ATG-3") #E4T PCR §" 1, W 4%
H:94 CHIAEPE 4 min; 94 C 48Pk 30 5,62 CiR
K 30 $,72 CHEAH 1.5 min, JFFF 35 K )5 72 C
FEMH 10 min, P WA p53 K FIR I 4k
E'mG, 1T EcoR T #1 Xho 1 WY, 5 2853 [6) k¢
Y)Y pCMV K % 2 . 3% Ak TM109 Ji& 52 38 1
PR WA LB-Ampr -4, fil $2 5k, 47 EcoR 1/
Xho 1 WU )% 5 I 5 530

(2) pCMV-R248W L #% 3% 3k 25 1A 1 # 2 15 4%
JE . L pCMV-p53 Sy B, 2 #0248 51 9 53 5
R248W-A (5'-TCC TGC ATG GGC GGC ATG
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AAC TGG AGG CCC ATC CTC ACC ATC ATC
ACA-3") I R248W-B (5'-TGT GAT GAT GGT
GAG GAT GGG CCT CCA GTT CAT GCC GCC
CAT GCA GGA-3"), PCR [ &K .94 C Fids
£ 4 min;94 CAFME 40 5,55 CiHk 1 min ,68 C4E
1 11 min, JE¥F 12 ¥ s B¢ J5 72 C#EA# 10 min, PCR
7R R AE 58 AR A6 a5 A B 1 B 3R R pCMV-p53 Jit
KL BE AL (9 B2 pCMV-p53 BUkL. il A Dnpl 4%
L Ak 1) 1 OE B AR KL pCMIV-p53 B fif . # A
Bl E Y 5578 PR R pCMV-R248W # fk, DH5«
A2 AR R E R B E RE Kb &R %k
A LB-Ampr ~F-Hx . il 48 5ok I 00 5 55 90F .

1.2.4 miasdce AR PTRA H1299 4004
p53 AR Y [ I /N 240 i fil g 40 L AR R R T Dl
REA BT FH A0 % % 2k B 58 42 8% 9% 0 (1640 B 5%
Frp A7 100 mL/L /NIl i . 4.5 g/L i 45 05, 1
mmol/L NEIER 4N &% 10 mmol/L HEPES) .

1.2.5 Western blot #&m ¥ H1299 41 i g fh T
24 fLBR . 25 FL 23 5 5% 44 20 ng pCMV %5 88 {K |, pC-
MV-p53 & pCMV-R248W, #5448 h J5, B4 &
4 1 SR i R RE b iE 4T Western blot & . LA™ {2 43
fi T2 Bk E W Bactin fE NN S F8 B
(A p53 MR 7E K R248W 3R 3k & Y AH X 22 4k .
H DK B 4 20 1 J o 1 A B O 120 g/ L. W HL B RS
AR 4 C R 100 V & F I A5 BSR4 4
FWELEWRNEM 1 h 5 M ARE B 1 1000
i B 1 BT p53 BTEBEBLIA DOL, E iR T HE 2 h,
AR B W 12 5 000 # B EHT R P 1
h, FAb2A &Gk 6, 15 55 b S5 L E R

1.2.6 #FERaLa  HE 8 0x10" 4
H1299 4550 T 24 FLARAES F- A0, B3 FL % 4+ 100
ng 45 Bk p53-TA-Lue GZ BkL 4 8 3h T IX & A
p53 R SR B 45 & ¥ 41 . 2 #5 DL 50-PuPu-
PuC(A/T)(T/A)GPyPyPy-30, H1[a] #% 0~13 bp P&
T EL p21 J7 3 79Ot & Bk, 20 ng B #Y TR (2
& pCMV 25 4k . pCMV-p53 i pCMV-R248W),
30 ng pRL-SV40 N Z ik, fFp BB Bk 4 &
. FEYLIS 5 ho e pl G I VE Y 5 4 B R 3L K9 48
h E U4, 1 2 mL B8 /9 1 XPBS ¥ 1 &, #AL
T 120 L 20 M 24 0, vk L 24 f# 4 20 min,
ECIRE . MEREFEA 25 pLL LAR 1T Reagent
I 3 8 L 58 U 4 25 DR A A D 5 2R A
Stop&-Glo  Reagent ¥ K % k 1 5¢ 5 . I [7] if 34 7%
Vi B ¢ G 3R Tl 1) 2 G R 5 58 BN IR AR 5 R A 3

PERI s 5 Je o R DU R GE 28 G 2 AR 25 21 X5k A
ot Ve 200 OGO 2R e A e L [ R AR 1 2 A A R IR P
PRI R A R R SR -test B BEAT 20T .
1.2.7 #mia A asm B 4X10° 4~ H1299 40
il Ff T 60 mm K % ML, 2 50 3 5 BH M 5 R
pBB14-GFP 0. 3 pg/IL AT H 1Y Bk (1455 pCMV 28
AR . pCMV-p53 5 pCMV-R248W) 3 g/l , 4 il
HFkL 4 ANEE . CO, RN 24 h, K40
it 4% 75 5 R0 41 i — R i 4 #4004 R, 1000
r/ming.0 10 min, F FE®, JH 2 mL #i¥ 1 PBS
YE 2,1 000 r/min B0 10 min, # b 3 # ; 40 M
100 pL 1 XBinding Buffer & , &t TR M A 5
pL Annexin V-PE.10 L 7-ADD #4284 . 5 i 5
AbFRIE 15 min J5 ] FCM A6 40 i 94 T 1% 0 - 48+
IR T 20 B L A

2 AR5

2.1 pS3EET7 SINEFHYIE

FIH 51 % p53-7F 1 p53-7R, X 202 ] H [®
HCC (& 19 41 88 K AH B 9 55 200 p53 FE [ 7
SHN P T PCR §7 48, S5 R WoR . P8 F BEK
2974 300 bp (& 1), 5 TR 302 bp AH4F . HICAEFy
Sy ML,

2000 bp

1000 bp
750 bp
500 bp

250 bp
100 bp

K1 p53 FP 7 54 & PCR 1y 7 4 v Uk 5]
M. DNA F5#f;E7. p53 SEP 7 5408 F 1 PCR 9784 =4
Fig. 1 Amplification of p53 gene exon 7 by PCR
M. DL 2000 Marker; E7. PCR product of p53 gene exon 7

2.2 p53 R R248W MITF &

Xt p53 FEH 7 A B9 PCR =90 ) 53 #r
R Hod 1 A 7 540 i A A
B AR, BARE U IE 1) (] 2A) R CGG —
TGG, 15 (Kl 2B) F: CCG—CCA, % 5 75 fifi p53
B 248 i AR B Arg KA N Trp, B
R248W . 2848 R Ny 0. 495% . B A8 HAH R 19 98 55 41
U R I 3 3% 2 AE (I 2C fi 2Dy, [# 2E Fi2F
S8R p53 FHW 7 F AR F 5 GenBank Hr A A
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P53 WIE [ A1 B 1] Blast HXFTEE R GRS RAZ K EAE - Trp.
p53 H H M 248 i W EE MR AL, KA AN Arg—

GGATGGGCCT[CCAIGTTCATG

GGCA TGAAC [TGG|JAG GCC CA
L)

Y

(i) GGCATGAACIIGGAGGCCCATC

(i)GGCATGAAC[CGGAGGCCCATC
E

() GATGGGCCT[CCAGTTCATGCC
(i))GATGGGCCTICCGIGTTCATGCC
F

Kl 2 p53 I 7 54 R TR AR A
AL FRAEP p53 WAL 248 (L E M FIE [ CGG 450 TGG;B. gl 41 p53 H A 248 B F R il th CCG %458 CCA;C. 5%
HAU p53 TR 4 248 i B F I 10 R CGG; D, i 58 2H 40 p53 B 1145 248 i %W F 16y CCG; E. 1E 1A Blast H X458 (D) H p53 HH
7 ZAN B IE W F A5 R (D R GenBank(gi| 35213) B Az #I p53 1E [0 JF 51 . p53 2 FI 58 248 i B F 1E M i CGG R4EH TGG)
F. [ 1i] Blast XFZ5 R (D p53 S Sk & F K2 ) P 45 5% . (iD 24 GenBank(gi| 35213) ¥F A= 8 p53 2 ] JF 51 . p53 2 155 248 L %% F X
lH CCG %8482 CCA) . #i 3k T Sy 28 A8 3k 5 7 HE N g 28 28 % 15 1

Fig. 2 The mutation detection of p53 gene exon 7

A. The forward codon 248 of p53 changed from CGG to TGG in the malignant tissue; B. The reverse codon 248 of p53 changed

from CCG to CCA in the malignant tissue;C. The forward codon 248 of p53 was CGG in the nonmalignant tissue;D. The reverse

codon 248 of p53 was CCG in the nonmalignant tissue; E. The forward Blast analysis ((i) was the forward sequence of p53 gene exon

7 in the malignant tissue and (ii) was the p53 sequence from GenBank(gi|35213) ,the forward codon 248 of p53 changed from CGG to

TGG in the malignant tissue) ; F. The reverse Blast analysis: ((i) was the reverse sequence of p53 gene exon 7 in the malignant tissue and

(ii) was the p53 sequence from GenBank(gi|35213) ,the reverse codon 248 of p53 changed from CCG to CCA in the malignant tissue) ;

The arrow pointed the transition mutation; The frame showed the changed codon

2.3 RIK R248W HEBRRIEHEHWE

WA cDNA S th 3 3 B 4R A p53 FeP, Jf:
N L PR TE FUR SR A AR pCMV i, 8 07 55 01E
FpAE A p53 BN 1179 bp,

LI pCMV-p53 5 fe, Il FH 28 A5 %% 28 51 9
R248W-A FI R248W-B it 17 ¥ 6, ¥y # 25 75 Ik
R248W H L% 3R ik Ak pCMV-R248W , il J37 5 JiF
ZEL UL 3, L3 WA, BEAE R p53 [ 248 v %Y
T CGG 2278 K TGG,

2.4 ZRISGR R248W 7 H1299 AP h gy R ik
NG I 1A R248W 2 [ 7 4H g h i1 35K 1%
B 3 BB e pCMV %58 4K . pCMV-p53 , pCM V-
R248W J5i ki () H1299 40 A 24 fif W, #E 1T Western
Blot & ., %5 % (K 4) &R, 78 p53 Bk G A1
H1299 4, B 4 8 p53 F1 28 A8 fK R248W 4 1]
Tk, HEFEBRAM T EARKEME Y, Bt
HEBR 728484k R248W S5 HFAEAY p53 | T8 H KA
K-l 22 S5 L T P A A 41 T RE R R A R ]
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CGGCATGAATC[CGG]A GG

c cC AT C

fi
Il

3 SRR R2ASW (I 45 R
AFEFURL pCMV-p53 H1, 55 248 (i B 0% TR T HEN CGG;B. 78 kL pCMV-R248W 1, 55 248 {3 %% F 5848 S HHEN (1) TGG
Fig. 3 Sequencing verification of the R248W mutant
A. The codon 248 was CGG in the frame in the plasmid pCMV-p53;B. The codon 248 was changed into
TGG in the frame in the plasmid pPCMV-R248W

66 KU s
S ]

A2 KU o — — e O -actin
I 2 3 4
Kl 4 Western Blot £l pCMV-p53,pCMV-R248W
TE H1299 240 i iy 3235
1K TR H Marker; 2~4. 20 51 56 Y pCMV 28 314 |
pCMV-p53 ., pCMV-R248W Jii 7 it 41 fifd 24 fift
Fig. 4 Expression of pCMV-p53 and pCMV-R248W protein
by Western Blot in the H1299 cells

1. Protein marker;2-4. The H1299 cells were transfected respectively

with the pCMV empty-plasmid, pCMV-p53 and pCMV-R248W
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Relative fluorescence intensity assay of the pP53-TA-Luc and p21-promoter luciferase reporter

plasmid activated by the R248W mutant
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2.6 R248W z2735 3 5 Xt 4 AL T B 52 i

SR I 2 A A 5 58 A8 R R248'W i 441 it
T-HIRE T A5 R LI 6, & 6 AT A1, 5 BF AR 7Y p53
FHLG , 2848 (R R248W {2 I T~ fig 7 M i 35 B Ik (P <<
0.01), 57 A= A p53 (4 J8 T~ 4 i L1 259 K 19. 08%
1M 2€ 28 1R R248W {9 8 T~ 40 it e B AN Ky 2. 04 %%,

251

N
=4

w

ATE/%
=
T

Apoptcsis rate

W
T

_

]
pCMV-R248W

1

pCMV pCMV-p53

B 6 78k R248W X 41 Jif 8 1T 1 5 i
Fig. 6 Effect of the R248W mutant on the apoptosis assay

3T

IEH p53 DIAE Y AR Sk % 5 ORIl 2 A
JigRE A BRI 2R L IR I p53 i ] 110 9 78 A1 0
L5 Jiggg AR G 1 F 5 AR Malkin SF1Y 58T 5
A~ Li-Fraumeni ZE5HE(LFS Z R . A MA 2 MK &
FETE R248W 5878 s IL A 1% 58 A% 76 ZL AR g . 18 9 i
I B0 LR v v P R A H A R R HCC BT
o R LA G R248W S8 A8 [ AH G il . A BF 9T R
F PCR $ 38 77 ¥y 5 45 0 ¥ 25, % 202 i v [ HCC
i NHEAT p53 R 2 A8 i A , 78 Horp 1 Bl AEAS v &
B R248W 5848 iz 58 A48 £ 5 T 6 [T e AR
P53 FEH AR BT .

p53 ME RSk A 7, AT LUJE B DU R (k5 B 1 3%
HgshF X Fr S DNA A4 & . Saii 38 %
Jiif . p53 W] UL SR 5 DNA & 20 i J& 1 . 4H
JHL YR T A DG i 22 BT Ui B R B A L T DA 4 R SR R
M sEReME . 24 DNA #1050, p53 AT LLEOE H Y 5
p2 1Y FRIE . p21VA b AR 2 — K Cy-
clin i 28 1 34 B 0 0 770, AT DL S — &R %1 Cyclin-cdk
EEWE G 0 Cyclin E-cdk2 45, 310 il A1 W 69 2 H
PG TE M A E2F S5 SR HF A RETE AL, 51k G
HHBE A AT S 52 Bt DNA /18 5 i £ 1 1) 5 % 4
1 AN REBY IE B 48 22 1 41 JfL . p53 K i 2l X 4 Bt i oA
TR BUA RSN . p53 AT L i 4R
Il S TR AN AR A B 3% T R 3% A R Y A M U T p53
P % 5k PR 0] DB S s i R T 3k B bar

apaf-1, cd95/ fas/apol, pigs B %% 5. R AT p53
AT AR B T N bel2 W kG 5 B S E C
PRE T, AR A M A T, B SR R W, p53 1Y DNA 45
A EE R EGA T UL E 5 BelXL, Bel2 A 51 AE B i
=RER U NER VR 2 TR NI (R S R TR N B R (A
itz C Bl IE ARy T

ARG WFFT T R AR R248W X 41 it T fiE 1) 5%
Wi, 2% R 2 0, R AR K R248W XF 4k 45 i ki pP53-
TA-Luc #1 p21 J& 8 ¥ JL-F- e K 8 s s L B
R248W 548 A 98 1= BE 77 ik & AL, iX 5 Kakudo
LELIAE BB [ saos-2 41 i B 98 R248W %€ 75 X}
p21 J& Bl 1) 5 s v SR A T R D i A5 R — 3K
AR50 ) Western Blot i il 25 5 3 B, B £ & p53
AR A R248W 7 55 1 5% G S 41 °F 15 1 4R35 & A
2 PR 2 AR R R248W Xt 41l fitg T B 119 52 i ] E J2:
GEAR A B Fi 0, 5 R H R IR KRR

XPANIE] pS3 AR 43 F 8l 12 R R WL A
AR 2 Afi p53 B DNA 254 1 5 A T e 5 4
R AR HE E SO X 3R EE WP =
VR BB R G R A B %0 XA 1Y B K A% O AL
R A p53 %0 X IE H M 48 T iR,
BPA: A p53 1Y 248 L A KRR Ny Arg, Arg B ITEE Y
DNA BUIR /N5 N T I8 10 S B4 p53 5 DNA
LGB REE, M Arg B8N Trp J5,— J7 1 of
RER IR p53 115 DNA B 5P s &8 o5 — 7
T T Trp {4 i 05] D% 25 25 b Arg 4% (%) K5 7>
A TR A 2S [ 62 BH , TS 0 R248W 5 DNA (%) 45
G ol HAE Ry e o R - B D RE 32 BN, 5 1 % H:
T R G DR A R A

AW FE W AE T E HCC & b i A 8] 7
R248W 28748, £ 5 T | HCC Ji5 A p53 FLIA iy 52
A . A R248W AR A M T RE 2B 4T T
7T XA B FIREA T p53 R %€ 748 5 T fig vl 78
Z AL 5C FR S IR X I8 A 4y LRI AR A T
S FKE b S RA T R 0 O s AR TR 2 AR
.
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